
For the best experience, open this PDF portfolio in
Acrobat 9 or Adobe Reader 9, or later.

Get Adobe Reader Now!

http://www.adobe.com/go/reader




Page 1 of 3 


 
This document is uncontrolled when printed. 


Before use, check the Master List to verify that this is the current version. 
Compliance is mandatory. 


 
 
SUBJECT: Energy Policy 
 
RESPONSIBLE OFFICE: F/Facilities Engineering and Asset Management 
 
1. POLICY  
 
a. It is Dryden’s policy to comply with Executive Order (EO) 13514, Federal Leadership in 
Environmental, Energy, and Economic Performance, and the Energy Policy Act (EPACT) of 2005, in the 
reduction of energy consumption. 
 
b. In addition to complying with legislation, Dryden is faced with escalating utility costs and budget 
constraints.  Dryden shall address these challenges by: 
 
(1) Maintaining the majority of thermostats settings at no higher than 68º in the winter and no lower than 
78º in the summer.  Computer rooms and other areas with special Heating, Ventilation and Air 
Conditioning (HVAC) requirements will be exempt from this policy.  Use of space heaters, fans, etc., 
require approval from the Dryden Energy Manager in Facilities Engineering and Asset Management, 
Code F, and may be obtained via email exchange with the Energy Manager.  Approvals may be granted 
in an effort to balance temperatures within spaces that are significantly warmer or colder than the 
approved temperature range. 
 
(2). (Not applicable to the Dryden Aircraft Operations Facility (DAOF) or the AERO Institute).  The Center 
shall be closed on weekends and holidays to all but the most critical mission essential work.  This means 
that all non-essential Center utilities (lights, HVAC, etc.,) will be shut down at 5:00 p.m. on Fridays and 
turned back on at 5:00 a.m. on Mondays in order to further reduce energy consumption.  Holidays will be 
included as appropriate. 
 
NOTE: Employees will be able to telework since IT services are available throughout the weekends.  Any 
Executive Leadership Team (ELT) member is empowered to provide waivers that allow specific areas to 
be left powered on, if it is a mission requirement that can only be met on the weekend.  Advance notice 
and requirements must be coordinated with Code F, along with written approval from an ELT member (e-
mail will suffice) no less than three (3) working days prior to desired support day. 
 
(3) In addition to the overall reduction in energy consumption requirements, EPACT 2005 requires the 
use of energy star rated appliances.  The Dryden Energy Manager will evaluate the appliances in the 
common areas and kitchen areas in each building and replace old appliances with new energy star rated 
models.  Employees are encouraged to use these appliances in lieu of bringing their own appliances to 
work.  Employees are required to obtain approval from the Dryden Energy Manager for existing personal 
appliances and prior to bringing any appliance to work.  If approved, the employee owned appliance must 
be energy star rated.  Approval will only be given if there are no Center provided appliances within 
reasonable distance. 
  


DRYDEN Directive: DPD-8570.1-001, Baseline
POLICY Effective Date: March 15, 2011
DIRECTIVE Expiration Date: March 15, 2016







Energy Policy DPD-8570.1-001, Baseline
 Expires March 15, 2016
 Page 2 of 3
 


Before use, check the Master List to verify that this is the current version. 
Page 2 of 3 


 
2. APPLICABILITY  
 
a. Except where noted, this directive is applicable to the Dryden Flight Research Center, the Dryden 
Aircraft Operations Facility (DAOF), the AERO Institute, and on-site support contractors, grant recipients, 
and other partners to the extent specified in their contracts or agreements,.   
 
3. AUTHORITY  
 
a. NPR 8570.1, Energy Efficiency and Water Conservation w/Change 2 (4/04/08) REVALIDATED 
 
b. EO 13514, Federal Leadership in Environmental, Energy, and Economic Performance 
 
c. Energy Policy Act (EPACT) of 2005 
 
4. APPLICABLE DOCUMENTS  
 
a. EO 13514 
 
b. EPACT of 2005 
 
5. RESPONSIBILITY 
 
a. The Center Energy Manager serves as subject matter expert and is responsible for enforcing energy 
and water efficiency policy.  
 
b. The Dryden employees shall turn off lights when not in use; turn off monitors and put computers in 
sleep mode when away from the office for prolonged periods; turn in printers, scanners, fax machines and 
use the newly installed copiers that perform all of these functions; turn in old TVs and any other 
unnecessary electronic devices. 
 
6. DELEGATION OF AUTHORITY 
 
None 
 
7. MEASUREMENTS/VERIFICATION 
 
a. The Center Energy Manager and the Energy Efficiency Team will perform periodic audits to ensure 
supervisors and employees are in compliance with this policy. 
 
8. CANCELLATION 
 
None 
 
 
/S/  
David McBride 
Center Director or Delegated Official 
 
 
 
ATTACHMENTS 
 
 
DISTRIBUTION:  Approved for release via the DFRC Document Library; public distribution is unlimited. 
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CERTIFICATE OF EXAMINATION FOR HANGAR DOOR ASSEMBLY 


Building: __________________ 


Door: ____________________ 


Door Location Description: 
_________________________ 


_________________________ 


Door Type: 
___________________________ 


Opening Size: _______________ 


Door Mfg: 
___________________________ 


 


Job / SO #: __________________ 


Inspector: __________________ 


Date(s) of Inspection: _________ 


 


Inspection Company: 


___________________________ 


Address: ___________________ 


___________________________ 


___________________________ 


 


  Optional: Due to the scattered locations of the inspection items, this column may be used to create your own numbering of 
items for increased efficiency. 


Inspection Item. 


Method of Inspection 


P
as


s 


If… …Then provide description / notes. 
V = visual 
T = Test 


M = Measure 
(circle one) 


If “M”, provide the value 
obtained and the units. 


Within 
tolerance?  
(circle one) 


Fa
il 


N
/A


 


 


1 
 Does the door operate properly both 


directions? 
V      T     M 


 
Y    N    N/A 


    


2  CABLE DIAMETER V      T     M  Y    N    N/A     


3  CABLE ALIGNMENT THROUGH GUIDES V      T     M  Y    N    N/A     


4  COUNTER WEIGHT ROLLERS V      T     M  Y    N    N/A     


5  COUNTER WEIGHT ROLLER GUIDE ALIGNMENT V      T     M  Y    N    N/A     


6  MECHANICAL BRAKE OPERATION V      T     M  Y    N    N/A     


7  MECHANICAL BRAKE CONDITION V      T     M  Y    N    N/A     


8  SHEAVE AND PULLEY ALIGNMENT V      T     M  Y    N    N/A     


9  SHEAVE AND PULLEY LUBRICATION V      T     M  Y    N    N/A     


10  GEARBOX LUBRICATION V      T     M  Y    N    N/A     


11  OIL / GREASE LEVELS V      T     M  Y    N    N/A     


12  OIL / GREASE LEAKING? V      T     M  Y    N    N/A     


13  SAFETY DEVICES OPERATION V      T     M  Y    N    N/A     







14  DOOR FRAME V      T     M  Y    N    N/A     


15  WIND LOCKS V      T     M  Y    N    N/A     


16  ROLLERS GUIDES (4) V      T     M  Y    N    N/A     


17  TRACKS V      T     M  Y    N    N/A     


18  GEARBOXES V      T     M  Y    N    N/A     


19  WEIGHT ASSEMBLIES V      T     M  Y    N    N/A     


20  MOTOR OPERATORS V      T     M  Y    N    N/A     


21  AUDIBLE WARNINGS V      T     M  Y    N    N/A     


22  WARNING LIGHTS V      T     M  Y    N    N/A     


23  CHAINS V      T     M  Y    N    N/A     


24  WIRING/CONDUIT V      T     M  Y    N    N/A     


25  CONTROL BOX V      T     M  Y    N    N/A     


26  POWER FEED V      T     M  Y    N    N/A     


27  FASTENERS V      T     M  Y    N    N/A     


28  WELDS V      T     M  Y    N    N/A     


Comments / Concerns / Recommendations for required work: 


 


Next inspection due: ______________________ 


☐Equipment Certified Fully Operational (no repairs needed) 


☐Equipment Not Certified 


 ☐Unsafe to operate 


 ☐Repairs Required 


 ☐Other ______________________ 


I certify I have inspected the aforementioned items to the best of my knowledge. 
 
Signed: ___________________________________________     Date: __________________________ 


 








Backflow Valve Certification 


 


 


 


 


 


 


 


Inspection Item. 


P
as


s If… 


…Then provide description / notes. Fa
i l N


/ A
 


Check Valve  


 Initial Test: ☐Closed Tight ☐Leaked at RP______ PSID 


1 Disc     


2 Spring     


3 Guide     


4 Pin retainer     


5 Hinge pin     


6 Seat     


7 Diaphragm     


8 Other, describe     


 Final Test: ☐Closed Tight RP______ PSID  


Differential Pressure Relief Valve 


 Initial Test: ☐Opened at ______ PSID ☐Did Not Open 


1 Disc – upper     


2 Disc – lower     


3 Spring     


 
WATER DEPT / HEALTH AGENCY: ________________ 
 
OWNER: ___________________________________ 
ADDRESS: __________________________________ 
___________________________________________ 
___________________________________________ 
ACCT#: _____________________________________ 


 
 
 
 
 
 
 
 


 
DEVICE LOCATION: _____________________________ 
DEVICE ID #: __________________________________ 
METER #: _____________________________________ 
LINE PRESSURE: ________________________________ 
MFG. ________________________________________ 
SIZE: _________________________________________ 
MODEL #: _____________________________________ 
SERIAL #: _____________________________________ 
 







4 Diaphragm – large, upper     


5 Diaphragm – large, lower     


6 Diaphragm – small     


7 Seat – upper     


8 Seat – lower     


9 Spacer – lower     


10 Spacer – Other, describe:     


 Final Test: Opened at _________ PSID Reduced Pressure 


Pressure Vacuum Breaker 


 Initial Test: ☐Air Inlet Opened at _______ PSID ☐Did Not Open 


1 Air inlet disc     


2 Check disc     


3 Air inlet spring     


4 Check spring     


5 Other, describe     


 Final Test: Air Inlet _________ PSID              Check Valve _______ PSID 


Comments / Concerns / Recommendations for required work: 
 
 
 
 


Attached are additional inspection sheets for additional valves. Please specify the number of additional sheets that comprise this inspection 
packet.  
 
There are ______ additional sheets. 


 


☐Equipment Certified Fully Operational (no repairs needed) 


☐Equipment Not Certified 


 ☐Unsafe to operate  


 ☐Repairs Required 


 ☐Other _________________ 


I certify I have inspected the aforementioned items to the best of my knowledge. 
 
Certified Tester: _____________________  License Number: ___________________     Date: ________________ 







 


Additional Blank Check Valve Inspection Sheets 


 


Inspection Item. 


P
as


s If… 


…Then provide description / notes. Fa
il 


N
/A


 


Check Valve  


 Initial Test: ☐Closed Tight ☐Leaked at RP______ PSID 


1 Disc     


2 Spring     


3 Guide     


4 Pin retainer     


5 Hinge pin     


6 Seat     


7 Diaphragm     


8 Other, describe     


 Final Test: ☐Closed Tight RP______ PSID  


Differential Pressure Relief Valve 


 Initial Test: ☐Opened at ______ PSID ☐Did Not Open 


1 Disc – upper     


2 Disc – lower     


3 Spring     


4 Diaphragm – large, upper     


5 Diaphragm – large, lower     


6 Diaphragm – small     


7 Seat – upper     


8 Seat – lower     


9 Spacer – lower     


10 Spacer – Other, describe:     


 Final Test: Opened at _________ PSID Reduced Pressure 


Pressure Vacuum Breaker 


 Initial Test: ☐Air Inlet Opened at _______ PSID ☐Did Not Open 


1 Air inlet disc     


2 Check disc     


3 Air inlet spring     


4 Check spring     


5 Other, describe     


 Final Test: Air Inlet _________ PSID              Check Valve _______ PSID 


Comments / Concerns / Recommendations for required work: 
 
 
 
 
 
 
 


 








Fire Systems – Sprinkler Inspection Form 


 


Main Drain Test Results: 
 
Initial Static Pressure:     _____________ (psi) 
 
Residual Pressure:           _____________ (psi) 
 
Restored Static Pressure:  _____________ (psi)  


Activity Abbreviation Key: 
 
I = Inspection 
T = Test 
M = Maintenance 
A-O = After Operation 
MI = Per Mfgr’s Instructions   
 
Dly = Daily  Wky = Weekly 
Qtr = Quarterly  Semi = Semiannually 
Ann = Annually  # Yrs = Years 


 


Item A
ct


iv
it


y 


Freq’ Description 
NFPA 25 


Reference 


P
a


ss
 If… 


…Then provide necessary notes Fa
il 


N
/A


 


1.1 I Dly 
Wky 


Preaction/Deluge Valves – 
Enclosure temperature 


12.4.3.1     


1.2 I Dly 
Wky 


Dry Pipe Valves – Enclosure 
temperature 


12.4.4.1.1     


1.3 I Qtr Gauges (Dry, Preaction, Deluge 
Systems) 


5.2.4.2 
5.2.4.3 


    


1.4 I Qtr Control Valves 12.3.2.1     


1.5 I Qtr Alarm Devices 5.2.6     


1.6 I Qtr Gauges (Wet Pipe System) 5.2.4.1     


1.7 I Qtr Hydraulic Nameplate 5.2.7     


1.8 I Qtr Pipe and Fittings 5.2.2     


1.9 I Qtr Sprinklers 5.2.1     


1.10 I Qtr Spare Sprinklers 5.2.1.3     


1.11 I Qtr Fire Department Connections 12.7.1     


1.12 I Qtr Alarm Valves – Exterior 
Connections 


12.4.1.1     


1.13 I Qtr Pre-active/Deluge Valves – 
Exterior Inspection 


12.4.3.1.6     


1.14 I Qtr Pressure Reducing Valves 12.5.1.1     


1.15 I Qtr Dry Pipe Valves – Exterior 
Inspection 


12.4.4.1.4     


1.16 I Qtr Backflow Preventers 12.6.1     


Inspection, Testing, and Maintenance Standpipe System 
NFPA 25, Chapter 6 as amended by CCR, Title 19 


 
Date of Inspection / Testing: ______________________ 
 
Property Information: 
 
Name: _______________________________________ 
 
Address: _____________________________________ 
 
_____________________________________________ 
 
_____________________________________________ 
 
City: _________________________________________ 
 


System Riser ID: _________________ 
 
 
Type of System: 


 ☐Wet Pipe 


 ☐Dry Pipe 


 ☐Pre-action 


 ☐Deluge 
  
 







1.17 I Ann Buildings 5.2.5     


1.18 I Ann Hangers 5.2.3     


1.19 I Ann Seismic Braces 5.2.3     


1.20 I 5 Yrs Hangers (Accessible concealed 
spaces) 


5.2.3.3     


1.21 I 5 Yrs Seismic Braces (Accessible 
concealed spaces) 


5.2.3.3     


1.22 I 5 Yrs Pipe and Fittings (Accessible 
concealed spaces) 


5.2.2.3     


1.23 I 5 Yrs Sprinklers (Accessible 
concealed spaces) 


5.2.1.1.4     


1.24 I 5 Yrs Alarm Valves – Interior 
Inspection 


12.4.1.2     


1.25 I 5 Yrs Alarm Valves – Strainers, filters, 
orifices 


12.4.1.2     


1.26 I 5 Yrs Check Valves – Interior 
Inspection 


12.4.2.1     


1.27 I 5 Yrs Pre-action/Deluge Valves – 
Interior Inspection 


12.4.3.1.7     


1.28 I 5 Yrs Pre-action/Deluge Valves – 
strainers, filters, orifices 


12.4.3.1.8     


1.29 I 5 Yrs Dry Pipe Valves – Interior 
Inspection 


12.4.4.1.5     


1.30 I 5 Yrs Dry Pipe Valves – Strainers, 
filters, orifices 


12.4.4.1.6     


2.1 T Ann Alarm Devices (90 Sec) 5.3.3 
12.2.7 


    


2.2 T Ann Main Drain Test (Enter data on 
Page 1) 


12.2.6 
12.2.6.1 
12.3.3.4 


    


2.3 T Ann Antifreeze Test 5.3.4     


2.4 T Ann Control Valve – Position 12.3.3.1     


2.5 T Ann Control Valve – Operation 12.3.3.1     


2.6 T Ann Supervisory 12.3.3.5     


2.7 T Ann Pre-action Valve – Priming 
Water 


12.4.3.2.1     


2.8 T Ann Pre-action Valve – Low Air 
Pressure Alarm 


12.4.3.2.10     


2.9 T Ann Pre-action Valve – Full Flow Trip 
Test 


12.4.3.2.2     


2.10 T Ann Dry Pipe Valve – Priming Water 12.4.4.2.1     


2.11 T Ann Dry Pipe Valve – Low Air 
Pressure Alarm 


12.4.4.2.6     


2.12 T Ann Dry Pipe Valve – Quick-Opening 
Device 


12.4.4.2.4     


2.13 T Ann Dry Pipe Valve – Trip Test 12.4.4.2.2     


2.14 T Ann Backflow Preventer Assemblies 12.6.2     


2.15 T 3 Yrs Dry Pipe Valve – Full Flow Trip 
Test 


12.4.4.2.2.2     


2.16 T 5 Yrs Gauges 5.3.2     


2.17 T 5 Yrs Pressure Reducing Valve 12.5.1.2     


2.18 T 5 Yrs Fire Department Connection 
Backflush 


12.7.4     


2.19 T 5 Yrs Sprinklers – Extra High 
Temperature 


5.3.1.1.1.3     


2.20 T 5 Yrs Sprinklers – Corrosive 
environment or corrosive water 


5.3.1.1.2     


2.21 T 10 Yrs Sprinklers – Dry 5.3.1.1.1.5     


2.22 T 20 Yrs Sprinklers – Fast Response 5.3.1.1.1.2     







2.23 T 50 Yrs Sprinklers 5.3.1.1.1     


2.24 T 75 Yrs Sprinklers 75 years in service 5.3.1.1.1.4     


2.25 T  Sprinklers manufactured prior 
to 1920 – Replace  


5.3.1.1.1.1     


3.1 M Ann Control Valves 12.3.4     


3.2 M Ann Pre-action / Deluge Valves 12.4.3.3.2     


3.3 M Ann Dry Pipe Valves / Quick-
Opening Devices 


12.4.4.3.2     


3.4 M Ann Dry Pipe Valve – Low Point 
Drains 


12.4.4.3.3     


3.5 M 5 Yrs Obstruction Investigation Chapter 13     


 


Item 
Deficiencies and Comments: 
(Item number must correspond to the Item number of the Activity listed above) 


  


  


  


  


  


  


  


  


  


  


  


  


 


☐See continuation page(s) _____ (indicate the number of continuation pages) 


 


 


(Company name) _________________certifies the inspection and test results above to be correct. The system / equipment is certified as follows: 


☐Equipment Certified Fully Operational (no repairs needed) 


☐Equipment Not Certified 


 ☐Unsafe to operate 


 ☐Repairs Required 


 ☐Other ______________________ 







Item 
Deficiencies and Comments: 
(Item number must correspond to the Item number of the Activity listed above) 


 
 
 


  


  


  


  


  


  


  


  


  


  


  


  


  


  


  


  


  


  


  


  


  


  


  


 








CHECKLIST FOR INSPECTION OF HYDRAULIC ELEVATORS 
 


See ASME A17.2 – for detailed inspection information on each item number. 


Elevator information 
Building _______________________ 
Location (or best description) 
______________________________ 
Elevator ID _____________________ 


 


☐Passenger  Rated Load _______ 


☐Freight Class  Rated Speed ______ 


☐Operating Permit Posted & Current 


Inspector: 
Inspected by _________________________ 
Company Name ______________________ 
Address _____________________________ 
____________________________________ 
____________________________________ 
 


☐Inspection and Test  ☐Re-inspected 


 


 


Inspection Item. 
P


as
s 


If… 


…Then provide description / notes. 


Fa
il 


N
/A


 


1 Elevator – Inside of Car     


1.1 Door reopening device     


1.2 Stop switches     


1.3 Operating control devices     


1.4 Sills and car floor     


1.5 Car lighting and receptacles     


      


1.6 Car emergency signal     


1.7 Car door or gate     


1.8 Door closing force     


1.9 Power closing of doors or gates     


1.10 Power opening of doors or gates     


      


1.11 Car vision panels and glass car doors     


1.12 Car enclosure     







1.13 Emergency exit     


1.14 Ventilation      


1.15 Signs and operating device symbols     


      


1.16 Rated load, platform area, and date plate     


1.17 Standby power operation     


1.18 Restricted opening of car or hoistway doors     


1.19 Car ride     


      


2 Elevator – Machine Room    ` 


2.1 Access to machine space     


2.2 Headroom     


2.3 Lighting and receptacles     


2.4 Machine space     


2.5 Housekeeping     


      


2.6 Ventilation     


2.7 Fire extinguisher     


2.8 Pipes, wiring, and ducts     


2.9 Guarding of exposed auxiliary equipment     


2.10 Numbering of elevators, machines, and 
disconnect switches 


    


      


2.11 Disconnecting means and control     


2.12 Controller wiring, fuses, grounding, etc.     


2.13 Governor, overspeed switch, and seal     


2.14 Code data plate     


2.30 Hydraulic power unit     


      


2.31 Relief valves     


2.32 Control valve     


2.33 Tanks     


2.34 Flexible hydraulic hose and fitting assemblies     


2.35 Supply line and shutoff valve     


2.36 Hydraulic cylinders     


2.37 Pressure switch     







2.38 Roped water hydraulic elevators     


      


3 Elevator – Top of Car    ` 


3.1 Top-of-car stop switch     


3.2 Car top light and outlet     


3.3 Top-of-car operating device     


3.4 Top-of-car clearance and refuge space     


3.5 Normal terminal stopping device     


      


3.6 Final and emergency terminal stopping devices     


3.7 Car leveling and anticreep devices     


3.8 Top emergency exit     


3.9 Floor and emergency identification numbering     


      


3.10 Hoistway construction     


3.11 Hoistway smoke control     


3.12 Pipes, wiring, and ducts     


3.13 Windows, projections, recesses, and setbacks     


3.14 Hoistway clearances     


      


3.15 Multiple hoistways     


3.16 Traveling cables and junction boxes     


3.17 Door and gate equipment     


3.18 Car frames and stiles     


3.19 Guide rails, fastenings, and equipment     


3.20 Governor rope     


      


3.21 Governor releasing carrier     


3.22 Wire rope fastening and hitch plate     


3.23 Suspension rope     


3.30 Speed test     


3.31 Slack rope device – roped-hydraulic elevators 
installed under A17.1b-1989 and later editions 


    


      


3.32 Traveling sheave – roped-hydraulic elevators 
installed under A17.1b-1989 and later editions 


    







3.33 Counterweight     


      


4 Elevator – Outside Hoistway    ` 


4.1 Car platform guard     


4.2 Hoistway doors     


4.3 Vision panels     


4.4 Hoistway door locking device     


4.5 Access to hoistway     


      


4.6 Power closing of hoistway doors     


4.7 Sequence operation     


4.8 Hoistway enclosure     


4.9 Elevator parking device     


4.10 Emergency doors in blind hoistways     


4.12 Standby power selection switch     


      


5 Elevator – Pit    ` 


5.1 Pit access, lighting, stop switch, and condition     


5.2 Bottom clearance, runby, and minimum refuge 
space 


    


5.4 Normal terminal stopping devices     


5.5 Traveling cables     


      


5.6 Governor rope tension device     


5.7 Car frame and platform     


5.8 Car safeties and guiding members – including 
roped-hydraulic elevators installed under 
A17.1b-1989 and later editions 


    


5.11 Plunger and cylinder     


5.12 Car buffer     


5.13 Guiding members     


5.14 Supply piping     


      


6 Elevator – Firefighters’ Service    ` 


6.1 A17.1b-1973 through A17.1b-1980     


6.2 A17.1-1981 through A17.1b-1983     







6.3 A17.1-1984 through A17.1a-1988 and A17.3     


6.4 A17.1b-1989 through A17.1d-2000     


Comments / Concerns / Recommendations for required work: 
 
 
 
 
 
 
 
 
 


 


Next inspection due: ______________________ 


☐Equipment Certified Fully Operational (no repairs needed) 


☐Equipment Not Certified 


 ☐Unsafe to operate 


 ☐Repairs Required 


 ☐Other ______________________ 


I certify I have inspected the aforementioned items to the best of my knowledge. 
 
Signed: ___________________________________________     Date: __________________________ 


 








 


 


SERVICE REPORT 


CUSTOMER SERVICE LOCATION: 


  


  


CUSTOMER P.O. NO. CRANE CAP/MFG. SERIAL NO. MODEL/CAT. NO. 


CONTACT HOIST CAP/MFG. SERIAL NO. MODEL/CAT. NO. 


PHONE NO. FAX NO. CRANE NO. & LOCATION 


DESCRIPTION OF WORK PERFORMED 


 


 


 


 


 


RECOMMENDATIONS: PRODUCTS & SERVICES THAT WILL ENHANCE THE CUSTOMER’S BUSINESS ~ i.e. MODERNIZATIONS 


 


 


 


☐QUOTATION REQUIRED 


QTY. INVENTORY OR REFER. # PARTS/MATERIAL SUPPLIED  


    


    


    


    
NAME DATE DATE DATE DATE DATE TOTAL 


HOURS 


REG. 1.5 2.0 REG. 1.5 2.0 REG. 1.5 2.0 REG. 1.5 2.0 REG. 1.5 2.0 REG. 1.5 2.0 


                   


                   


                   


                   


*TOTAL HOURS INCLUDE LABOR CHARGED PORTAL TO PORTAL TOTAL 
HOURS 


   


☐ADDITIONAL WORK REQUESTED ☐QUOTATION REQUIRED JOB COMPLETE    ☐YES   ☐NO 


QUANT. INVENTORY OR REFER. # PARTS/MATERIAL TO BE ORDERED INITIALS 


    


    


    


    


☐EXPENSES ☐SCAFFOLDING   ___________ SECTIONS ☐TRUCKING ☐TEST WEIGHTS _____________ TONS ☐WELDER ☐OTHER 


TECHNICIAN SIGNATURE DATE COMPLETED AUTHORIZED CUSTOMER SIGNATURE DATE 


 


CA CONTRACTOR’S LICENSE NO… 


 







 


 


CRANE INSPECTION REPORT 


Customer #: Company Name: Supervisor: Plant: Phone: 


Date: Cust. Equip ID: Crane MFG: S/N: Location: 


Hoist MFG: Hoist Model No: Hoist CAP: Hoist S/N:  


 


Code Description P
as


s 


If… 


…Then Provide Explanation Fa
il 


N
/A


 


1.0000 Bridge     


1.2080 Brake and Hydraulics (gap/visual)     


1.2100 Gear Case (vis/aud/add oil)     


1.2110 Couplings (visual)     


1.2120 Line Shaft Bearings (audible/lube)     


1.2140 Wheel Gearings (visual/lube)     


1.2150 Wheel Bearings (audible/lube)     


1.3260 Control Operation (function)     


3.0000 Main Hoist     


3.4040 Load Chain gear (visual / lube)     


3.4030 Load Chain (visual/lube)     


3.4080 Holding Brake (air gap set)     


3.4100 Gear case (visual/audible/add oil)     


3.4110 Coupling (visual)     


3.4160 Upper Sheaves (visual/lube)     


3.4170 Rope Drum (visual)     


3.4180 Wire Rope (visual/lube as req’d)     


3.4181 Wire Rope #2     


3.4190 Bottom Block (visual/lube)     


3.4200 Hook and latch (visual)     


3.5260 Control Operation (function)     


3.5280 Limit Switches (test)     


3.5380 Pushbutton Pendant (function)     


13.0000 Jibs     


13.1010 Mast Condition (visual/lube)     


13.1020 Head Condition (visual/lube)     


13.2110 Boom Condition (visual/lube)     


13.3010 Jib Power Connection (func)     


13.3020 Pushbutton & Control Festoon     
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3.1000 Trolley     


3.2080 Brake (gap/visual)      


3.2100 Gear Case (vis/aud/add oil)     


3.2110 Couplings (visual)     


3.2140 Wheel Gearings (visual/lube)     


3.2150 Wheel Bearings (audible/lube)     


3.3260 Control Operation (function)     


4.0000 Auxiliary Hoist     


4.4040 Load Chain Gear (visual/lube)     


4.4030 Load Chain (visual/lube)     


4.4080 Holding Brake (air gap set)     


4.4100 Gearcase (visual/audible/add oil)     


4.4110 Coupling (visual)     


4.4160 Upper Sheaves (visual/lube)     


4.4170 Rope Drum (visual)     


4.4180 Wire Rope (visual/lube as req’d)     


4.4181 Wire Rope #2     


4.4190 Bottom Block (visual/lube)     


4.4200 Hook and latch (visual)     


4.5260 Control Operation (function)     


4.5280 Limit Switches (test)     


4.5380 Pushbutton Pendant (function)     


15.0000 Monorail     


15.1050 Switches and Interlocks (func/lube)     


15.3020 Warning Devices (function)     


 Misc.     


1.3400 Radio Transmitter (function)     


16.1010 General condition & housekeeping     


14.3030 Runway Mainline (function)     
Additional Comments / Concerns 


 


(Company name) _________________certifies the inspection and test results above to be correct. The system / equipment is certified as follows: 


☐Equipment Certified Fully Operational (no repairs needed) 


☐Equipment Not Certified 


 ☐Unsafe to operate 


 ☐Repairs Required 


 ☐Other ______________________ 
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		Key - Vaults

		Red Lettering - Found in Physical Files

		Black Lettering - Found in Electronic Filing

		Sewage

		Electrical

		Telecom

		Fire

		Storm

		Misc/Unknown

		Special Notations/ Alerts





Sewer 

		Sewer Vault Locations

		Building		Room		Location		NASA ID		OSHA Permit Required		Description		Dimentions		Notes		Confined Space		Sign Posted 

		703		South Side		West of South		S-703-6		Yes		Sewer Check Valve Vault						DAOF		Yes

		703		South Side		West of South		S-703-1		Yes		Sewer Lift Station #3						DAOF		Yes

		703		North Side		Central North Side		S-703-5		Yes		Sewer Manhole		Lid = 25"  Vault = 3' x 5' x 6' Deep				DAOF		Yes

		703		North Side		Central North Side		S-703-4		Yes		Sewer Manhole		Lid = 25"  Vault = 5' x 4' x 6' Deep				DAOF		Yes

		703		North Side		Central North Side		S-703-3		Yes		Sewer Manhole		Lid = 25"  Vault = 5' x 4' x 6' Deep				DAOF		Yes

		703		North Side		Central North Side		S-703-2		No - CHECKLIST		Sewer Manhole		Lid = 25"  Vault = 22" cylindrical x 3' Deep				DAOF		Yes

		4820		North Side		Inside Sub 3 area		S-1		S-1		Sewer Manhole		Lid = 24"  Vault = 5' cylindrical x 4' Deep		1/2 Pipe Open Sewage Flowing to S-2A		DFRC Map Grid E09		Yes

		4840		West		N of SE - 2		S-2		S-2		Sewer Manhole		Lid = 26"  Vault = J' cylindrical x 12' Deep		AKA: SE-2		DFRC Map Grid E08		Yes

		SE-2		South		S of SE - 2		S-2A		S-2A		Sewer Manhole		Lid = 27"  Vault = 5' cylindrical x 10' Deep

		4840		West		S of SE - 2		S-2A		S-2A		Sewer Manhole		Lid = 26"  Vault = 5' cylindrical x 4' Deep		1/2 pipe drain sewage flowing from S-1 to S-2		DFRC Map Grid E08		Yes

		4850		WSW		500' WSW of 4850		S-3		S-3		Sewer Manhole		Lid = 26"  Vault = 5' cylindrical x 4' Deep		1/2 pipe drain sewage flowing toward S-4.  This is a force main purge point from sewer ejection #2		DFRC Map Grid D05		Yes

		4876		West		South of S - 3		S-4		S-4		Sewer Manhole		Lid = 27"  Vault = 4' cylindrical x 4' Deep		1/2 Pipe Open Sewage Flowing from S-3 and to S-5.		DFRC Map Grid C05		Yes

		4876		Southwest		South of S - 4		S-5		S-5		Sewer Manhole		Lid = 27"  Vault = 4' cylindrical x 5' Deep				DFRC Map Grid B05		Yes

		4857		Southwest		South of S - 5		S-6		S-6		Sewer Manhole		Lid = 27"  Vault = 4' cylindrical x 4' Deep		1/2 Pipe Open Sewage Flowing from S-5 and S-7		DFRC Map Grid B05		Yes

		4857		Southwest		South of S - 6		S-7		S-7		Sewer Manhole		Lid = 27"  Vault = 4' cylindrical x 5' Deep		1/2 pipe open sewage flowing from S-6 and to Air Force Manhole		DFRC Map Grid B05		Yes

		4840		West		West of 4840		S-8		S-8		Sewer Manhole		Lid = 24"  Vault = 4' cylindrical x 10' Deep		1/2 pipe open sewage flowing from S-9 and to S-2/ No signage		DFRC Map Grid E09		Yes

		4840		North		North of 4840		S-9		S-9		Sewer Manhole		Lid = 24"  Vault = 4' cylindrical x 8' Deep		1/2 pipe open sewage flowing from S-10 and to S-8/ No signage		DFRC Map Grid F09		Yes

		4826		West		West of 4826		S-10		S-10		Sewer Manhole		Lid = 26"  Vault = 3' cylindrical x 4' Deep		1/2 pipe open sewage flowing from S-11 and to S-9		DFRC Map Grid G10		Yes

		4826		West		West of 4826		S-11		S-11		Sewer Manhole		Lid = 26"  Vault = 4' cylindrical x 3' Deep		1/2 pipe open sewage flowing from S-12 and to S-10

		5853		West		West of 4853		S-12		S-12		Sewer Manhole (Vault)		Lid = 52" x 26" (2 Part)  Vault = 52' x 26" x 2 and 1/2' Deep				DFRC Map Grid H10		Yes

		4838		Northwest		N West of 4838		S-13		S-13		Sewer Manhole		Lid = 27"  Vault = 4' cylindrical x 5' Deep		1/2 pipe open sewage flowing from S-14 and to S-2A		DFRC Map Grid E08		Yes

		4838		Southwest		SW of 4838		S-14		S-14		Sewer Manhole		Lid = 27"  Vault = 4' cylindrical x 3' Deep		1/2 pipe open sewage flowing from 4825 and 4838 to S-13 *** NOTE: Base of vault covered with built up pine needles, mold, and mildew. *** / Sign not legible.		DFRC Map Grid E08		Yes

		4830C		Southwest		SW of 4830C		S-15		S-15		Sewer Manhole		Lid = 25"  Vault = 4' cylindrical x 14' Deep		1/2 pipe open sewage flowing from S-16 & S-28 and to S-2 *** NOTE: No ID Number of any kind ***		DFRC Map Grid E08		Yes

		4839		Southeast		SE of 4839		S-16		S-16		Sewer Manhole		Lid = 25"  Vault = 4' cylindrical x 12' Deep		1/2 pipe open sewage flowing from S-17, & S-20 and to S-15		DFRC Map Grid E07		Yes

		4825		North		N of 4825, parking lot E07		S-17		S-17		Sewer Manhole		Lid = 25"  Vault = 5' cylindrical x 5' Deep		1/2 pipe open sewage flowing from S-18 and to S-16

		4825		North		North of 4825		S-18		S-18		Sewer Manhole		Lid = 25"  Vault = 5' cylindrical x 7' Deep		1/2 pipe open sewage flowing from S-19 and to S-17		DFRC Map Grid E07		Yes

		4825		Northwest		NW of 4825		S-19		S-19		Sewer Manhole		Lid = 26"  Vault = 5' cylindrical x 10' Deep		1/2 pipe open sewage flowing toward S-18 in bottom		DFRC Map Grid E06		Yes

		4839		East		East of 4839		S-20		S-20		Sewer Manhole		Lid = 25"  Vault = 5' cylindrical x 6' Deep		1/2 pipe open sewage flowing from S-21 and to S-16		DFRC Map Grid F07		Yes

		4839		South		South of 4839		S-21		S-21		Sewer Manhole		Lid = 26"  Vault = 4' cylindrical x 6' Deep		1/2 pipe open sewage flowing to S-20		DFRC Map Grid E07		Yes

		SE-1		West		West side of SE-1		S-22		S-22		Sewer Manhole		Lid = 26"  Vault = 5' cylindrical x 7' Deep		1/2 pipe open sewage flowing from S-24, S-23, and 4810 and to SE-1

		4806		Southeast		Southeast of 4806		S-23		S-23		Sewer Manhole		Lid = 26"  Vault = 5' cylindrical x 5' Deep		1/2 pipe open sewage flowing to S-22		DFRC Map Grid B07		Yes

		4806		Northeast		NE side of 4806		S-24		S-24		Sewer Manhole		Lid = 26"  Vault = 5' cylindrical x 5' Deep		1/2 pipe open sewage flowing from S-27 and to S-22		DFRC Map Grid B07		No

		4886		Southwest		SW of 4806		S-25		S-25		Sewer Manhole		Lid = 26"  Vault = 3' conical x 3' Deep		Open Sewage, very rusted, corroded, can not determine flow direction		DFRC Map Grid C07		Yes

		4803		East		East side of 4803		S-26		S-26		Sewer Manhole		Lid = 25"  Vault = ? x 6' Deep		Does not appear to be a sewer manhole

		4800		South		South of 4800		S-27		S-27		Sewer Manhole		Lid = 26"  Vault = 4' conical x 3' Deep		1/2 pipe open sewage flowing to S-24

		4822		Southwest		SW of 4822		S-28		S-28		Sewer Manhole		Lid = 32"  Vault = 5' cylindrical x 7' Deep		1/2 pipe open sewage flowing to S-15 NOTE: VERY HEAVY 32' Lid, Difficult to open, no pry hole in lid.		DFRC Map Grid  F08		Yes

		4850		East		East of 4850		S-29		S-29		Sewer Manhole		Lid = 26"  Vault = 4' cylindrical x 7' Deep		Vault has 1/2 pipe open sewage flowing to S-19 in bottom.		DFRC Map Grid D06		Yes

		4850		SE		Southeast of 4850		S-30		S-30		Sewer Manhole		Lid = 26"  Vault = 6' cylindrical x 8' Deep		*** Near Electrical Substation and Gas Line *** Vault has 1/2 pipe open sewage flowing to S-29 in bottom		DFRC Map Grid D06		Yes

		Swann/Thompson		NE		NE corner of Swann & Thompson		S-31		S-31		Sewer Manhole		Lid = 26"  Vault = 4' cylindrical x 8' Deep		Vault has 1/2 pipe open , but no visable sewage flow.

		4850		SW		Southeast of 4850		S-32		S-32		Sewer Manhole		Lid = 26"  Vault = 5' cylindrical x 5' Deep		Running 1/2 pipe open Enter F/ NNE and Exit SSE - Clear water from reclaim pump station		DFRC Map Grid D05		Yes

		4850		West		West of 4850		S-33		S-33		Sewer Manhole		Lid = 26"  Vault = 5' cylindrical x 5' Deep		Appears to be unused		DFRC Map Grid D04		Yes

		4824		East		East of 4842		S-34		S-34		Sewer Manhole		Lid = 26"  Vault = 4' cylindrical x 6' Deep		Appears to be unused		DFRC Map Grid D04		Yes

		4824		SE		SE of 4824		S-35		S-35		Sewer Manhole		Lid = 26"  Vault = 4' cylindrical x 6' Deep		Vault has 1/2 pipe open sewage flowing toward S-34 in bottom.		DFRC Map Grid D03		Yes

				East		East of 4824		S-36		S-36		Sewer Manhole		Lid = 26"  Vault = 4' cylindrical x 6' Deep

		4823		NW		NW of 4823		S-37		S-37		Sewer Manhole		Lid = 25"  Vault = 5' cylindrical x 3' Deep				DFRC Map Grid D08		Yes

		4833		East		East of 4833		S-38		S-38		Sewer Manhole		Lid = 32"  Vault = 7' x 9' x 8' Deep		Crossed piping, two valves. No Open sewage		DFRC Map Grid I10		Yes

		4826		West		West of 4826				S-10		Sewer Manhole						DFRC Map Grid G09		Yes

		4982				E of 4982		151		S-4982-1		Sewer Manhole		Lid = 24"  Vault = 24" cylindrical x 24" x 3.5' Deep				CAT Site		Yes

		4720		South		South of 4720				S-4720-1		Sewer Manhole		Lid = 26"  Vault = 24" cylindrical x 3' Deep		NEED PHOTOS!		Buckhorn Site		Yes

		4806		East		East of 4806		SE-1				Sewer Manhole		Lid = 24" x 54" hinged  Vault = 9' x 9' x 13' Deep

		Thompson &McKay		Corner		Corner of Thompson and McKay		SE-2				Sewer Manhole		Lid = 34"/Ejector  Vault = 10' x 12' x 18' Deep

		4832		SW		SW of 4832		SE-3				Sewer Manhole				Above ground pumps… no open sewage.

		4833		NE		NE of 4833		SE-4				Sewer Manhole		Lid = 32"  Vault = 6' cylindrical x 8' puls?		Open raw sewage in bottom of vault

		4854		West		West of 4854		SE-6				Sewer Manhole		4' cylindrical x 2' Deep		Closing piping into ground.  No open sewage

		4827		West		West of 4827		SE-7				Sewer Manhole		Lid = 32"x 32" (plywood) Vault = 2' x 2' x 2' Deep		Appears to be grey water sewage

		4837		North		North of 4837		SE-8				Sewer Manhole		Lid = 40"x 4" hinged /  Vault = 3' x 3' x 2' Deep		Permit required C.S. only if inner cover is removed. 

		4871		North		North of 4871		S-112				Sewer Manhole		Lid = 34"

		4982		East		East side of 4982		SH - 151				Sewer Manhole		Lid = 60" x 60" x 280'		Steam Tunnel - 12" live steam line through entire length of tunnerl.  Steam pressure is 12 PSI

		4825		SE		SE of 4825		S - 212				Sewer Manhole		Lid = 26"		Appears to be a sump.  Not part of this sewage system.



























Electrical 

		Electrical Vault Locations

		Building		Room		Location		Code SH#		NASA ID		OSHA Permit Required		Description		Dimensions		Notes		Confined Space		Sign Posted 

		4800		Sub 1 		4800 Horseshoe		119		119				Electrical Manhole		Lid = ?  Vault = 30' x 40' x 9' Deep		NASA ID NB81 in Horseshoe

		4832		West		West of 4823		136 (SH)		136 (SH)				Electrical Manhole		Lid = ?  Vault = 9' x 8' x 5' Deep

		Flightline		Middle		Middle of Flightline		296 (SH)		296 (SH)				Electrical Manhole		Lid = ?  Vault = 8' x 8' x 8' Deep		West of SH #26

		4812		East		East of 4812		297 (SH)		297 (SH)				Electrical Manhole		Lid = ?  Vault = 4' x 5' x 6' Deep

		AF SS#1A				Inside Switch Station		AFEM #1		AFEM #1				Electrical Manhole		Lid = 34"  Vault = 10' x 20' x 9' Deep		AF Switch Station #1A/Electric Manhole #1

		AF SS#1A		East		East of Switch Station		AFEM #2		AFEM #2				Electrical Manhole		Lid = 34"  Vault = 8' x 20' x 10' Deep		AF Switch Station #1A/Electric Manhole #2

		AF SS#1A		East		East of Switch Station		AFEM #3		AFEM #3				Electrical Manhole		Lid = 34"  Vault = 8' x 20' x 10' Deep		AF Switch Station #1A/Electric Manhole #3

		Sub 9		South 		South of Sub 9		E- 5A		E- 5A				Electrical Manhole		Lid = 34"  Vault = 6' x 10' x 8' Deep

		4802		SE		Southeast of 4802		E-1		E-1		Yes		Electrical Manhole		Lid = 32"  Vault = 8' x 8' x8' Deep				DFRC Map Grid B08		No

		4833		North		North of 4833		E-10		E-10		Yes		Electrical Manhole		Lid = 31"  Vault = 5' x 10' x 10' Deep		Filled with Water (1/2)/ Wrong Signage		DFRC Map Grid I10		Yes

		4871		SW		SW of 4871		E-11		E-11		Yes		Electrical Manhole		Lid = 31"  Vault = 5' x 10' x 8' Deep		Standing water in vault/ wrong signage?		DFRC Map Grid J10		Yes

		4860		NE		NE of 4860		E-12		E-12		Yes		Electrical Manhole		Lid = 31"  Vault = 5' x 10' x 8' Deep		Standing water in vault/ wrong signage?		DFRC Map Grid J11		No

		4830C		South 		South of 4830C		E-13		E-13		Yes		Electrical Manhole		Lid =   34" Vault = 6' x 10' x 8' Deep				DFRC Map Grid E08		Yes

		4847		South 		South of 4847		E-13A		E-13A		Yes		Electrical Manhole		Lid =   34" Vault = 5' x 10' x 8' Deep		Wrong Sign Posted		DFRC Map Grid G08		Yes

		4830C		West		West of 4830C		E-13B		E-13B		Yes		Electrical Manhole		Lid = 32"  Vault = 8' x 10' x 7' Deep		VERY HEAVY LID!!!		DFRC Map Grid F08		Yes

		4872		SE		SE of 4872		E-14		E-14		Yes		Electrical Manhole						DFRC Map Grid F09		Yes

		4809		NE		NE of 4809		E-144		E-144				Electrical Manhole		Lid = 28" x 40"  Vault = 28" x 40" x 32" Deep

		4872		East		East of 4872		E-14A		E-14A		Yes		Electrical Manhole		Lid = 34"  Vault = 14' x 14' x 9' Deep		Standing water in vault/ wrong signage		DFRC Map Grid F09		No

		4863		East		East of 4863		E-15		E-15		Yes		Electrical Manhole		Lid = 31"  Vault = 5' x 10' x 7' Deep				DFRC Map Grid G09		Yes

		4853		NW		NW of 4853		E-16		E-16		Yes		Electrical Manhole		Lid = 31"  Vault = 5' x 10' x 8' Deep		Standing water in vault/ wrong signage?		DFRC Map Grid H09		Yes

		4867		North		North of 4867		E-16A		E-16A		Yes		Electrical Manhole		Lid =   34" Vault = 8' x 10' x 9' Deep		wrong signage		DFRC Map Grid H09		Yes

		4837		East		East of 4837		E-17		E-17		Yes		Electrical Manhole		Lid = 31"  Vault = 5' x 10' x 9' Deep		Standing water in vault		DFRC Map Grid H10		Yes

		4832		SE		SE of 4832		E-18		E-18		Yes		Electrical Manhole		Lid = 31"  Vault = 5' x 10' x 8' Deep		wrong signage		DFRC Map Grid B06		Yes

		4809		NW		NW of 4809		E-18A		E-18A		Yes		Electrical Manhole		Lid =   34" Vault = 5' x 10' x 8' Deep		wrong signage		DFRC Map Grid B06		Yes

		4832		NE		NE of 4832		E-19		E-19		Yes		Electrical Manhole		Lid = 31"  Vault = 5' x 10' x 8' Deep				DFRC Map Grid C06		Yes

		4806		North		North of 4806		E-2		E-2		Yes		Electrical Manhole		Lid = 38"  Vault = 12' Octogonal x 8' Deep				DFRC Map Grid C07		No/ Paint

		4850		East		East of 4850		E-20		E-20		Yes		Electrical Manhole		Lid = 31"  Vault = 4' x 8' x 7' Deep		wrong signage?		DFRC Map Grid D06		Yes

		4850		SE		SE of 4850		E-20A		E-20A		Yes		Electrical Manhole		Lid =   34" Vault = 6' x 10' x 7' Deep		wrong signage?		DFRC Map Grid D06		No

		4850		West		West of 4850		E-21		E-21		Yes		Electrical Manhole		Lid = 31"  Vault = 5' x 10' x 7' Deep		wrong signage		DFRC Map Grid D05		Yes

		4850		West		West of 4850		E-21A		E-21A				Electrical Manhole		Lid = 34"  Vault = 8' x 6' x 9' Deep

		4850		NW		NW of 4850		E-22		E-22		Yes		Electrical Manhole		Lid = 31"  Vault = 5' x 10' x 7' Deep				DFRC Map Grid E05		Yes

		4824		South 		South of 4824		E-23		E-23		Yes		Electrical Manhole		Lid = 31"  Vault = 5' x 10' x 7' Deep		wrong signage		DFRC Map Grid D03		No

		4809		East		East of 4809		E-24		E-24		Yes		Electrical Manhole		Lid = 31"  Vault = 5' x 10' x 9' Deep				DFRC Map Grid B07		No

		4872		East		East of 4872		E-25		E-25		Yes		Electrical Manhole		Lid =   34" Vault = 8' x 8' x 7' Deep		wrong signage		DFRC Map Grid F09		Yes

		4840		West		West of 4840		E-25A		E-25A		Yes		Electrical Manhole		Lid =   34" Vault = 10' x 12' x 9' Deep				DFRC Map Grid E09		Yes

		4838		East		East of 4838A		E-25B		E-25B				Electrical Manhole		Lid = 32"  Vault = 8' x 8' x 9' Deep

		4872		NE		NE of 4872				E-25B		Yes		Electrical Manhole						DFRC Map Grid E08		Yes

		4801		NE		NE of 4801		E-26		E-26		Yes		Electrical Manhole		Lid = 31"  Vault = 5' x 10' x 8' Deep				DFRC Map Grid D08		No

		4823		West		West of 4823		E-27		E-27		Yes		Electrical Manhole		Lid = 31"  Vault = 5' x 10' x 8' Deep				DFRC Map Grid D08		No

		4808		NW		NW of 4808		E-28		E-28		Yes		Electrical Manhole		Lid = 31"  Vault = 5' x 10' x 8' Deep		Standing water - 2' in bottom of vault		DFRC Map Grid C06		Yes

		4872		North		North of 4872		E-28		E-28				Electrical Manhole		Lid = 32"  Vault = 8' x 10' x 7' Deep

		4872		North		North of 4872				E-29		Yes		Electrical Manhole						DFRC Map Grid F08		Yes

		4802		West		West of 4802		E-2A		E-2A				Electrical Manhole		Lid = 34"  Vault = 4' x 4' x7'

		4825		NW		NW of 4825		E-3		E-3		Yes		Electrical Manhole		Lid = 32"  Vault = 5' x 10' x 7' Deep				DFRC Map Grid E07		Yes

		4847		SE		SE of 4847		E-30		E-30				Electrical Manhole		Lid = 32"  Vault = 8' x 10' x 7' Deep

		4847		East		East of 4847		E-31		E-31				Electrical Manhole		Lid = 32"  Vault = 8' x 10' x 7' Deep

		4847		North		North of 4847		E-32		E-32				Electrical Manhole		Lid = 32"  Vault = 8' x 10' x 7' Deep

		4833		West		West of 4833		E-33		E-33				Electrical Manhole		Lid = 32"  Vault = 8' x 10' x 8' Deep		Beyond Fence

		MDD		West		West of MDD		E-34		E-34				Electrical Manhole		Lid = 32"  Vault = 8' x 10' x 7' Deep

		4860		West		West of 4860				E-34		Yes		Electrical Manhole						DFRC Map Grid 		Yes

		4847		North		North of 4847		E-35		E-35				Electrical Manhole		Lid = 32"  Vault = 8' x 10' x 8' Deep

		MDD		West		West of MDD		E-36		E-36				Electrical Manhole		Lid = 32"  Vault = 8' x 10' x 7' Deep

		MDD		West		West of MDD		E-37		E-37				Electrical Manhole		Lid = 32"  Vault = 8' x 10' x 7' Deep

		MDD		West		West of MDD		E-38		E-38				Electrical Manhole		Lid = 32"  Vault = 8' x 10' x 7' Deep

		MDD		West		West of MDD		E-39		E-39				Electrical Manhole		Lid = 32"  Vault = 8' x 10' x 7' Deep

		4825		North		North of 4825		E-4		E-4		Yes		Electrical Manhole		Lid = 32"  Vault = 6' x 10' x 7' Deep				DFRC Map Grid E07		Yes

		MDD		NW		NW of MDD		E-40		E-40				Electrical Manhole		Lid = 32"  Vault = 8' x 10' x 7' Deep

		4860		NW		NW of 4860				E-40		Yes		Electrical Manhole						DFRC Map Grid 		Yes

		4720		East		East of 4720		E-4720-1		E-4720-1		No - CHECKLIST		Electrical Manhole		Lid = 32"  Vault = 3' x 5' x 4' Deep				Buckhorn Site		Yes

		4720		East		East of 4720		E-4720-2		E-4720-2				Electrical Manhole		Lid = 32"  Vault = 3 1/2' x 5 1/2' x 12' Deep

		4720		South 		South of 4720				E-4720-2		Yes		Electrical Manhole						Buckhorn Site		Yes

		4825		East		East of 4825		E-4825-1		E-4825-1				Electrical Manhole		Lid =  6'6" x 6'6" Depth 7'		Need Photos

		4825		SW		SW Corner				E-4825-1		Yes		Electrical Vault						DFRC Map Grid D07		Yes

		4832		South 		South of 4832		E-4832-2		E-4832-2				Electrical Vault		Lid = 34" x 52" Vault = 2'2' x 4' x 3' Deep

		4832		SE 		SE of 4832		E-4832-3		E-4832-3				Electrical Vault		Lid = 34" x 52" Vault = 2'2' x 4' x 3' Deep

		4832		SW		SW of 4832		E-4832-4		E-4832-4				Electrical Vault		Lid = 28" x 40" Vault = 2' x 3' x 1 1/2' Deep

		4832		East		East of 4832		E-4832-I		E-4832-I		Yes		Electrical Vault		Lid = 25" x 51" (2)  Vault = 4' x 4' x 4' Deep		At Sub 15/ Non Permit Sign		DFRC Map Grid B06		Yes

		4838		North		North of 4838		E-4838-1		E-4838-1				Electrical Manhole		Lid = 27" x 39" Vault = 2' x 3' x 3' Deep		South of Thompson

		4838		North		North of 4838		E-4838-2		E-4838-2				Electrical Manhole		Lid = 27" x 39" Vault = 2' x 3' x 3' Deep

		4839		SW		SW of 4839		E-4839-1		E-4839-1		Yes		Electrical Manhole		Lid = 34" x 52" Vault = 4' x 8' x 4' Deep				DFRC Map Grid E07		Yes

		4857		NE		NE of 4857		E-4857-1		E-4857-1				Electrical Manhole		Lid = 22" x 34" Vault = 4' x 8' x 4' Deep

		4857		NE		NE of 4857		E-4857-1		E-4857-1				Electrical Manhole		Lid = 22" x 34"  Vault = 18" x 32" x 10" Deep

		4810		SW		SW of 4810		E-49		E-49		Yes		Electrical Manhole		Lid = 34"  Vault = 8' x 16' x 11' Deep		West of Parking Lot #4/ Wrong Signage		DFRC Map Grid A06		Yes

		4981		North		100' N of 4981		E-4981-1		E-4981-1				Electrical Manhole		Lid = 32"  Vault = 6' x 6' x 7' Deep

		4981		North		400' N of 4982		E-4981-2		E-4981-2				Electrical Manhole		Lid = 32"  Vault = 6' x 6' x 7 1/2' Deep		No Ladder

		4982		Sub 19/CAT9 Site		Sub 19/CAT9 Site		E-4982-1		E-4982-1				Electrical Manhole		Lid = 32"  Vault = 6' x 6' x 7.5' Deep

		4982		West		West of 4982				E-4982-1		Yes		Electrical Manhole						CAT Site		Yes

		4982		Sub 19/CAT9 Site		Sub 19/CAT9 Site		E-4982-2		E-4982-2				Electrical Manhole		Lid = 32"  Vault = 4' x 4' x 5.5' Deep

		4982		West		West of 4982				E-4982-2		Yes		Electrical Manhole						CAT Site		Yes

		Sub 9		South 		South of Sub 9		E-5		E-5				Electrical Manhole		Lid = 32"  Vault = 6' x 10' x 8' Deep

		703		South 		Parking Lot				E-501		Yes		Electrical Manhole						DAOF		Yes

		716		South 		South of 716		(Flooded)		E-502		Yes		Electrical Manhole		Lid = 38"  3' x 6'  Vault = Unknown		10/18/11 - Vault Flooded 1/2 way - no survey done.		DAOF		Yes

		703		North		North Side				E-503		Yes		Electrical Manhole		Lid = 38"  Vault = 8' x 10' x 7' Deep/ 3' x6' cylindrical entry				DAOF		Yes

		703		Hanger		Mid Hanger				E-504		Yes		Electrical Service Pit #1						DAOF		Yes

		703		Hanger		Mid Hanger				E-505		Yes		Electrical Service Pit #2						DAOF		Yes

		703		Hanger		Mid Hanger				E-506		Yes		Electrical Service Pit #3						DAOF		Yes

		703		Hanger		Mid Hanger				E-507		Yes		Electrical Service Pit #4						DAOF		Yes

		703		Hanger		Mid Hanger				E-508		Yes		Electrical Service Pit #5						DAOF		Yes

		703		Hanger		Mid Hanger				E-509		Yes		Electrical Service Pit #6						DAOF		No

		4854		SE		SE of 4854		E-51		E-51		Yes		Electrical Manhole		Lid = 34"  Vault = 8' x 16' x 11' Deep		Inside Fence/ Wrong Signage		DFRC Map Grid B06		Yes

		703		Hanger		Mid Hanger				E-510		Yes		Electrical Service Pit #7						DAOF		No

		703		Hanger		Mid Hanger				E-511		Yes		Electrical Service Pit #8						DAOF		No

		703		South 		Mid Hanger				E-512		Yes		Electrical Service Pit #9						DAOF		Yes

		703		South 		Mid Hanger				E-513		Yes		Electrical Service Pit #10						DAOF		Yes

		703		South 		Mid Hanger				E-514		Yes		Electrical Service Pit #11						DAOF		No

		703		South 		Mid Hanger				E-515		Yes		Electrical Service Pit #12						DAOF		No

		4852		SW		SW of 4852		E-52		E-52				Electrical Manhole		Lid = ?  Vault =  Unknown (Did not open)		Owned by AF E52

		4838		NW		NW of 4838		E-5B		E-5B		Yes		Electrical Manhole		Lid =  34" Vault = 5' x 12' x 8' Deep				DFRC Map Grid E08		Yes

		4839		East		East of 4839		E-5C		E-5C		Yes		Electrical Manhole		Lid =   34" Vault = 8' x 12' x 8' Deep				DFRC Map Grid E07		Yes

		4839		SW		SW of 4839		E-5D		E-5D		Yes		Electrical Manhole		Lid =   34" Vault = 8' x 12' x 8' Deep				DFRC Map Grid E07		Yes

		4838		NW		NW of 4838		E-5E		E-5E				Electrical Manhole		Lid = 34"  Vault = 6' x 12' x 8' Deep

		4838		North		North of 4838 Parking Lot		E-6 		E-6 				Electrical Manhole		Lid = 32"  Vault = 6' x 10' x 8' Deep		Standing Water in bottom of Vault

		4985		Northeast		NE of 4985				E-611		Yes		Electrical Manhole		Lid = 31"  Vault = 4' x 7' x 7' Deep		On Transformer Pad/ Remote Site		DFRC Map Grid H03		No

		Monkey Farm		NE		NE of Monkey Farm		E-611		E-611				Electrical Manhole		Lid = 31"  Vault = 4' x 7' x 7' Deep

		703		141N		Fabrication Shop				E-612		Yes		Electrical Manhole						DFRC Map Grid H03		No

		4838		North		North of 4838		E-6A		E-6A		Yes		Electrical Manhole		Lid =   34" Vault = 5' x 10' x 8' Deep				DFRC Map Grid E08		Yes

		4872		South 		South of 4872		E-7		E-7				Electrical Manhole		Lid = 32"  Vault = 6' x 12' x 8' Deep		Standing Water in bottom of Vault / One large cable under water

		4872		South 		South of 4872		E-7A		E-7A		Yes		Electrical Manhole		Lid =   34" Vault = 6' x 12' x 8' Deep				DFRC Map Grid F09		Yes

		4830D		South 		South of 4830D		E-7B		E-7B		Yes		Electrical Manhole		Lid =   34" Vault = 10' x 12' x 9' Deep				DFRC Map Grid F08		Yes

		4872		SE		SE of 4872		E-7C		E-7C				Electrical Manhole		Lid = 34"  Vault = 8' x 8' x 11' Deep

		4872		SE		SE of 4872		E-7C		E-7C		Yes		Electrical Manhole						DFRC Map Grid E09		No

		4840		NW		NW of 4840		E7C?		E7C?				Electrical Manhole		Lid = ?  Vault = 10' x 6' x 8' Deep

		4820		West		West of 4820		E-8		E-8		Yes		Electrical Manhole		Lid = 32"  Vault = 6' x 10' x 8' Deep		Standing Water in bottom of Vault		DFRC Map Grid F08		Yes

		4833		NE		NE of 4833		E-9		E-9		Yes		Electrical Manhole		Lid = 31"  Vault = 5' x 10' x 9' Deep				DFRC Map Grid I10		Yes

		Flightline		East of Sub 2		East of Sub 2 on Flightline		SH #28		SH #28				Electrical Manhole		Lid = ?  Vault = 8' x 6' x 6' Deep

		4981		NE		NE of 4981		Unknown		Unknown				Electrical Manhole		Lid = ?  Vault = 7' x 7' x 7' Deep

		Sub 16		SE		SE corner of Sub 16E-14								Electrical Manhole		Lid = 31"  Vault = 5' x 10' x 8' Deep		Standing water in vault 2' / some cables under water







Telecommunications

		Telecommunication Vault Locations

		Building		Room		Location		Code SH		NASA ID		OSHA Permit Required		Description		Dimentions		Notes		Confined Space		Sign Posted 

		4801		NW		NW of 4801		SH177		T-11E		No - CHECKLIST		Tel/Com Manhole						DFRC Map Grid D07		Yes

		4854		SE		SE of 4854		T-3A		T-3A		No - CHECKLIST		Tel/Com Manhole		Lid = 34" Vault = 6' x 12' x 9' Deep				DFRC Map Grid B06		Yes

		4832		SE		SE of 4832		T-4		T-5		No - CHECKLIST		Tel/Com Manhole		Lid = 31" Vault = 5' x 10' x 7' Deep				DFRC Map Grid B06		Yes

		Sub 11		SE		SE of Sub 11		T-4A		T-4A				Tel/Com Manhole		Lid = 34" Vault = 6' x 12' x 7' Deep		NW of 4809

		4809		East		East of 4809		T-4B		T-4B		No - CHECKLIST		Tel/Com Manhole		Lid = 31" Vault = 5' x 10' x 9' Deep				DFRC Map Grid B07		No

		4832		NE		NE of 4832		T-5		T-6		No - CHECKLIST		Tel/Com Manhole		Lid = 31" Vault = 5' x 10' x 7' Deep				DFRC Map Grid C06		Yes

		4849		West		West of 4849		T-6						Tel/Com Manhole		Lid = 31" Vault = 5' x 10' x 7' Deep

		4850		West		West of 4850		T-6A		T-6A		No - CHECKLIST		Tel/Com Manhole		Lid = 34" Vault = 6' x 12' x 9' Deep				DFRC Map Grid D05		Yes

		4850		West		West of 4850		T-6B		T-6B				Tel/Com Manhole		Lid = 34" Vault = 8' x 6' x 9' Deep		300yrds West of 4850

		4850		East		East of 4850		T-7		T-8		No - CHECKLIST		Tel/Com Manhole		Lid = 31" Vault = 4' x 8' x 7' Deep				DFRC Map Grid D06		Yes

		4825		SW		SW of 4825		T-7A		T-7A				Tel/Com Manhole		Lid = 32" Vault = 5' x 10' x 8' Deep

		4825		SW		SW of 4825		T-7B		T-7B		No - CHECKLIST		Tel/Com Manhole		Lid = 34" Vault = 5' x 10' x 8' Deep		SW of Media Hill		DFRC Map Grid D07		Yes

		4825		NW		NW of 4825		T-8		T-9		No - CHECKLIST		Tel/Com Manhole		Lid = 29" Vault = 4' x 10' x 5' Deep		Under Old X-15 display		DFRC Map Grid E07		Yes

		4825		South		South of 4825		T-8A		T-8A		No - CHECKLIST		Tel/Com Manhole		Lid = 34" Vault = 6' x 10' x 4' Deep		Mis Marked as Electrical - Only Telecom vault		DFRC Map Grid D07		Yes

		4800		North		North of 4800		T-8B		T-8B		No - CHECKLIST		Tel/Com Manhole		Lid = 29" Vault = 4' x 8' x 4' Deep				DFRC Map Grid D07		Yes

		4825		NW		NW of 4825		T-9						Tel/Com Manhole		Lid = 32" Vault = 6' x 10' x 7' Deep		Under Old X-15 display

		4825		North		North of 4825		T-10		T-11		Yes		Tel/Com Manhole		Lid = 32" Vault = 5' x 10' x 7' Deep				DFRC Map Grid E07		Yes

		4825		East		East of 4825		T-10A		T-10A		No - CHECKLIST		Tel/Com Manhole		Lid = 34" Vault = 6' x 12' x 7' Deep		Standing water/ sludge in bottom of vault		DFRC Map Grid E07		Yes

		4809		NW		NW of 4809		T-4A		T-4A		No - CHECKLIST		Tel/Com Manhole						DFRC Map Grid B07		Yes

		4838		NW		NW of 4838		T-11		T-12		No - CHECKLIST		Tel/Com Manhole		Lid = 32" Vault = 6' x 10' x 7' Deep		South of Sub 9		DFRC Map Grid E08		Yes

		4838		North		North of 4838		T-11A		T-11A		No - CHECKLIST		Tel/Com Manhole		Lid = 34" Vault = 5' x 10' x 8' Deep		standing water in vault		DFRC Map Grid E08		Yes

		4838		East		East of 4838		T-11B		T-11B		No - CHECKLIST		Tel/Com Manhole		Lid = 34" Vault = 5' x 10' x 8' Deep		standing water in vault		DFRC Map Grid E08		Yes

		4820		West		West of 4820		T-11C						Tel/Com Manhole		Lid = 34" Vault = 5' x 10' x 8' Deep		SE Corner of Parking Lot #2

		4801		North		North of 4801		T-11D		T-11D		No - CHECKLIST		Tel/Com Manhole		Lid = 34" Vault = 5' x 10' x 8' Deep				DFRC Map Grid D08		Yes

		4800		North		North of 4800		T-11E						Tel/Com Manhole		Lid = 34" Vault = 6' x 8' x 8' Deep

		4838		North		North of 4838		T-12						Tel/Com Manhole		Lid = 32" Vault = 5' x 10' x 7' Deep		standing water in bottom of vault

		4820		West		West of 4820		T-12A		T-12A		Yes		Tel/Com Manhole		Lid = 32" Vault = 5' x 10' x 8' Deep		standing water in bottom of vault		DFRC Map Grid E08		Yes

		4801		East		East of 4801		T-12B		T-12B		No - CHECKLIST		Tel/Com Manhole		Lid = 31" Vault = 5' x 10' x 8' Deep				DFRC Map Grid D08		Yes

		4823		West		West of 4823		T-12B1		T-12B1		No - CHECKLIST		Tel/Com Manhole		Lid = 31" Vault = 5' x 10' x 8' Deep				DFRC Map Grid D08		No

		4872		South		South of 4872		T-13		T-13		No - CHECKLIST		Tel/Com Manhole		Lid = 32" Vault = 6' x 12' x 8' Deep		standing water in bottom of vault / some cables under water		DFRC Map Grid F09		Yes

		4872		SE		SE of 4872		T-14		T-14		No - CHECKLIST		Tel/Com Manhole		Lid = 31" Vault = 5' x 10' x 8' Deep		SE corner of Sub 16		DFRC Map Grid F09		Yes

		4863		East		East of 4863		T-15		T-15		No - CHECKLIST		Tel/Com Manhole		Lid = 31" Vault = 5' x 10' x 7' Deep				DFRC Map Grid G09		Yes

		4853		NW		NW of 4853		T-16		T-16		No - CHECKLIST		Tel/Com Manhole		Lid = 31" Vault = 5' x 10' x 8' Deep		West side of road/ standing water in vault		DFRC Map Grid H10		Yes

		4837		East		East of 4837		T-17		T-17		No - CHECKLIST		Tel/Com Manhole		Lid = 31" Vault = 5' x 10' x 9' Deep		Standing water in vault		DFRC Map Grid H10		Yes

		4833		East		East of 4833		T-18		T-18		No - CHECKLIST		Tel/Com Manhole		Lid = 31" Vault = 5' x 10' x 9' Deep		Standing water in vault		DFRC Map Grid I10		Yes

		4871		SW		SW of 4871		T-19		T-19		No - CHECKLIST		Tel/Com Manhole		Lid = 31" Vault = 5' x 10' x 8' Deep		Standing water in vault		DFRC Map Grid J10		Yes

		4871		North		North of 4871		T-20		T-20		No - CHECKLIST		Tel/Com Manhole		Lid = 31" Vault = 5' x 10' x 9' Deep		Standing water in vault		DFRC Map Grid J11		Yes

		4809		SW		SW of 4809		T-49		T-49		No - CHECKLIST		Tel/Com Manhole		Lid = 34" Vault = 6' x 12' x 10' Deep				DFRC Map Grid A06		Yes

		4854		SE		SE of 4854		T-51		T-51		No - CHECKLIST		Tel/Com Manhole		Lid = 34" Vault = 6' x 12' x 10' Deep		West side of Swann		DFRC Map Grid B06		Yes

		4850		NW		NW of 4850		T-61		T-61		No - CHECKLIST		Tel/Com Manhole		Lid = 31" Vault = 5' x 10' x 7' Deep		N of Lilly and Swann		DFRC Map Grid E05		Yes

		4981		N		N of 4981		T-66A						Tel/Com Manhole		Lid = 32" Vault = 4' x 4' x 5' Deep

		4982		N		N of 4981		T-66B						Tel/Com Manhole		Lid = 32" Vault = 4' x 4' x 5' Deep		100' north of 4981

		Sub 19				Sub 19 at Cat Site		T-67A						Tel/Com Manhole		Lid = 32" Vault = 4' x 4' x 5' Deep

		CAT Site				CAT Site		T-67B						Tel/Com Manhole		Lid = 32" Vault = 4' x 8' x 7' Deep

		4838		SW		SW of 4838		T-81A						Tel/Com Manhole		Lid = 32" Vault = 6' x 10' x 7' Deep

		4839		SW		SW of 4839		T-81A		T-81A		No - CHECKLIST		Tel/Com Manhole		Lid = 32" Vault = 6' x 10' x 7' Deep				DFRC Map Grid E07		Yes

		4822		S		S of 4822		T-121						Tel/Com Manhole		Lid = 34" Vault = 8' x 12' x 8' Deep

		4847		SW		SW of 4847		T-122		T-122		No - CHECKLIST		Tel/Com Manhole		Lid = 34" Vault = 8' x 12' x 8' Deep				DFRC Map Grid G07		Yes

		4830E		NE		NE of 4830E		T-131		T-131		No - CHECKLIST		Tel/Com Manhole		Lid = 34" Vault = 8' x 12' x 8' Deep				DFRC Map Grid F08		Yes

		4846		South		South of 4846		T-132		T-132		No - CHECKLIST		Tel/Com Manhole		Lid = 34" Vault = 8' x 10' x 8' Deep		South of Lilly		DFRC Map Grid G09		Yes

		4846		NW 		NW of 4846		T-133		T-133		No - CHECKLIST		Tel/Com Manhole		Lid = 34" Vault = 6' x 10' x 8' Deep				DFRC Map Grid G09		Yes

		4867		North		North of 4867		T-134		T-134		No - CHECKLIST		Tel/Com Manhole		Lid = 34" Vault = 6' x 12' x 8' Deep		South of Sub 6		DFRC Map Grid H09		Yes

		4837		West		West of 4837		T-135		T-135		No - CHECKLIST		Tel/Com Manhole		Lid = 34" Vault = 6' x 12' x 8' Deep		2' standing water		DFRC Map Grid H09		Yes

		4833		West		West of 4833		T-136		T-136		No - CHECKLIST		Tel/Com Manhole		Lid = 34" Vault = 8' x 12' x 8' Deep		4' or 5' of standing water		DFRC Map Grid I10		Yes

		4824		East		East of 4824		T-611		T-611		No - CHECKLIST		Tel/Com Manhole		Lid = 34" Vault = 5' x 10' x 8' Deep		Outside of Fence North of Lilly		DFRC Map Grid D03		Yes

		4720		East		East of 4720		T-611A						Tel/Com Manhole		Lid = 34" Vault = 6' x 10' x 8' Deep

		4824		South		South of 4824		T-4824-1		T-4824-1		No - CHECKLIST		Tel/Com Vault		 2 Each Lid = 32" x 40" Vault = 3' x 5' x 4' Deep		water in bottom of vault 		DFRC Map Grid D03		No

		4832		East		East of 4832		T-4832-1		T-4832-1		No - CHECKLIST		Tel/Com Vault		 2 Each Lid = 25" x 51" Vault = 4' x 4' x 4' Deep		at Sub 15		DFRC Map Grid B06		Yes

		4832		South		South of 4832		T-4832-2						Tel/Com Vault		Lid = 34" x 52" Vault = 2 and 1/2' x 4' x 3' Deep

		4832		SE		SEof 4832		T-4832-3						Tel/Com Vault		Lid = 34" x 52" Vault = 2 and 1/2' x 4' x 3' Deep

		4832		SW		SW of 4832		T-4832-4						Tel/Com Vault		Lid = 28" x 40" Vault = 2' x 3' x 1 and 1/2' Deep

		4838		North		North of 4838		T-4838-1		T-4838-1		No - CHECKLIST		Tel/Com Vault		Lid = 37" x 80" (2 Hinged) Vault = 6' x 6' x 6 and 1/2' Deep				DFRC Map Grid E08		Yes

		4858		West		West of 4858		T-4858-1		T-4858-1		No - CHECKLIST		Tel/Com Vault		(2) Lid = 24" x 52" Vault = 6' x 6' x 6 ' Deep		on Bank / water on bottom of vault		DFRC Map Grid C06		Yes

		4851		East		East of 4851		T-4851-1		T-4851-1		No - CHECKLIST		Tel/Com Vault		(2) Lid = 32" x 40" Vault = 3' x 5' x 7' Deep				DFRC Map Grid D06		No

		4850		SE		SE of 4850		T-4850-1		T-4850-1		No - CHECKLIST		Tel/Com Vault		(2) Lid = 32" x 40" Vault = 3' x 5' x 4' Deep		N of Thompson		DFRC Map Grid D06		Yes

		4822		SW		SW of 4822		T-121		T-121		No - CHECKLIST		Tel/Com Manhole						DFRC Map Grid F08		Yes

		Sub 2		North		North of Sub 2		T-B2		T-B2		No - CHECKLIST		Tel/Com Manhole		Lid = 32" Vault = 4' Cylindrical x 9' Deep		Water in bottom of vault/ On Flight Line		DFRC Map Grid B07		Yes

		Sub 2		NE		NE of Sub 2		T-B 		T-B 		No - CHECKLIST		Tel/Com Manhole		Lid = 28" Vault = 4' x 8' x 7' Deep		On Flight line		DFRC Map Grid B07		Yes

		4800		NE		NE of 4800		T-D		T-D		No - CHECKLIST		Tel/Com Manhole		Lid = 38" Vault = 8' x 8' x 8' Deep		Lakebed side of apron		DFRC Map Grid B09		Yes

		703		141N		Portable				T-501		No - CHECKLIST		Tel/Com Manhole						DAOF		No

		4982		West		West of 4982		156		T-4982-1		No - CHECKLIST		Telecommunications		Lid = 32" Vault = 4' x 4' x 5' Deep		West side of CAT Site		CAT Site		Yes

		4982		West		West of 4982		157		T-4982-2		No - CHECKLIST		Tel/Com Manhole		Lid = 32" Vault = 6' x 6' x 7' Deep		West side of CAT Site		CAT Site		Yes

		4982		West		West of 4982				T-067B		No - CHECKLIST		Tel/Com Manhole						CAT Site		Yes

		4720		North		North of 4720				T-611C		No - CHECKLIST		Tel/Com Manhole		Lid = 34" Vault = 4' x 8' x 8' Deep				Buckhorn Site		Yes

		4720		North		North of 4720				T-611B		No - CHECKLIST		Tel/Com Manhole		Lid = 34" Vault = 4' x 8' x 8' Deep				Buckhorn Site		Yes

		4982		West		West of 4982				T-067A		No - CHECKLIST		Tel/Com Manhole						CAT Site		Yes

		4990		East		East of 4990				T-611C1		No - CHECKLIST		Tel/Com Manhole		Lid = 34" Vault = 4' x 8' x 8' Deep		E. of Earth Station 4990		Earth Station		Yes

		4720		North		North of 4720				T-611D		No - CHECKLIST		Tel/Com Manhole		Lid = 34" Vault = 4' x 10' x 8' Deep		Between 4982 and 4720		Buckhorn Site		Yes

		4982		South		South of 4982				T-611E		No - CHECKLIST		Tel/Com Manhole		Lid = 34" Vault = 4' x 10' x 8' Deep				CAT Site		Yes

		4982		South		South of 4982				T-611F		No - CHECKLIST		Tel/Com Manhole		Lid = 34" Vault = 6' x 10' x 8' Deep		RF Radiation		CAT Site		Yes

		4720		East		East of 4720				T-611A		No - CHECKLIST		Tel/Com Manhole		Lid = 34" Vault = 4' x 8' x 8' Deep				Buckhorn Site		Yes

		4824		NE		NE of 4824				T-612				Tel/Com Manhole		Lid = 31" Vault = 5' x 10' x 7' Deep









































































































































































































































































































Fire

		Fire Vault Locations

		Building		Room		Location		Code SH		NASA ID		OSHA Permit Required		Description		Dimensions 		Notes		Confined Space		Sign Posted 

		4832		South		South of 4832		T-4832-1		T-4832-2		No - CHECKLIST		Fire Line Vault						DFRC Grid Map B06		Yes

		4838		East		East of 4838		T-4838-1		T-4838-2		No - CHECKLIST		Fire Line Vault						DFRC Grid Map E08		Yes

		4801		NE		NE of 4800		F-4801-1		F-4801-1				Fire Line Vault		Lid = 39" x72"  Vault = 6' x6' x7 and 1/2'

		4801		NE		NE of 4801		F-4801-2		F-4801-3		No - CHECKLIST		Fire Valve Vault						DFRC Grid Map D08		Yes

		703		South		South Side				F-703-1		No - CHECKLIST		Fire System Vault						DAOF		Yes

		703		South		South Side				F-703-2		No - CHECKLIST		Fire System Vault						DAOF		Yes

		703		South		South Side				F-703-3		No - CHECKLIST		Fire System Vault						DAOF		Yes

		703		South		South Side				F-703-4		No - CHECKLIST		Fire System Vault						DAOF		Yes

		703		South		South Side				F-703-5		No - CHECKLIST		Fire System Vault						DAOF		Yes

		703		South		South Side				F-703-6		No - CHECKLIST		Fire System Vault						DAOF		Yes

		703		South		South Side				F-703-7		No - CHECKLIST		Fire System Vault						DAOF		Yes

		703		West		West Side				F-703-8		No - CHECKLIST		Fire System Vault						DAOF		Yes

		703		West		West Side				F-703-9		No - CHECKLIST		Fire System Vault						DAOF		Yes

		703		West		West Side				F-703-10		No - CHECKLIST		Fire System Vault						DAOF		Yes

		703		West		West Side				F-703-11		No - CHECKLIST		Fire System Vault						DAOF		Yes

		703		West		West Side				F-703-12		No - CHECKLIST		Fire System Vault						DAOF		Yes

		703		West		West Side				F-703-13		No - CHECKLIST		Fire System Vault						DAOF		Yes

		703		West		West Side				F-703-14		No - CHECKLIST		Fire System Vault						DAOF		Yes

		4832		South		South of 4832		F-4832-1		F-4832-1				Fire Line Vault		Lid = (5) 24" x 68"  Vault = 5' x 10' x 6'

		4838		East		East of 4838		F-4838-1		F-4838-1				Fire Line Vault		Lid = (4) 2 and 1/2' x 8 and 1/2'  Vault = 8' x 10' x 10'

		4853		West		West of 4853		F-4853-2		F-4853-2				Fire Line Vault		Lid = 27"  Vault = 2' Cylindrical x 6'

		4832		East		East of 4832		F-4832-2		F-4832-2				Fire Line Vault		Lid = (2) 26" x 52"  Vault = 4' x  4' x 3'

		4838		East		East of 4838		F-4838-2		F-4838-2				Fire Line Vault		Lid = (2) 24 " x 86"  Vault = 34" x 46" x 36"

		4853		West		West of 4853		F-4853-1		F-4853-1				Fire Line Vault		Lid = (6) 5' x 15'  Vault = 15' x 5' x 8'













































Storm Water

		Storm Water Vault Locations

		Building		Room		Location		Code SH		NASA ID		OSHA Permit Required		Description		Dimensions		Notes		Confined Space		Sign Posted 

		4801		SE		SE of 4801		SD-4801-1		SD-4801-2		No - CHECKLIST		Storm Drain Manhole						DFRC Map Grid D08		No

		Sub 2		North		North of Sub 2		SH-26						Storm Drain Manhole		Lid = ?  Vault = 12' x 8' x 8' Deep		On Flight Line / Possible Fuel in vault and exhaust from aircraft.























































































Misc.

		Misc. Vaults

		Building		Room		Location		Code SH		NASA ID		OSHA Permit Required		Description		Dimentions		Notes		Confined Space		Sign Posted 

		703		South		South Side				V-501		No - CHECKLIST		Ventilation Trough						DAOF

		703		South		South Side				V-502		No - CHECKLIST		Ventilation Trough						DAOF

		4840		Equip Rm		East Wall		SH 147		CB-4840-1		Yes		Cool Tower Catch Basin		Lid = 26" x 26"  Vault = ??				4840 Equipment Rm		Yes

		4869		SW		SW of 4870		W-4870-1		W-4870-1				Water Line Vault		Lid = 37" x 41"  Vault = 6' x 10' x 5'

		4870		SW		SW of 4870		W-4870-2		W-4870-2		No - CHECKLIST		Water Line Vault		Lid = 36" x 36"  Vault = 6' x 3' x 4'				DFRC Map Grid C01		Yes

		4853		West		West of 4853		W-4853-1		W-4853-1		No - CHECKLIST		Water Line Vault		Lid = (2) 24" x 52"  Vault = 6' x 6' x 9'				DFRC Map Grid H10		No

		4820		High Bay		West Wall		280		WT-4820-1		Yes		Water Tanks						Inside 4820 High Bay		Yes

		703		North		No. of Wash Rack				WT-703-1		No - CHECKLIST		Hoizontal Waste Water Tank						DAOF		Yes
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		Building Number		SFT Area		Roof Type		Roof Age in Years



		703		267,704		TPO		7

		716		5531				1

		192		104		Concrete

		4720		2955		Metal		28

		4800		79043		TPO/Composite		3/5

		4801		32121		TPO		1

		4802		55947		TPO		6

		4803		1108		PUF

		4804		471		Metal

		4805		486		Metal		34

		4806		9980		Puff		3

		4807		10968		Puff		3

		4808		9956		Puff		3

		4809		19172		Puff		3

		4810		13160		Puff

		4820		42097		TPO		1

		4821		2223		PUF/Metal

		4822		10539		Metal		21/12

		4823		33247		TPO		1

		4824		3847		Metal		49

		4825		18997		TPO/Composite		3

		4826		37296		PUF

		4827		4071		Metal		39

		4828		1895		Metal		25

		4830A		3550		Metal		15

		4830B		3550		Metal		15

		4830C		3550		Metal		12

		4830D		3550		Metal		12

		4830E		3550		Metal		12

		4832		9795		PUF

		4833		34294		PUF		36

		4834		75		Metal

		4837		10478		PUF

		4838		22855		TPO/Composite		1/31

		4838A		1488		Metal		5

		4839		8400		PUF		15

		4840		97866		Metal/Composite		25

		4841		3700		PUF		27

		4842		3700		PUF		16

		4843		320		PUF

		4844		3700		PUF		27

		4845		2600		PUF		27

		4846		3700		PUF		25

		4847		4912		Metal		24

		4848		1266		Metal		27

		4850		6000		Metal		20

		4851		6000		Metal		21

		4852		2673		Metal		17

		4853		2103		Metal		33

		4857		5248		Metal		15

		4859		4000		Metal		15

		4863		2208		Metal

		4864		4000		Metal		13

		4870		3188		Composite/Metal		45

		4872		5220		Metal		8

		4874		353		Metal

		4875A		240		Metal

		4875B		240		Metal

		4876		28091		Metal		23

		4877		4349		Metal		7

		4887		104		Metal		44

		4981		136		Metal

		4982		5749		Metal/Composite		39

		4983		139		Metal

		4985		491		Composite/Metal		27

		T-20		1484		Spray

		T-47		5024		TPO		5
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		27. UNITED STATES OF AMERICA (Signature of Contracting Officer): 

		17. SIGNATURE: 

		17. SIGNATURE. This is a protected field.: 

		18. OFFER DATE. Enter 2 digit month, 2 digit day and 4 digit year.: 

		14. ACKNOWLEDGEMENT OF AMENDMENTS(The offeror acknowledges receipt of amendments to the SOLICITATION for offerors and related documents numbered and dated): AMENDMENT NUMBER: 

		14. ACKNOWLEDGEMENT OF AMENDMENTS(The offeror acknowledges receipt of amendments to the SOLICITATION for offerors and related documents numbered and dated): AMENDMENT NUMBER: 

		14. ACKNOWLEDGEMENT OF AMENDMENTS(The offeror acknowledges receipt of amendments to the SOLICITATION for offerors and related documents numbered and dated): AMENDMENT NUMBER: 

		14. ACKNOWLEDGEMENT OF AMENDMENTS(The offeror acknowledges receipt of amendments to the SOLICITATION for offerors and related documents numbered and dated): AMENDMENT NUMBER: 

		14. ACKNOWLEDGEMENT OF AMENDMENTS DATE. Enter 2 digit month, 2 digit day and 4 digit year.: 

		14. ACKNOWLEDGEMENT OF AMENDMENTS DATE. Enter 2 digit month, 2 digit day and 4 digit year.: 

		14. ACKNOWLEDGEMENT OF AMENDMENTS DATE. Enter 2 digit month, 2 digit day and 4 digit year.: 

		14. ACKNOWLEDGEMENT OF AMENDMENTS DATE. Enter 2 digit month, 2 digit day and 4 digit year.: 

		12. In compliance with the above, the undersigned agrees, if this offer is accepted within calendar days: See Sec. L.11

		15B. TELEPHONE NUMBER. AREA CODE: 

		15B. TELEPHONE NUMBER. NUMBER: 

		15B. TELEPHONE NUMBER. EXTENSION: 

		11. TABLE OF CONTENTS. PART IV. K. REPRESENTATIONS, CERTIFICATIONS AND OTHER STATEMENTS OF OFFERORS. INDICATE PAGE(S).: 

		13. DISCOUNT FOR PROMPT PAYMENT(See Section I, Clause No. 52.232-8) 10 CALENDAR DAYS (%): 

		13. DISCOUNT FOR PROMPT PAYMENT(See Section I, Clause No. 52.232-8) 20 CALENDAR DAYS (%): 

		13. DISCOUNT FOR PROMPT PAYMENT(See Section I, Clause No. 52.232-8) 30 CALENDAR DAYS (%): 

		13. DISCOUNT FOR PROMPT PAYMENT(See Section I, Clause No. 52.232-8)  CALENDAR DAYS(%): 

		13. DISCOUNT FOR PROMPT PAYMENT(See Section I, Clause No. 52.232-8): 
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DRYDEN FLIGHT RESEARCH CENTER

FACILITIES OPERATIONS AND MAINTENANCE SERVICES







Sections B – M

January 28, 2013

	




[bookmark: _Toc185325054][bookmark: _Toc185325486][bookmark: _Toc185325732]PART I – THE SCHEDULE



[bookmark: _Toc185325055][bookmark: _Toc185325487][bookmark: _Toc185325733]SECTION B -- SUPPLIES OR SERVICES AND PRICES



[bookmark: _Toc185325056][bookmark: _Toc185325488][bookmark: _Toc185325734]B.1	SUPPLIES AND/OR SERVICES TO BE PROVIDED



The Contractor shall provide all resources (except as may be expressly stated in the contract as furnished by the Government) necessary to deliver and/or perform in accordance with Section J, Attachment 1 entitled: Facilities Operations & Maintenance Performance Work Statement (PWS) dated 28 Jan 2013.



		Item No.

		Description of Services

		Qty.

		Unit

		FFP Unit Price

		Total Extended Price



		101

		Phase In Period Phase In

		1

		Mo

		$

		$



		102

		Base Period: DFRC Core Facilities Preventative Maintenance and Predictive Testing & Inspection

		12

		Mo

		$

		$



		103

		Base Period: DFRC Core Facilities Janitorial Services

		12

		Mo

		$

		$



		104

		Base Period: DFRC Core Facilities Grounds Maintenance

		12

		Mo

		$

		$



		105

		Base Period: DFRC Utility Outage Support

		 

		 

		 

		 



		106

		Base Period: DFRC Trouble Calls & Service Requests*

		 1

		LOT

		N/A

		$1,933,200



		107

		Base Period: DAOF Preventive Maintenance & Predictive Testing & Inspection 

		12

		Mo

		$

		$



		108

		Base Period: DAOF Janitorial Services

		12

		Mo

		$

		$



		109

		Base Period: DAOF Grounds Maintenance

		12

		Mo

		$

		$



		110

		Base Period: DAOF Utility Outage Support

		12

		Mo

		$

		$



		111

		Base Period: DAOF Trouble Calls & Service Requests*

		1

		LOT

		N/A

		$1,933,200



		112

		Base Period: DFRC Non-Core Facilities Grounds Maintenance

		12

		Mo

		$

		$



		113

		Base Period: DFRC Non-Core Facilities Preventive Maintenance & Predictive Testing & Inspection 

		12

		Mo

		$

		$



		114

		Base Period: DFRC Non-Core Facilities Janitorial Services

		12

		Mo

		$

		$



		202

		Option One: DFRC Core Facilities Preventative Maintenance and Predictive Testing & Inspection

		12

		Mo

		$

		$



		203

		Option One: DFRC Core Facilities Janitorial Services

		12

		Mo

		$

		$



		204

		Option One: DFRC Core Facilities Grounds Maintenance

		12

		Mo

		$

		$



		205

		Option One: DFRC Utility Outage Support

		12

		Mo

		$

		$



		206

		Option One: DFRC Trouble Calls & Service Requests*

		 1

		LOT

		N/A

		$1,933,200



		207

		Option One: DAOF Preventive Maintenance & Predictive Testing & Inspection 

		12

		Mo

		$

		$



		208

		Option One: DAOF Janitorial Services

		12

		Mo

		$

		$



		209

		Option One: DAOF Grounds Maintenance

		12

		Mo

		$

		$



		210

		Option One: DAOF Utility Outage Support

		12

		Mo

		$

		$



		211

		Option One: DAOF Trouble Calls & Service Requests*

		 1

		LOT

		N/A

		$1,933,200



		212

		Option One: DFRC Non-Core Facilities Grounds Maintenance

		12

		Mo

		$

		$



		213

		Option One:  DFRC Non-Core Facilities Preventive Maintenance & Predictive Testing & Inspection 

		12

		Mo

		$

		$



		214

		Option One: DFRC Non-Core Facilities Janitorial Services

		12

		Mo

		$

		$



		302

		Option Two: DFRC Core Facilities Preventative Maintenance and Predictive Testing & Inspection

		12

		Mo

		$

		$



		303

		Option Two: DFRC Core Facilities Janitorial Services

		12

		Mo

		$

		$



		304

		Option Two: DFRC Core Facilities Grounds Maintenance

		12

		Mo

		$

		$



		305

		Option Two: DFRC Utility Outage Support

		12

		Mo

		$

		$



		306

		Option Two: DFRC Trouble Calls & Service Requests*

		 1

		LOT

		N/A

		$1,933,200



		307

		Option Two: DAOF Preventive Maintenance & Predictive Testing & Inspection 

		12

		Mo

		$

		$



		308

		Option Two: DAOF Janitorial Services

		12

		Mo

		$

		$



		309

		Option Two: DAOF Grounds Maintenance

		12

		Mo

		$

		$



		310

		Option Two: DAOF Utility Outage Support

		12

		Mo

		$

		$



		311

		Option Two: DAOF Trouble Calls & Service Requests*

		 1

		LOT

		N/A

		$1,933,200



		312

		Option Two: DFRC Non-Core Facilities Grounds Maintenance

		12

		Mo

		$

		$



		313

		Option Two: DFRC Non-Core Facilities Preventive Maintenance & Predictive Testing & Inspection 

		12

		Mo

		$

		$



		314

		Option Two: DFRC Non-Core Facilities Janitorial Services

		12

		Mo

		$

		$



		402

		Option Three: DFRC Core Facilities Preventative Maintenance and Predictive Testing & Inspection

		12

		Mo

		$

		$



		403

		Option Three: DFRC Core Facilities Janitorial Services

		12

		Mo

		$

		$



		404

		Option Three: DFRC Core Facilities Grounds Maintenance

		12

		Mo

		$

		$



		405

		Option Three: DFRC Utility Outage Support

		12

		Mo

		$

		$



		406

		Option Three: DFRC Trouble Calls & Service Requests*

		 1

		LOT

		N/A

		$1,933,200



		407

		Option Three: DAOF Preventive Maintenance & Predictive Testing & Inspection 

		12

		Mo

		$

		$



		408

		Option Three: DAOF Janitorial Services

		12

		Mo

		$

		$



		409

		Option Three: DAOF Grounds Maintenance

		12

		Mo

		$

		$



		410

		Option Three: DAOF Utility Outage Support

		12

		Mo

		$

		$



		411

		Option Three: DAOF Trouble Calls & Service Requests*

		 1

		LOT

		N/A

		$1,933,200



		412

		Option Three: DFRC Non-Core Facilities Grounds Maintenance

		12

		Mo

		$

		$



		413

		Option Three: DFRC Non-Core Facilities Preventive Maintenance & Predictive Testing & Inspection 

		12

		Mo

		$

		$



		414

		Option Three: DFRC Non-Core Facilities Janitorial Services

		12

		Mo

		$

		$



		502

		Option Four: DFRC Core Facilities Preventative Maintenance and Predictive Testing & Inspection

		12

		Mo

		$

		$



		503

		Option Four: DFRC Core Facilities Janitorial Services

		12

		Mo

		$

		$



		504

		Option Four: DFRC Core Facilities Grounds Maintenance

		12

		Mo

		$

		$



		505

		Option Four: DFRC Utility Outage Support

		12

		Mo

		$

		$



		506

		Option Four: DFRC Trouble Calls & Service Requests*

		 1

		LOT

		N/A

		$1,933,200



		507

		Option Four: DAOF Preventive Maintenance & Predictive Testing & Inspection 

		12

		Mo

		$

		$



		508

		Option Four: DAOF Janitorial Services

		12

		Mo

		$

		$



		509

		Option Four: DAOF Grounds Maintenance

		12

		Mo

		$

		$



		510

		Option Four: DAOF Utility Outage Support

		12

		Mo

		$

		$



		511

		Option Four: DAOF Trouble Calls & Service Requests*

		 1

		LOT

		N/A

		$1,933,200



		512

		Option Four: DFRC Non-Core Facilities Grounds Maintenance

		12

		Mo

		$

		$



		513

		Option Four: DFRC Non-Core Facilities Preventive Maintenance & Predictive Testing & Inspection 

		12

		Mo

		$

		$



		514

		Option Four: DFRC Non-Core Facilities Janitorial Services

		12

		Mo

		$

		$







		Sum of Total Extended Prices for Phase-In, Base Period and Option Periods

		

$_________



		

		



		

99

		TASK ORDER/IDIQ SUPPORT Indefinite Delivery, Indefinite Quantify (IDIQ) services and supplies in accordance with the PWS and priced in accordance with the Section B, Clause B.3**



Total Maximum Value over potential 5-Year period of performance

		

1

		

Lot

		

N/A

		

$1,750,000







*Subject to an equitable adjustment if the final amount invoiced for Trouble Calls and Service Calls during the period is +/- 2%.

**Total maximum value over potential 5-year period of performance











[bookmark: _Toc185325057][bookmark: _Toc185325489][bookmark: _Toc185325735]B.2	1852.216-78 FIRM FIXED PRICE (DEC 1988)



The total firm fixed price (FFP) of this contract is $ [Insert the appropriate amount]. If exercised, options will increase the total FFP by the Total Extended Price for the exercised options.



B.3	INDEFINITE DELIVERY INDEFINITE QUANTITY (IDIQ) TASK ORDER SUPPORT (CLIN 99)



The Government anticipates that during the life of the contract, additional requirements, which are within the general scope of this contract, but not specifically identified under the firm-fixed price portion of the contract, will be required in support of NASA’s mission. To accomplish these additional requirements, the Government will issue task orders on a Firm-Fixed Price basis for the ordering of these services and supplies. Task Orders shall be priced in accordance with the schedule below, unless otherwise negotiated and approved by the CO.



The minimum quantity of work required under CLIN 99 is $0; the Government has no obligation to issue any Task Orders. The total maximum value of CLIN 99 is $1,750,000 for the five-year period of performance. 

DFRC

		DFRC Labor Categories:

		Base Period

		Option 1

		Option 2

		Option 3

		Option 4



		Straight time Rates



		Janitor

		 

		 

		 

		 

		 



		Carpenter Maintenance

		 

		 

		 

		 

		 



		Electrician Maintenance

		 

		 

		 

		 

		 



		Fire Alarm System Mechanic

		 

		 

		 

		 

		 



		General Maintenance Worker

		 

		 

		 

		 

		 



		HVAC Mechanic (Research Facility)

		 

		 

		 

		 

		 



		Laborer

		 

		 

		 

		 

		 



		Laborer, Grounds Maintenance

		 

		 

		 

		 

		 



		Painter, Maintenance

		 

		 

		 

		 

		 



		

		

		

		

		

		



		DFRC Overtime Rates



		Janitor

		 

		 

		 

		 

		 



		Carpenter Maintenance

		 

		 

		 

		 

		 



		Electrician Maintenance

		 

		 

		 

		 

		 



		Fire Alarm System Mechanic

		 

		 

		 

		 

		 



		General Maintenance Worker

		 

		 

		 

		 

		 



		HVAC Mechanic (Research Facility)

		 

		 

		 

		 

		 



		Laborer

		 

		 

		 

		 

		 



		Laborer, Grounds Maintenance

		 

		 

		 

		 

		 



		Painter, Maintenance

		 

		 

		 

		 

		 



		DFRC Additional Labor Categories As Proposed by Contractor



		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 







DAOF

		DAOF Labor Categories:

		Base Period

		Option 1

		Option 2

		Option 3

		Option 4



		Straight time Rates



		Janitor

		 

		 

		 

		 

		 



		Carpenter Maintenance

		 

		 

		 

		 

		 



		Electrician Maintenance

		 

		 

		 

		 

		 



		Fire Alarm System Mechanic

		 

		 

		 

		 

		 



		General Maintenance Worker

		 

		 

		 

		 

		 



		HVAC Mechanic (Research Facility)

		 

		 

		 

		 

		 



		Laborer

		 

		 

		 

		 

		 



		Laborer, Grounds Maintenance

		 

		 

		 

		 

		 



		Painter, Maintenance

		 

		 

		 

		 

		 



		

		

		

		

		

		



		DAOF Overtime Rates



		Janitor

		 

		 

		 

		 

		 



		Carpenter Maintenance

		 

		 

		 

		 

		 



		Electrician Maintenance

		 

		 

		 

		 

		 



		Fire Alarm System Mechanic

		 

		 

		 

		 

		 



		General Maintenance Worker

		 

		 

		 

		 

		 



		HVAC Mechanic (Research Facility)

		 

		 

		 

		 

		 



		Laborer

		 

		 

		 

		 

		 



		Laborer, Grounds Maintenance

		 

		 

		 

		 

		 



		Painter, Maintenance

		 

		 

		 

		 

		 



		DAOF Additional Labor Categories As Proposed by Contractor



		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 







 (End of Section)
SECTION C -- DESCRIPTION/SPECIFICATIONS/STATEMENT OF WORK 



C.1	SPECIFICATIONS/STATEMENT OF WORK



The Contractor shall perform the services specified in the Performance Work Statement (PWS) entitled “NASA Dryden Facility O&M,” dated 28 JAN 2013, Section J Attachment 1.





(End of Section)




SECTION D -- PACKAGING AND MARKING



D.1	CLAUSES INCORPORATED BY REFERENCE



The following contract clause(s)/provisions are incorporated by reference, with the same force and effect as if they were given in full text. Clauses incorporated by reference which require a fill-in by the Government include the text of the affected paragraph(s) only. This does not limit the clause to the affected paragraph(s). The Contractor is responsible for understanding and complying with the entire clause.  The full text of the clause is available at the addresses contained in clause 52.252-2, Clauses Incorporated by Reference, of this contract.



Federal Acquisition Regulation (FAR) [48 CFR Chapter 1] Provisions:



		CLAUSE NUMBER

		DATE

		TITLE



		1852.211-70

		

		Packaging, Handling, and Transportation









(End of Section)






SECTION E -- INSPECTION AND ACCEPTANCE



E.1	CLAUSES INCORPORATED BY REFERENCE



The following contract clause(s)/provisions are incorporated by reference, with the same force and effect as if they were given in full text. Clauses incorporated by reference which require a fill-in by the Government include the text of the affected paragraph(s) only.  This does not limit the clause to the affected paragraph(s). The Contractor is responsible for understanding and complying with the entire clause.  The full text of the clause is available at the addresses contained in clause 52.252-2, Clauses Incorporated by Reference, of this contract.



Federal Acquisition Regulation (FAR) [48 CFR Chapter 1] Provisions:



		CLAUSE NUMBER

		DATE

		TITLE



		52.246-2

		AUG 1996

		Inspection of Supplies –Fixed Price



		52.246-4

		AUG 1996

		Inspection of Services - Fixed-Price



		52.246-16

		APR 1984

		Responsibility for Supplies







E.2	1852.246-71 Government Contract Quality Assurance Functions (OCT 1988)



		Item

		Quality Assurance Location

		Function



		All DFRC

		Dryden Flight Research Center (DFRC)

		Inspections and acceptance



		All DAOF

		Dryden Aircraft Operations Facility (DAOF)

		Inspections and acceptance







E.3   NFS 1852.246-72 MATERIAL INSPECTION AND RECEIVING REPORT (AUG 2003)



(a) At the time of each delivery to the Government under this contract, the Contractor shall furnish a Material Inspection and Receiving Report (DD Form 250 series) prepared in 3 copies, an original and 2 copies. 



(b) The Contractor shall prepare the DD Form 250 in accordance with NASA FAR Supplement 1846.6.  The Contractor shall enclose the copies of the DD Form 250 in the package or seal them in a waterproof envelope, which shall be securely attached to the exterior of the package in the most protected location. 



(c) When more than one package is involved in a shipment, the Contractor shall list on the DD Form 250, as additional information, the quantity of packages and the package numbers.  The Contractor shall forward the DD Form 250 with the lowest numbered package of the shipment and print the words “CONTAINS DD FORM 250” on the package.

(End of Section)






[bookmark: _Toc185325058][bookmark: _Toc185325490][bookmark: _Toc185325736]SECTION F -- DELIVERIES OR PERFORMANCE





F.1	CLAUSES INCORPORATED BY REFERENCE



The following contract clause(s)/provisions are incorporated by reference, with the same force and effect as if they were given in full text.  Clauses incorporated by reference, which require a fill-in by the Government, include the text of the affected paragraph(s) only.  This does not limit the clause to the affected paragraph(s). The Contractor is responsible for understanding and complying with the entire clause.  The full text of the clause is available at the addresses contained in clause 52.252-2, Clauses Incorporated by Reference, of this contract.



Federal Acquisition Regulation (FAR) [48 CFR Chapter 1] Provisions:

52.20

		CLAUSE NUMBER

		DATE

		TITLE



		52.242-15

		AUG 1989

		Stop-Work Order 



		52.242-17

		APR 1984

		Government Delay of Work 



		52.247-34

		NOV 1991

		F.O.B. DESTINATION



		52.247-35

		APR 1984

		F.O.B. DESTINATION, WITHIN CONSIGNEE’S PREMISES







[bookmark: _Toc185325059][bookmark: _Toc185325491][bookmark: _Toc185325737]F.2	PERIOD OF PERFORMANCE - Services



The period of performance of this contract is May 2013 for Phase-In and June 1, 2013 – May 31, 2014 for the Base Period. If exercised, each option will extend the period as follows:



Option 1:  June 1, 2014 – May 31, 2015

Option 2:  June 1, 2015 – May 31, 2016

Option 3:  June 1, 2016 – May 31, 2017

Option 4:  June 1, 2017 – May 31, 2018



(End of Clause)



[bookmark: _Toc185325060][bookmark: _Toc185325492][bookmark: _Toc185325738]F.3	PLACE OF PERFORMANCE - SERVICES



The services to be performed under this contact shall be performed at the following location(s):  NASA Dryden Flight Research Center, Edwards, CA; Dryden Aircraft Operations Facilities, Palmdale, CA; or other locations as directed by the Government.



(End of Clause)



(End of Section)



[bookmark: _Toc185325061][bookmark: _Toc185325493][bookmark: _Toc185325739]
SECTION G -- CONTRACT ADMINISTRATION DATA



G.1	CLAUSES INCORPORATED BY REFERENCE



The following contract clause(s)/provisions are incorporated by reference, with the same force and effect as if they were given in full text.  Clauses incorporated by reference, which require a fill-in by the Government, include the text of the affected paragraph(s) only.  This does not limit the clause to the affected paragraph(s). The Contractor is responsible for understanding and complying with the entire clause.  The full text of the clause is available at the addresses contained in clause 52.252-2, Clauses Incorporated by Reference, of this contract.



Federal Acquisition Regulation (FAR) [48 CFR Chapter 1] Provisions:



		CLAUSE NUMBER

		DATE

		TITLE



		1852.223-71

		DEC 1988

		Frequency Authorization



		1852.245-74

		JAN 2011

		Identification and marking of Government equipment



		1852.245-75

		JAN 2011

		Property Management Changes 



		1852.245-76

		JAN 2011

		List of Government Property Furnished Pursuant to FAR 52.245–1



		1852.245-77  

		JAN 2011

		List of Government Property Furnished Pursuant to FAR 52.245–2



		1852.245-78

		JAN 2011

		Physical Inventory of Capital Personal Property







[bookmark: _Toc185325062][bookmark: _Toc185325494][bookmark: _Toc185325740]G.2	1852.242-70 TECHNICAL DIRECTION (SEP 1993)



(a) Performance of the work under this contract is subject to the written technical direction of the Contracting Officer Technical Representative (COTR), who shall be specifically appointed by the Contracting Officer in writing in accordance with NASA FAR Supplement 1842.270. "Technical direction" means a directive to the Contractor that approves approaches, solutions, designs, or refinements; fills in details or otherwise completes the general description of work or documentation items; shifts emphasis among work areas or tasks; or furnishes similar instruction to the Contractor. Technical direction includes requiring studies and pursuit of certain lines of inquiry regarding matters within the general tasks and requirements in Section C of this contract.



(b) The COTR does not have the authority to, and shall not, issue any instruction purporting to be technical direction that -



(1) Constitutes an assignment of additional work outside the statement of work;



(2) Constitutes a change as defined in the changes clause;



(3) Constitutes a basis for any increase or decrease in the total estimated contract cost, the fixed fee (if any), or the time required for contract performance;



(4) Changes any of the expressed terms, conditions, or specifications of the contract; or



(5) Interferes with the contractor's rights to perform the terms and conditions of the contract.



(c) All technical direction shall be issued in writing by the COTR.



(d) The Contractor shall proceed promptly with the performance of technical direction duly issued by the COTR in the manner prescribed by this clause and within the COTR's authority. If, in the Contractor's opinion, any instruction or direction by the COTR falls within any of the categories defined in paragraph (b) of this clause, the Contractor shall not proceed but shall notify the Contracting Officer in writing within 5 working days after receiving it and shall request the Contracting Officer to take action as described in this clause. Upon receiving this notification, the Contracting Officer shall either issue an appropriate  contract modification within a reasonable time or advise the Contractor in writing within 30 days that the instruction or direction is -



(1) Rescinded in its entirety; or



(2) Within the requirements of the contract and does not constitute a change under the changes clause of the contract, and that the Contractor should proceed promptly with its performance.



(e) A failure of the contractor and contracting officer to agree that the instruction or direction is both within the requirements of the contract and does not constitute a change under the changes clause, or a failure to agree upon the contract action to be taken with respect to the instruction or direction, shall be subject to the Disputes clause of this contract.



(f) Any action(s) taken by the contractor in response to any direction given by any person other than the Contracting Officer or the COTR shall be at the Contractor's risk.



(End of Clause)



[bookmark: _Toc185325063][bookmark: _Toc185325495][bookmark: _Toc185325741]G.3	1852.245-71 INSTALLATION-ACCOUNTABLE GOVERNMENT PROPERTY (JAN 2011)



(a) The Government property described in paragraph (c) of this clause may be made available to the Contractor on a no-charge basis for use in performance of this contract. This property shall be utilized only within the physical confines of the NASA installation that provided the property unless authorized by the Contracting Officer under (b)(1)(iv). Under this clause, the Government retains accountability for, and title to, the property, and the Contractor shall comply with the following:



NASA Procedural Requirements (NPR) 4100.1, NASA Materials Inventory Management Manual;



NASA Procedural Requirements (NPR) 4200.1, NASA Equipment Management Procedural Requirements; 



NASA Procedural Requirement (NPR) 4300.1, NASA Personal Property Disposal Procedural Requirements;



NASA DFRC DST 8820.2-001 Interior Architectural Standards for offices and Laboratories.



Property not recorded in NASA property systems must be managed in accordance with the requirements of the clause at FAR 52.245-1, as incorporated in this contract. The Contractor shall establish and adhere to a system of written procedures to assure continued, effective management control and compliance with these user responsibilities. In accordance with FAR 52.245-1(h)(1) the contractor shall be liable for property lost, damaged, destroyed or stolen by the contractor or their employees when determined responsible by a NASA Property Survey Board, in accordance with the NASA guidance in this clause.



(b)(1) The official accountable recordkeeping, financial control, and reporting of the property subject to this clause shall be retained by the Government and accomplished within NASA management information systems prescribed by the installation Supply and Equipment Management Officer (SEMO) and Financial Management Officer. If this contract provides for the Contractor to acquire property, title to which will vest in the Government, the following additional procedures apply:



(i) The Contractor's purchase order shall require the vendor to deliver the property to the installation central receiving area.



(ii) The Contractor shall furnish a copy of each purchase order, prior to delivery by the vendor, to the installation central receiving area.



(iii) The Contractor shall establish a record for Government titled property as required by FAR 52.245-1, as incorporated in this contract, and shall maintain that record until accountability is accepted by the Government.



(iv) Contractor use of Government property at an off-site location and off-site subcontractor use requires advance approval of the Contracting Officer and notification of the Industrial Property Officer. The property shall be considered Government furnished and the Contractor shall assume accountability and financial reporting responsibility. The Contractor shall establish records and property control procedures and maintain the property in accordance with the requirements of FAR 52.245-1, Government Property (as incorporated in this contract), until its return to the installation. NASA Procedural Requirements related to property loans shall not apply to offsite use of property by contractors.



(2) After transfer of accountability to the Government, the Contractor shall continue to maintain such internal records as are necessary to execute the user responsibilities identified in paragraph (a) of this clause and document the acquisition, billing, and disposition of the property. These records and supporting documentation shall be made available, upon request, to the SEMO and any other authorized representatives of the Contracting Officer.



(c) The following property and services are provided:



(1) Office space, work area space, and utilities. Government telephones are available for official purposes only.



(2) Office furniture.



(3) Property listed in Section J. The Contractor shall not bring to the installation for use under this contract any property owned or leased by the Contractor, or other property that the Contractor is accountable for under any other Government contract, without the Contracting Officer's prior written approval.



(4) Publications and blank forms stocked by the installation.



(5) Safety and fire protection for Contractor personnel and facilities.



(6) Installation service facilities: Fitness Center.



(7) Medical treatment of a first-aid nature for Contractor personnel injuries or illnesses sustained during on-site duty.



(8) Cafeteria privileges for Contractor employees during normal operating hours.



(9) Building maintenance for facilities occupied by Contractor personnel.



(10) Moving and hauling for office moves, movement of large equipment, and delivery of supplies. Moving services may be provided on-site, as approved by the Contracting Officer or designee.



(End of Clause)



[bookmark: _Toc185325064][bookmark: _Toc185325496][bookmark: _Toc185325742]G.4	1852.245-76 LIST OF GOVERNMENT PROPERTY FURNISHED PURSUANT TO FAR 52.245-1. (JAN 2011)



For performance of work under this contract, the Government will make available Government property identified below or in Section J, Attachment J-C05-1 of this contract on a no charge-for-use basis pursuant to the clause at FAR 52.245-1, Government Property, as incorporated in this contract. The Contractor shall use this property in the performance of this contract at DFRC and DAOF and at other location(s) as may be approved by the Contracting Officer. Under FAR 52.245-1, the Contractor is accountable for the identified property. 



(End of Clause)



[bookmark: _Toc185325065][bookmark: _Toc185325497][bookmark: _Toc185325743]G.5	1852.245-82 OCCUPANCY MANAGEMENT REQUIREMENTS (JAN 2011)



(a) In addition to the requirements of the clause at FAR 52.245-1, Government Property, as included in this contract, the Contractor shall comply with the following in performance of work in and around Government real property:



(1) NPD 8800.14, Policy for Real Property Management.



(2) NPR 8831.2, Facility Maintenance Management.



(b) The Contractor shall obtain the written approval of the Contracting Officer before installing or removing Contractor-owned property onto or into any Government real property or when movement of Contractor-owned property may damage or destroy Government-owned property. The Contractor shall restore damaged property to its original condition at the Contractor's expense.



(c) The Contractor shall not acquire, construct or install any fixed improvement or structural alterations in Government buildings or other real property without the advance, written approval of the Contracting Officer. Fixed improvement or structural alterations, as used herein, means any alteration or improvement in the nature of the building or other real property that, after completion, cannot be removed without substantial loss of value or damage to the premises. Title to such property shall vest in the Government.



(d) The Contractor shall report any real property or any portion thereof when it is no longer required for performance under the contract, as directed by the Contracting Officer.



(End of Clause)



[bookmark: _Toc185325066][bookmark: _Toc185325498][bookmark: _Toc185325744]G.6	SUBMISSION OF INVOICES



(a)  In accordance with the contract clause entitled Payments (FAR 52.232-1), payment will be made by the Government to the Contractor no more than monthly based on receipt of a proper invoice and satisfactory contract performance. The Contractor shall invoice for 12 equal payments of the total Firm Fixed-Price for the contract period. The Contractor shall invoice for IDIQ work at the completion and after work is accepted by the Government.



(b) A proper invoice is defined as containing the following information:


(1) Contract/Task Number,

(2) Name and address of Contractor,

(3) Invoice date,

(4) Invoice number and Taxpayer Identification Number,

(5) CLIN, quantity, unit of measure, unit price and extended price for services performed;

(6) Total amount due, per CLIN

(7) Name and title of signer, signature and date;



(c) All invoices marked either “Interim” or “Final” as appropriate, shall be sent directly to the Payment Office at the following address:



NASA Shared Services Center

Financial Management Division (FMD)

Accounts Payable

Building 1111, C. Road

Stennis Space Center, MS 39529

*Email: NSSC-AccountsPayable@nasa.gov



*Electronic submission is preferred but not required.



(d) Invoice copies marked either “Interim” or “Final” as appropriate, shall be emailed to the Contracting Officer and Contracting Officer Representative.



(e) All payments will be made via electronic funds transfer. Payment will be forwarded to the financial institution and account identified in the Standard Form 3881 executed by the Contractor.



(End of Clause)





(End of Section)




SECTION H -- SPECIAL CONTRACT REQUIREMENTS



H.1	CLAUSES INCORPORATED BY REFERENCE



The following contract clause(s)/provisions are incorporated by reference, with the same force and effect as if they were given in full text.  Clauses incorporated by reference, which require a fill-in by the Government, include the text of the affected paragraph(s) only.  This does not limit the clause to the affected paragraph(s). The Contractor is responsible for understanding and complying with the entire clause.  The full text of the clause is available at the addresses contained in clause 52.252-2, Clauses Incorporated by Reference, of this contract.



Federal Acquisition Regulation (FAR) [48 CFR Chapter 1] Provisions:



		CLAUSE NUMBER

		DATE

		TITLE



		1852.223-75 

		FEB 2002

		Major Breach of Safety or Security.







[bookmark: _Toc185325067][bookmark: _Toc185325499][bookmark: _Toc185325745]H.2	1852.216-80 TASK ORDERING PROCEDURE Alt I (OCT 1996)



(a) Only the Contracting Officer may issue task orders to the Contractor, providing specific authorization or direction to perform work within the scope of the contract and as specified in the schedule. The Contractor may incur costs under this contract in performance of task orders and task order modifications issued in accordance with this clause. No other costs are authorized unless otherwise specified in the contract or expressly authorized by the Contracting Officer.



(b) Prior to issuing a task order, the Contracting Officer shall provide the Contractor with the following data:



(1) A functional description of the work identifying the objectives or results desired from the contemplated task order.



(2) Proposed performance standards to be used as criteria for determining whether the work requirements have been met.



(3) A request for a task plan from the Contractor to include the technical approach, period of performance, appropriate cost information, and any other information required to determine the reasonableness of the Contractor's proposal.



(c) Within 3 calendar days after receipt of the Contracting Officer's request, the Contractor shall submit a task plan conforming to the request.



(d) After review and any necessary discussions, the Contracting Officer may issue a task order to the Contractor containing, as a minimum, the following:



(1) Date of the order.



(2) Contract number and order number.



(3) Functional description of the work identifying the objectives or results desired from the task order, including special instructions or other information necessary for performance of the task.



(4) Performance standards, and where appropriate, quality assurance standards.



(5) Maximum dollar amount authorized (cost and fee or price). This includes allocation of award fee among award fee periods, if applicable.



(6) Any other resources (travel, materials, equipment, facilities, etc.) authorized.



(7) Delivery/performance schedule including start and end dates.



(8) If contract funding is by individual task order, accounting and appropriation data.



(e) The Contractor shall provide acknowledgment of receipt to the Contracting Officer within 3 calendar days after receipt of the task order.



(f) If time constraints do not permit issuance of a fully defined task order in accordance with the procedures described in paragraphs (a) through (d), a task order, which includes a ceiling price may be issued.



(g) The Contracting Officer may amend tasks in the same manner in which they were issued.



(h) In the event of a conflict between the requirements of the task order and the Contractor's approved task plan, the task order shall prevail.



(i)   Contractor shall submit monthly task order progress reports. As a minimum, the reports shall contain the following information: 
            (1)  Contract number, task order number, and date of the order. 
            (2)  Task ceiling price. 
            (3)  Cost and hours incurred to date for each issued task. 
            (4)  Costs and hours estimated to complete each issued task. 
            (5)  Significant issues/problems associated with a task. 
            (6)  Cost summary of the status of all tasks issued under the contract. 



(End of Clause)



[bookmark: _Toc185325068][bookmark: _Toc185325500][bookmark: _Toc185325746]H.3	1852.223-70 SAFETY AND HEALTH. (APR 2002)



(a) Safety is the freedom from those conditions that can cause death, injury, occupational illness, damage to or loss of equipment or property, or damage to the environment. NASA's safety priority is to protect: (1) the public, (2) astronauts and pilots, (3) the NASA workforce (including contractor employees working on NASA contracts), and (4) high-value equipment and property.



(b) The Contractor shall take all reasonable safety and occupational health measures in performing this contract. The Contractor shall comply with all Federal, State, and local laws applicable to safety and occupational health and with the safety and occupational health standards, specifications, reporting requirements, and any other relevant requirements of this contract.



(c) The Contractor shall take, or cause to be taken, any other safety, and occupational health measures the Contracting Officer may reasonably direct. To the extent that the Contractor may be entitled to an equitable adjustment for those measures under the terms and conditions of this contract, the equitable adjustment shall be determined pursuant to the procedures of the changes clause of this contract; provided, that no adjustment shall be made under this Safety and Health clause for any change for which an equitable adjustment is expressly provided under any other clause of the contract.



(d) The Contractor shall immediately notify and promptly report to the Contracting Officer or a designee any accident, incident, or exposure resulting in fatality, lost-time occupational injury, occupational disease, contamination of property beyond any stated acceptable limits set forth in the contract Schedule; or property loss of $25,000 or more, or Close Call (a situation or occurrence with no injury, no damage or only minor damage (less than $1,000) but possesses the potential to cause any type mishap, or any injury, damage, or negative mission impact) that may be of immediate interest to NASA, arising out of work performed under this contract. The Contractor is not required to include in any report an expression of  opinion as to the fault or negligence of any employee. In addition, service contractors (excluding construction contracts) shall provide quarterly reports specifying lost-time frequency rate, number of lost-time injuries, exposure, and accident/incident dollar losses as specified in the contract Schedule.



(e) The Contractor shall investigate all work-related incidents, accidents, and Close Calls, to the extent necessary to determine their causes and furnish the Contracting Officer a report, in such form as the Contracting Officer may require, of the investigative findings and proposed or completed corrective actions.



(f) (1) The Contracting Officer may notify the Contractor in writing of any noncompliance with this clause and specify corrective actions to  be taken. When the Contracting Officer becomes aware of noncompliance that may pose a serious or imminent danger to safety and health of the public, astronauts and pilots, the NASA workforce (including contractor employees working on NASA contracts), or high value mission critical equipment or property, the Contracting Officer shall notify the Contractor orally, with written confirmation. The Contractor shall promptly take and report any necessary corrective action.



(2) If the Contractor fails or refuses to institute prompt corrective action in accordance with subparagraph (f) (1) of this clause, the Contracting Officer may invoke the stop-work order clause in this contract or any other remedy available to the Government in the event of such failure or refusal.



(g) The Contractor (or subcontractor or supplier) shall insert the substance of this clause, including this paragraph (g) and any applicable Schedule provisions and clauses, with appropriate changes of designations of the parties, in all solicitations and subcontracts of every tier, when one or more of the following conditions exist:



(1) The work will be conducted completely or partly on premises owned or controlled by the Government.



(2) The work includes construction, alteration, or repair of facilities in excess of the simplified acquisition threshold.



(3) The work, regardless of place of performance, involves hazards that could endanger the public, astronauts and pilots, the NASA workforce (including Contractor employees working on NASA contracts), or high value equipment or property, and the hazards are not adequately addressed by Occupational Safety and Health Administration (OSHA) or Department of Transportation (DOT) regulations (if applicable).



(4) When the Contractor (or subcontractor or supplier) determines that the assessed risk and consequences of a failure to properly manage and control the hazard(s) warrants use of the clause. 



(h) The Contractor (or subcontractor or supplier) may exclude the provisions of paragraph (g) from its solicitation(s) and subcontract(s) of every tier when it determines that the clause is not necessary because the application of the OSHA and DOT (if applicable) regulations constitute adequate safety and occupational health protection. When a determination is made to exclude the provisions of paragraph (g) from a solicitation and subcontract, the Contractor must notify and provide the basis for the determination to the Contracting Officer. In subcontracts of every tier above the micro-purchase threshold for which paragraph (g) does not apply, the Contractor (or subcontractor or supplier) shall insert the substance of paragraphs (a), (b), (c), and (f) of this clause).



(i) Authorized Government representatives of the Contracting Officer shall have access to and the right to examine the sites or areas where work under this contract is being performed in order to determine the adequacy of the Contractor's safety and occupational health measures under this clause.



(j) The contractor shall continually update the safety and health plan when necessary. In particular, the Contractor shall furnish a list of all hazardous operations to be performed, and a list of other major or key operations required or planned in the performance of the contract, even though not deemed hazardous by the Contractor. NASA and the Contractor shall jointly decide which operations are to be considered hazardous, with NASA as the final authority. Before hazardous operations commence, the Contractor shall submit for NASA concurrence - 



(1) Written hazardous operating procedures for all hazardous operations; and/or



(2) Qualification standards for personnel involved in hazardous operations.

(End of Clause)

[bookmark: _Toc185325069][bookmark: _Toc185325501][bookmark: _Toc185325747]H.4	1852.232-77 LIMITATION OF FUNDS (FIXED- PRICE CONTRACT) (MAR 1989)



(a) Of the total price of items 1 through 2, the sum of $[ TBD ] is presently available for payment and allotted to this contract. It is anticipated that from time to time additional funds will be allocated to the contract in accordance with the following schedule, until the total price of said items is allotted:



SCHEDULE FOR ALLOTMENT OF FUNDS

Date			Amounts

[ TBD ]		[ TBD ]



(b) The Contractor agrees to perform or have performed work on the items specified in paragraph (a) of this clause up to the point at which, if this contract is terminated pursuant to the Termination for Convenience of the Government clause of this contract, the total amount payable by the Government (including amounts payable for subcontracts and settlement costs) pursuant to paragraphs (f) and (g) of that clause would, in the exercise of reasonable judgment by the Contractor, approximate the total amount at the time allotted to the contract. The Contractor is not obligated to continue performance of the work beyond that point. The Government is not obligated in any event to pay or reimburse the Contractor more than the amount from time to time allotted to the contract, anything to the contrary in the Termination for Convenience of the Government clause notwithstanding.



(c) (1) It is contemplated that funds presently allotted to this contract will cover the work to be performed until [TBD ].



(2) If funds allotted are considered by the Contractor to be inadequate to cover the work to be performed until that date, or an agreed date substituted for it, the Contractor shall notify the Contracting Officer in writing when within the next 60 days the work will reach a point at which, if the contract is terminated pursuant to the Termination for Convenience of the Government clause of this contract, the total amount payable by the Government (including amounts payable for subcontracts and settlement costs) pursuant to paragraphs (f) and (g) of that clause will approximate 75 percent of the total amount then allotted to the contract.



(3) (i) The notice shall state the estimate when the point referred to in paragraph (c) (2) of this clause will be reached and the estimated amount of additional funds required to continue performance to the date specified in paragraph (c) (1) of this clause, or an agreed date substituted for it.



(ii) The Contractor shall, 60 days in advance of the date specified in paragraph (c) (1) of this clause, or an agreed date substituted for it, advise the Contracting Officer in writing as to the estimated amount of additional funds required for the timely performance of the contract for a further period as may be specified in the contract or otherwise agreed to by the parties.



(4) If, after the notification referred to in paragraph (c) (3) (ii) of this clause, additional funds are not allotted by the date specified in paragraph (c) (1) of this clause, or an agreed date substituted for it, the Contracting Officer shall, upon the  Contractor's written request, terminate this contract on that date or on the date set forth in the request, whichever is later, pursuant to the Termination for Convenience of the Government clause.



(d) When additional funds are allotted from time to time for continued performance of the work under this contract, the parties shall agree on the applicable period of contract performance to be covered by these funds. The provisions of paragraphs (b) and (c) of this clause shall apply to these additional allotted funds and the substituted date pertaining to them, and the contract shall be modified accordingly.



(e) If, solely by reason of the Government's failure to allot additional funds in amounts sufficient for the timely performance of this contract, the Contractor incurs additional costs or is delayed in the performance of the work under this contract, and if additional funds are allotted, an equitable adjustment shall be made in the price or prices (including appropriate target, billing, and ceiling prices where applicable) of the items to be delivered, or in the time of delivery, or both.



(f) The Government may at any time before termination, and, with the consent of the Contractor, after notice of termination, allot additional funds for this contract.



(g) The provisions of this clause with respect to termination shall in no way be deemed to limit the rights of the Government under the default clause of this contract. The provisions of this Limitation of Funds clause are limited to the work on and allotment of funds for the items set forth in paragraph (a) of this clause. This clause shall become inoperative upon the allotment of funds for the total price of said work except for rights and obligations then existing under this clause.



(h) Nothing in this clause shall affect the right of the Government to terminate this contract pursuant to the Termination for Convenience of the Government clause of this contract.



(End of Clause)



[bookmark: _Toc185325070][bookmark: _Toc185325502][bookmark: _Toc185325748]H.5	1852.235-71 KEY PERSONNEL AND FACILITIES (MAR 1989)



(a)  The personnel and/or facilities listed below (or specified in the contract Schedule) are considered essential to the work being performed under this contract.  Before removing, replacing, or diverting any of the listed or specified personnel or facilities, the Contractor shall (1) notify the Contracting Officer reasonably in advance and (2) submit justification (including proposed substitutions) in sufficient detail to permit evaluation of the impact on this contract.



(b)  The Contractor shall make no diversion without the Contracting Officer's written consent; provided, that the Contracting Officer may ratify in writing the proposed change, and that ratification shall constitute the Contracting Officer's consent required by this clause.



(c)  The list of personnel and/or facilities (shown below or as specified in the contract Schedule) may, with the consent of the contracting parties, be amended from time to time during the course of the contract to add or delete personnel and/or facilities.



[Offerors are to list the personnel positions considered essential.]



(End of Clause)



[bookmark: _Toc185325071][bookmark: _Toc185325503][bookmark: _Toc185325749]H.6	1852.242-72 OBSERVANCE OF LEGAL HOLIDAYS. (AUG 1992) (Alt II)



(a) The on-site Government personnel observe the following holidays:



New Year's Day

Martin Luther King, Jr.'s Birthday

President's Day

Memorial Day

Independence Day

Labor Day

Columbus Day

Veterans Day

Thanksgiving Day

Christmas Day



Any other day designated by Federal statute, Executive order, or the President's proclamation.



(b) When any holiday falls on a Saturday, the preceding Friday is observed. When any holiday falls on a Sunday, the following Monday is observed. Observance of such days by Government personnel shall not by itself be cause for an additional period of performance or entitlement of compensation except as set forth within the contract.

(c) When the NASA installation grants administrative leave to its Government employees (e.g., as a result of inclement weather, potentially hazardous conditions, or other special circumstances), Contractor personnel working on-site should also be dismissed. However, the contractor shall provide sufficient on-site personnel to perform round-the-clock requirements of critical work already in process, unless otherwise instructed by the Contracting Officer or authorized representative. 

(d) Whenever administrative leave is granted to Contractor personnel pursuant to paragraph (c) of this clause, it shall be without loss to the Contractor. The cost of salaries and wages to the Contractor for the period of any such excused absence shall be a reimbursable item of cost under this contract for employees in accordance with the Contractor's established accounting policy. 



(End of Clause)



(End of Section)




PART II – CONTRACT CLAUSES



SECTION I -- CONTRACT CLAUSES



I.1	CLAUSES INCORPORATED BY REFERENCE



[bookmark: _Toc185325072][bookmark: _Toc185325504][bookmark: _Toc185325750]The following contract clause(s)/provisions are incorporated by reference, with the same force and effect as if they were given in full text.  Clauses incorporated by reference which require a fill-in by the Government include the text of the affected paragraph(s) only.  This does not limit the clause to the affected paragraph(s).  The Contractor is responsible for understanding and complying with the entire clause.  The full text of the clause is available at the addresses contained in clause 52.252-2, Clauses Incorporated by Reference, of this contract.

(End of Clause)



		CLAUSE NUMBER

		DATE

		TITLE



		52.202-1

		JAN 2012

		DEFINITIONS



		52.203-3

		APR 1984

		GRATUITIES



		52.203-5

		APR 1984

		COVENANT AGAINST CONTINGENT FEES



		52.203-6

		SEP 2006

		RESTRICTIONS ON SUBCONTRACTOR SALES TO THE GOVERNMENT



		52.203-7

		OCT 2010

		ANTI-KICKBACK PROCEDURES



		52.203-8

		JAN 1997

		CANCELLATION, RESCISSION, & RECOVERY OF FUNDS FOR ILLEGAL OR IMPROPER ACTIVITY



		52.203-10

		JAN 1997

		PRICE OR FEE ADJUSTMENT FOR ILLEGAL OR IMPROPER ACTIVITY



		52.203-12

		OCT 2010

		LIMITATION ON PAYMENTS TO INFLUENCE CERTAIN FEDERAL TRANSACTIONS



		52.203-13

		APR 2010

		CONTRACTOR CODE OF BUSINESS ETHICS AND CONDUCT



		52.204-2

		AUG 1996

		SECURITY REQUIREMENTS



		52.204-4

		AUG 2000

		PRINTED OR COPIED DOUBLE-SIDED ON RECYCLED PAPER



		52.204-7

		AUG 2012

		CENTRAL CONTRACTOR REGISTRATION



		52.204-10

		AUG 2012

		REPORTING EXECUTIVE COMPENSATION AND FIRST-TIER SUBCONTRACT AWARDS



		52.209-6

		DEC 2010

		PROTECTING THE GOVERNMENT'S INTEREST WHEN SUBCONTRACTING WITH CONTRACTORS DEBARRED, SUSPENDED, OR PROPOSED FOR DEBARMENT



		52.209-10

		MAY 2012

		PROHIBITION ON CONTRACTING WITH INVERTED DOMESTIC CORPORATIONS



		52.211-15

		APR 2008

		DEFENSE PRIORITY AND ALLOCATION REQUIREMENTS



		52.215-2

		OCT 2010

		AUDIT AND RECORDS – NEGOTIATION



		52.215-8

		OCT 1997

		ORDER OF PRECEDENCE - UNIFORM CONTRACT FORMAT



		52.219-8

		JAN 2011

		UTILIZATION OF SMALL BUSINESS CONCERNS



		52.219-14

		NOV 2011

		LIMITATION ON SUBCONTRACTING



		52.219-28

		APR 2012

		POST-AWARD SMALL BUSINESS PROGRAM REREPRESENTATION



		52.222-1

		FEB 1997

		NOTICE TO THE GOVERNMENT OF LABOR DISPUTES



		52.222-2

		JUL 1990

		PAYMENT FOR OVERTIME PREMIUMS INSERT "$___TBD___" IN PARAGRAPH (A).



		52.222-3

		JUN 2003

		CONVICT LABOR



		52.222-4

		JUL 2005

		CONTRACT WORK HOURS AND SAFETY STANDARDS ACT - OVERTIME COMPENSATION



		52.222-17

		JAN 2013

		NONDISPLACEMENT OF QUALIFIED WORKERS



		52.222-19

		MAR 2012

		CHILD LABOR—COOPERATION WITH AUTHORITIES AND REMEDIES.      



		52.222-20

		DEC 1996

		WALSH-HEALEY PUBLIC CONTRACTS ACT



		52.222-21

		FEB 1999

		PROHIBITION OF SEGREGATED FACILITIES



		52.222-26

		MAR 2007

		EQUAL OPPORTUNITY



		52.222-35

		SEP 2010

		EQUAL OPPORTUNITY FOR VETERANS



		52.222-36

		OCT 2010

		AFFIRMATIVE ACTION FOR WORKERS WITH DISABILITIES



		52.222-37

		SEP 2010

		EMPLOYMENT REPORTS ON VETERANS



		52.222-40

		DEC 2010

		NOTIFICATION OF EMPLOYEE RIGHTS UNDER THE NATIONAL LABOR RELATIONS ACT



		52.222-41

		NOV 2007

		SERVICE CONTRACT ACT OF 1965



		52.222-43

		SEP 2009

		FAIR LABOR STANDARDS ACT & SERVICE CONTRACT ACT - PRICE ADJUSTMENT (MULTIPLE YEAR & OPTION CONTRACTS)



		52.222-50

		FEB 2009

		COMBATING TRAFFICKING IN PERSONS



		52.222-54

		JUL 2012

		EMPLOYMENT ELIGIBILITY VERIFICATION



		52.223-2

		JUL 2012

		AFFIRMATIVE PROCUREMENT OF BIOBASED PRODUCTS UNDER SERVICE AND CONSTRUCTION CONTRACTS.



		52.223-5

		AUG 2003

		POLLUTION PREVENTION AND RIGHT-TO-KNOW INFORMATION



		52.223-6

		MAY 2001

		DRUG-FREE WORKPLACE



		52.223-10

		AUG 2000

		WASTE REDUCTION PROGRAM



		52.223-11

		MAY 2001

		OZONE-DEPLETING SUBSTANCES



		52.223-18

		SEP 2010

		CONTRACTOR POLICY TO BAN TEXT MESSAGING WHILE DRIVING



		52.223-19

		MAY 2011

		COMPLIANCE WITH ENVIRONMENTAL MANAGEMENT SYSTEMS



		52.224-1

		APR 1984

		PRIVACY ACT NOTIFICATION



		52.224-2

		APR 1984

		PRIVACY ACT



		52.225-13

		JUN 2008

		RESTRICTIONS ON CERTAIN FOREIGN PURCHASES



		52.227-1

		DEC 2007

		AUTHORIZATION & CONSENT



		52.227-2

		DEC 2007

		NOTICE & ASSISTANCE REGARDING PATENT & COPYRIGHT INFRINGEMENT



		52.227-14

		DEC 2007

		RIGHTS IN DATA--GENERAL



		52.228-5

		JAN 1997

		INSURANCE - WORK ON A GOVERNMENT INSTALLATION



		52.229-1

		APR 1984

		STATE AND LOCAL TAXES



		52.229-3

		APR 2003

		FEDERAL, STATE, AND LOCAL TAXES



		52.232-1

		APR 1984

		PAYMENTS



		52.232-8

		FEB 2002

		DISCOUNTS FOR PROMPT PAYMENT



		52.232-9

		APR 1984

		LIMITATION ON WITHHOLDING OF PAYMENTS



		52.232-11

		APR 1984

		EXTRAS



		52.232-17

		OCT 2010

		INTEREST



		52.232-18

		APR 1984

		AVAILABILITY OF FUNDS



		52.232-23

		JAN 1986

		ASSIGNMENT OF CLAIMS



		52.232-25

		OCT 2008

		PROMPT PAYMENT



		52.232-33

		OCT 2003

		PAYMENT BY ELECTRONIC FUNDS TRANSFER - CENTRAL CONTRACTOR REGISTRATION



		52.233-1

		JUL 2002 - ALT I DEC 1991

		DISPUTES WITH ALT. I



		52.233-3

		AUG 1996

		PROTEST AFTER AWARD



		52.233-4

		OCT 2004

		APPLICABLE LAW FOR BREACH OF CONTRACT CLAIM



		52.237-2

		APR 1984

		PROTECTION OF GOVERNMENT BUILDINGS, EQUIPMENT, & VEGETATION



		52.237-3

		JAN 1991

		CONTINUITY OF SERVICES



		52.239-1

		AUG 1996

		PRIVACY OR SECURITY SAFEGUARDS



		52.242-13

		JUL 1995

		BANKRUPTCY



		52.243-1

		AUG 1987 & ALT I APR 1984

		CHANGES - FIXED-PRICE WITH ALT. I



		52.244-6

		DEC 2010

		SUBCONTRACTS FOR COMMERCIAL ITEMS



		52.245-1

		APR 2012 & ALT I APR 2012

		GOVERNMENT PROPERTY WITH ALT. I



		52.245-9

		APR 2012

		USE AND CHARGES



		52.246-25

		FEB 1997

		LIMITATION OF LIABILITY – SERVICES



		52.249-2

		APR 2012

		TERMINATION FOR CONVENIENCE OF THE GOVERNMENT (FIXED-PRICE)



		52.249-4

		APR 1984

		TERMINATION FOR CONVENIENCE OF THE GOVERNMENT (SERVICES) (SHORT FORM).



		52.249-8

		APR 1984

		DEFAULT (FIXED-PRICE SUPPLY AND SERVICE)



		52.251-1

		APR 2012

		GOVERNMENT SUPPLY SOURCES



		52.253-1

		JAN 1991

		COMPUTER GENERATED FORMS



		1852.203-70

		JUN 2001

		DISPLAY OF INSPECTOR GENERAL HOTLINE POSTERS



		1852.209-72

		DEC 1988

		COMPOSITION OF THE CONTRACTOR



		1852.219-74

		SEP 1990

		USE OF RURAL AREA SMALL BUSINESSES



		1852.219-76

		JUL 1997

		NASA 8 PERCENT GOAL



		1852.223-74

		MAR 1996

		DRUG-AND ALCOHOL-FREE WORKFORCE



		1852.227-14

		DEC 2012

		RIGHTS IN DATA--GENERAL



		1852.228-75

		OCT 1988

		MINIMUM INSURANCE COVERAGE



		1852.237-70

		DEC 1988

		EMERGENCY EVACUATION PROCEDURES



		1852.237-72

		JUN 2005

		ACCESS TO SENSITIVE INFORMATION



		1852.237-73

		JUN 2005

		RELEASE OF SENSITIVE INFORMATION 



		1852.242-78

		APR 2001

		EMERGENCY MEDICAL SERVICES AND EVACUATION



		1852.243-71

		MAR 1997

		SHARED SAVINGS







[bookmark: _Toc185325073][bookmark: _Toc185325505][bookmark: _Toc185325751]I.2	REPRESENTATIONS, CERTIFICATIONS AND OTHER STATEMENTS OF OFFEROR 



The completed provision 52.204-8, Annual Representations and Certifications, including any amended representation(s) made at paragraph (b) of the provision; and other representations, certifications and other statements contained in Section K completed and submitted as part of the offer dated [Offerors are to Insert date of offer] are hereby incorporated by reference in this resulting contract.



(End of Clause)



I.3	52.203-14 DISPLAY OF HOTLINE POSTER(S) (DEC 2007)



[bookmark: wp1142067][bookmark: wp1142070][bookmark: wp1142071](a) Definition. 

[bookmark: wp1142073]

"United States," as used in this clause, means the 50 States, the District of Columbia, and outlying areas. 

[bookmark: wp1142075]

(b) Display of fraud hotline poster(s). Except as provided in paragraph (c)- 



[bookmark: wp1142077](1) During contract performance in the United States, the Contractor shall prominently display in common work areas within business segments performing work under this contract and at contract work sites-



[bookmark: wp1142079](i) Any agency fraud hotline poster or Department of Homeland Security (DHS) fraud hotline poster identified in paragraph (b)(3) of this clause; and 



[bookmark: wp1142081](ii) Any DHS fraud hotline poster subsequently identified by the Contracting Officer.



[bookmark: wp1142083](2) Additionally, if the Contractor maintains a company website as a method of providing information to employees, the Contractor shall display an electronic version of the poster(s) at the website.



[bookmark: wp1142085](3) Any required posters may be obtained as follows:



http://www.dhs.gov/xoig/about/gc_1163703329805.shtm



[bookmark: wp1142095](c) If the Contractor has implemented a business ethics and conduct awareness program, including a reporting mechanism, such as a hotline poster, then the Contractor need not display any agency fraud hotline posters as required in paragraph (b) of this clause, other than any required DHS posters. 

[bookmark: wp1142097][bookmark: wp1142099](d) Subcontracts. The Contractor shall include the substance of this clause, including this paragraph (d), in all subcontracts that exceed $5,000,000, except when the subcontract- 



[bookmark: wp1142101](1) Is for the acquisition of a commercial item; or 



(2) Is performed entirely outside the United States. 

[bookmark: wp1142104]

(End of Clause)



[bookmark: _Toc185325506][bookmark: wp1137759][bookmark: wp1137760]I.4	52.204-9 Personal Identity Verification of Contractor Personnel (Jan 2011)



(a) The Contractor shall comply with agency personal identity verification procedures identified in the contract that implement Homeland Security Presidential Directive-12 (HSPD-12), Office of Management and Budget (OMB) guidance M-05-24, and Federal Information Processing Standards Publication (FIPS PUB) Number 201.

(b) The Contractor shall account for all forms of Government-provided identification issued to the Contractor employees in connection with performance under this contract. The Contractor shall return such identification to the issuing agency at the earliest of any of the following, unless otherwise determined by the Government;

(1) When no longer needed for contract performance.

(2) Upon completion of the Contractor employee’s employment.

(3) Upon contract completion or termination.

(c) The Contracting Officer may delay final payment under a contract if the Contractor fails to comply with these requirements.

(d) The Contractor shall insert the substance of clause, including this paragraph (d), in all subcontracts when the subcontractor’s employees are required to have routine physical access to a Federally-controlled facility and/or routine access to a Federally-controlled information system. It shall be the responsibility of the prime Contractor to return such identification to the issuing agency in accordance with the terms set forth in paragraph (b) of this section, unless otherwise approved in writing by the Contracting Officer.



(End of Clause)





PIV Card Issuance Procedures in Accordance with 52.204-9 



FIPS 201 Appendix A graphically displays the following procedure for the issuance of a PIV credential.



[image: ]

[bookmark: _Toc228255028][bookmark: _Toc228353293][bookmark: _Toc280008472][bookmark: _Toc280008590][bookmark: _Toc280008679]Figure A-1, FIPS 201, Appendix A



The following steps describe the procedures for the NASA Personal Identity Verification Card Issuance (PCI) of a PIV credential:



[bookmark: _Toc280008473][bookmark: _Toc280008591][bookmark: _Toc280008680]Step 1: The Contractor’s Corporate Security Officer (CSO), Program Manager (PM), or Facility Security Officer (FSO) submits a formal letter that provides a list of contract employees (applicant) names requesting access to the NASA Contracting Officer’s Technical Representative (COTR).  In the case of a foreign national applicant, approval through the NASA Foreign National Management System (NFNMS) must be obtained for the visit or assignment before any processing for a PIV credential can take place.  Further, if the foreign national is not under a contract where a COTR has been officially designated, the foreign national will provide the information directly to their visit/assignment host, and the host sponsor will fulfill the duties of the COTR mentioned herein.  In each case, the letter shall provide notification of the contract or foreign national employee’s (hereafter the “applicant”) full name (first, middle and last), social security number (SSN) or NASA Foreign National Management System Visitor Number if the foreign national does not have a SSN, and date of birth.  If the contract employee has a current satisfactorily completed National Agency Check with Inquiries (NACI) or an equivalent or higher degree of background investigation, the letter shall indicate the type of investigation, the agency completing the investigation, and date the investigation was completed.  Also, the letter must specify the risk/sensitivity level associated with the position in which each applicant will be working (NPR 1600.1, §4.5 is germane) Further, the letter shall also acknowledge that contract employees may be denied access to NASA information or information systems based on an unsatisfactory background investigation/adjudication.   



After reviewing the letter for completeness and concurring with the risk/sensitivity levels, the COTR/host must forward the letter to the Center Chief of Security (CCS).  The CCS shall review the OPM databases (e.g., DCII, PIP, et al.), and take appropriate steps to validate the applicant’s investigation status.  Requirements for a NACI or other investigation shall be initiated only if necessary.



Applicants who do not currently possess the required level of background investigation shall be directed to the e-QIP web site to complete the necessary background investigation forms online.  The CCS shall provide to the COTR/host information and instructions on how to access the e-QIP for each contract or foreign national employee requiring access



Step 2: Upon acceptance of the letter/background information, the applicant will be advised that in order to complete the investigative process, he or she must appear in-person before the authorized PIV registrar and submit two forms of identity source documents in original form.  The identity source documents must come from the list of acceptable documents included in Form I-9, Employment Eligibility Verification, one which must be a Federal[footnoteRef:1] or State issued picture identification.  Fingerprints will be taken at this time.  The applicant must appear no later than the entry on duty date.   [1:  	A non-PIV government identification badge, including the NASA Photo Identification Badge, MAY NOT BE USED for the original issuance of a PIV vetted credential] 




When the applicant appears, the registrar will electronically scan the submitted documents; any document that appears invalid will be rejected by the registrar. The registrar will capture electronically both a facial image and fingerprints of the applicant. The information submitted by the applicant will be used to create or update the applicant identity record in the Identity Management System (IDMS).  



[bookmark: _Toc228255030][bookmark: _Toc280008474][bookmark: _Toc280008592][bookmark: _Toc280008681]Step 3: Upon the applicant’s completion of the investigative document, the CCS reviews the information, and resolves discrepancies with the applicant as necessary.  When the applicant has appeared in person and completed fingerprints, the package is electronically submitted to initiate the NACI.  The CCS includes a request for feedback on the NAC portion of the NACI at the time the request is submitted.



Step 4:	 Prior to authorizing physical access of a contractor employee to a federally-controlled facility or access to a Federal information system, the CCS will ensure that a check has been performed with the National Crime Information Center (NCIC) and Interstate Identification Index.  In the case of a foreign national, a national check of the Bureau of Immigration and Customs Enforcement (BICE) database will be performed for each applicant. If this process yields negative information, the CCS will immediately notify the COTR/host of the determination regarding access made by the CCS



Step 5:	Upon receipt of the completed NAC, the CCS will update IDMS from the NAC portion of the NACI and indicate the result of the suitability determination.  If an unsatisfactory suitability determination is rendered, the COTR will advise the contractor that the employee is being denied physical access to all federally-controlled facilities and Federal information systems.



Based on a favorable NAC and NCIC/III or BICE check, the CCS will authorize the issuance of a PIV federal credential in the Physical Access Control System (PACS) database.  The CCS, based on information provided by the COTR/host, will determine what physical access the applicant should be granted once the PIV issues the credential.



Step 6:	Using the information provided by the applicant during his or her in-person appearance, the PIV card production facility creates and instantiates the approved PIV card for the applicant with an activation date commensurate with the applicant’s start date.



Step 7:	The applicant proceeds to the credential issuance facility to begin processing for receipt of his/her federal credential.

The applicant provides to the credential issuing operator proof of identity with documentation that meets the requirements of FIPS 201 (DHS Employment Eligibility Verification (Form I-9) documents.  These documents must be the same documents submitted for registration. 



The credential issuing operator will verify that the facial image, and optionally reference finger print, matches the enrollment data used to produce the card. Upon verification of identity, the operator will locate the employee’s record in the PACS database, and modify the record to indicate the PIV card has been issued. The applicant will select a PIN for use with his or her new PIV card.  Although root data is inaccessible to the operator, certain fields (hair color, eye color, et al.) may be modified to more accurately record the employee’s information.



The applicant proceeds to a kiosk or other workstation to complete activation of the PIV card using the initial PIN entered at card issuance.





ALTERNATIVE FOR APPLICANTS WHO DO NOT HAVE A COMPLETED AND ADJUDICATED NAC AT THE TIME OF ENTRANCE ON DUTY (EOD)



Steps 1 through 4 shall be accomplished for all applicants in accordance with the process described above.  If the applicant is unable to appear in person until the time of entry on duty, or does not, for any other reason, have a completed and adjudicated NAC portion of the NACI at the time of entrance on duty, the following interim procedures shall apply.



1. If the documents required to submit the NACI have not been completed prior to EOD, the applicant will be instructed to complete all remaining requirements for submission of the investigation request.  This includes presentation of I-9 documents and completion of fingerprints, if not already accomplished.  If the applicant fails to complete these activities as prescribed in NPR 1600.1 (Chapters 3 & 4), it may be considered as failure to meet the conditions required for physical access to a federally-controlled facility or access to a Federal information system, and result in denial of such access.



2. Based on favorable results of the NCIC, the applicant shall be issued a temporary NASA identification card for a period not-to-exceed six months.  If at the end of the six-month period the NAC results have not been returned, the agency will at that time make a determination if an additional extension will be granted for the temporary identification card.



3. Upon return of the completed NAC, the process will continue from Step 5.



(End of Clause)



I.5  52.209-9 – Updates of Publicly Available Information Regarding Responsibility Matters (Feb 2012)



(a) The Contractor shall update the information in the Federal Awardee Performance and Integrity Information System (FAPIIS) on a semi-annual basis, throughout the life of the contract, by posting the required information in the Central Contractor Registration database via https://www.acquisition.gov .

(b) As required by section 3010 of the Supplemental Appropriations Act, 2010 (Pub. L. 111-212), all information posted in FAPIIS on or after April 15, 2011, except past performance reviews, will be publicly available. FAPIIS consist of two segments—

(1) The non-public segment, into which Government officials and the Contractor post information, which can only be viewed by—

(i) Government personnel and authorized users performing business on behalf of the Government; or

(ii) The Contractor, when viewing data on itself; and

(2) The publicly-available segment, to which all data in the non-public segment of FAPIIS is automatically transferred after a waiting period of 14 calendar days, except for--

(i) Past performance reviews required by subpart 42.15;

(ii) Information that was entered prior to April 15, 2011; or

(iii) Information that is withdrawn during the 14-calendar-day waiting period by the Government official who posted it in accordance with paragraph (c)(1) of this clause.

(c) The Contractor will receive notification when the Government posts new information to the Contractor’s record.

(1) If the Contractor asserts in writing within 7 calendar days, to the Government official who posted the information, that some of the information posted to the non-public segment of FAPIIS is covered by a disclosure exemption under the Freedom of Information Act, the Government official who posted the information must within 7 calendar days remove the posting from FAPIIS and resolve the issue in accordance with agency Freedom of Information procedures, prior to reposting the releasable information. The contractor must cite 52.209-9 and request removal within 7 calendar days of the posting to FAPIIS.

(2) The Contractor will also have an opportunity to post comments regarding information that has been posted by the Government. The comments will be retained as long as the associated information is retained, i.e., for a total period of 6 years. Contractor comments will remain a part of the record unless the Contractor revises them.

(3) As required by section 3010 of Pub. L. 111-212, all information posted in FAPIIS on or after April 15, 2011, except past performance reviews, will be publicly available.

(d) Public requests for system information posted prior to April 15, 2011, will be handled under Freedom of Information Act procedures, including, where appropriate, procedures promulgated under E.O. 12600.

(End of Clause)





[bookmark: _Toc185325507]I.6	52.216-18 ORDERING (OCT 1995)

[bookmark: wp1115032]

[bookmark: wp1115034](a) Any supplies and services to be furnished under this contract shall be ordered by issuance of delivery orders or task orders by the individuals or activities designated in the Schedule. Such orders may be issued from contract award through contract completion. 



[bookmark: wp1115035](b) All delivery orders or task orders are subject to the terms and conditions of this contract. In the event of conflict between a delivery order or task order and this contract, the contract shall control. 



[bookmark: wp1115036](c) If mailed, a delivery order or task order is considered "issued" when the Government deposits the order in the mail. Orders may be issued orally, by facsimile, or by electronic commerce methods only if authorized in the Schedule. 



[bookmark: wp1115037](End of Clause)



[bookmark: _Toc185325508]I.7	52.216-19 ORDER LIMITATIONS (OCT 1995)

[bookmark: wp1115039][bookmark: wp1115041]

(a) Minimum order. When the Government requires supplies or services covered by this contract in an amount of less than $2,000, the Government is not obligated to purchase, nor is the Contractor obligated to furnish, those supplies or services under the contract. 

[bookmark: wp1115042]

(b) Maximum order. The Contractor is not obligated to honor- 

[bookmark: wp1115043]

(1) Any order for a single item in excess of $50,000; 



[bookmark: wp1115044](2) Any order for a combination of items in excess of $50,000; or 



[bookmark: wp1115045](3) A series of orders from the same ordering office within 90 calendar days that together call for quantities exceeding the limitation in paragraph (b)(1) or (2) of this section.



[bookmark: wp1115046][bookmark: 52_216.html#wp1115057](c) If this is a requirements contract (i.e., includes the Requirements clause at subsection 52.216-21 of the Federal Acquisition Regulation (FAR)), the Government is not required to order a part of any one requirement from the Contractor if that requirement exceeds the maximum-order limitations in paragraph (b) of this section. 

[bookmark: wp1115047](d) Notwithstanding paragraphs (b) and (c) of this section, the Contractor shall honor any order exceeding the maximum order limitations in paragraph (b), unless that order (or orders) is returned to the ordering office within 3 working days after issuance, with written notice stating the Contractor's intent not to ship the item (or items) called for and the reasons. Upon receiving this notice, the Government may acquire the supplies or services from another source. 



[bookmark: wp1115048](End of Clause)



[bookmark: _Toc185325509]I.8	52.216-22 INDEFINITE QUANTITY (OCT 1995)

[bookmark: wp1115077][bookmark: wp1115079]

(a) This is an indefinite-quantity contract for the supplies or services specified, and effective for the period stated, in the Schedule. The quantities of supplies and services specified in the Schedule are estimates only and are not purchased by this contract. 

[bookmark: wp1115080]

(b) Delivery or performance shall be made only as authorized by orders issued in accordance with the Ordering clause. The Contractor shall furnish to the Government, when and if ordered, the supplies or services specified in the Schedule up to and including the quantity designated in the Schedule as the "maximum." The Government shall order at least the quantity of supplies or services designated in the Schedule as the "minimum." 



[bookmark: wp1115081](c) Except for any limitations on quantities in the Order Limitations clause or in the Schedule, there is no limit on the number of orders that may be issued. The Government may issue orders requiring delivery to multiple destinations or performance at multiple locations. 

[bookmark: wp1115082]

(d) Any order issued during the effective period of this contract and not completed within that period shall be completed by the Contractor within the time specified in the order. The contract shall govern the Contractor's and Government's rights and obligations with respect to that order to the same extent as if the order were completed during the contract's effective period; provided, that the Contractor shall not be required to make any deliveries under this contract after the completion date of the contract. 

[bookmark: wp1115083]

(End of Clause)



[bookmark: _Toc185325510]I.8	 52.217-8 OPTION TO EXTEND SERVICES (NOV 1999) 



The Government may require continued performance of any services within the limits and at the rates specified in the contract. These rates may be adjusted only as a result of revisions to prevailing labor rates provided by the Secretary of Labor. The option provision may be exercised more than once, but the total extension of performance hereunder shall not exceed 6 months. The Contracting Officer may exercise the option by written notice to the Contractor within 14 days before the contract expires.



(End of Clause)





[bookmark: _Toc185325074][bookmark: _Toc185325511][bookmark: _Toc185325752]I.9	52.217-9 OPTION TO EXTEND THE TERM OF THE CONTRACT (MAR 2000) 



(a) The Government may extend the term of this contract by written notice to the Contractor within 30 days; provided that the Government gives the Contractor a preliminary written notice of its intent to extend at least 30days before the contract expires. The preliminary notice does not commit the Government to an extension.



(b) If the Government exercises this option, the extended contract shall be considered to include this option clause.



(c) The total duration of this contract, including the exercise of any options under this clause, shall not exceed 5 years.



(End of Clause)



I. 10   52.219-17 Section 8(a) Award (DEC 1996)

[bookmark: wp1136197][bookmark: wp1136199]

(a) By execution of a contract, the Small Business Administration (SBA) agrees to the following: 

[bookmark: wp1136200]

(1) To furnish the supplies or services set forth in the contract according to the specifications and the terms and conditions by subcontracting with the Offeror who has been determined an eligible concern pursuant to the provisions of section 8(a) of the Small Business Act, as amended (15 U.S.C. 637(a)). 

[bookmark: wp1136201]

(2) Except for novation agreements and advance payments, delegates to the NASA DFRC the responsibility for administering the contract with complete authority to take any action on behalf of the Government under the terms and conditions of the contract; provided, however that the contracting agency shall give advance notice to the SBA before it issues a final notice terminating the right of the subcontractor to proceed with further performance, either in whole or in part, under the contract. 

[bookmark: wp1136202]

(3) That payments to be made under the contract will be made directly to the subcontractor by the contracting activity. 

[bookmark: wp1136203]

(4) To notify the NASA DFRC Contracting Officer immediately upon notification by the subcontractor that the owner or owners upon whom 8(a) eligibility was based plan to relinquish ownership or control of the concern. 

[bookmark: wp1136204]

(5) That the subcontractor awarded a subcontract hereunder shall have the right of appeal from decisions of the cognizant Contracting Officer under the “Disputes” clause of the subcontract. 

[bookmark: wp1136205]

(b) The offeror/subcontractor agrees and acknowledges that it will, for and on behalf of the SBA, fulfill and perform all of the requirements of the contract. 

[bookmark: wp1136206]

(c) The offeror/subcontractor agrees that it will not subcontract the performance of any of the requirements of this subcontract to any lower tier subcontractor without the prior written approval of the SBA and the cognizant Contracting Officer of the NASA DFRC. 



[bookmark: wp1136207](End of Clause)



I. 11  52.219-18   Notification of Competition Limited to Eligible 8(a) Concerns. (JUN 2003) 

a) Offers are solicited only from small business concerns expressly certified by the Small Business Administration (SBA) for participation in the SBA’s 8(a) Program and which meet the following criteria at the time of submission of offer --

(1) The Offeror is in conformance with the 8(a) support limitation set forth in its approved business plan; and

(2) The Offeror is in conformance with the Business Activity Targets set forth in its approved business plan or any remedial action directed by the SBA.

(b) By submission of its offer, the Offeror represents that it meets all of the criteria set forth in paragraph (a) of this clause.

(c) Any award resulting from this solicitation will be made to the Small Business Administration, which will subcontract performance to the successful 8(a) offeror selected through the evaluation criteria set forth in this solicitation.

(d)

(1) Agreement. A small business concern submitting an offer in its own name shall furnish, in performing the contract, only end items manufactured or produced by small business concerns in the United States or its outlying areas. If this procurement is processed under simplified acquisition procedures and the total amount of this contract does not exceed $25,000, a small business concern may furnish the product of any domestic firm. This paragraph does not apply in connection with construction or service contracts.

(2) The ____________ [insert name of SBA’s contractor] will notify the NASA DFRC Contracting Officer in writing immediately upon entering an agreement (either oral or written) to transfer all or part of its stock or other ownership interest to any other party.

(End of Clause)



[bookmark: _Toc185325075][bookmark: _Toc185325512][bookmark: _Toc185325753]I.12	52.222-42 STATEMENT OF EQUIVALENT RATES FOR FEDERAL HIRES (MAY 1989) 



In compliance with the Service Contract Act of 1965, as amended, and the regulations of the Secretary of Labor (29 CFR Part 4), this clause identifies the classes of service employees expected to be employed under the contract and states the wages and fringe benefits payable to each if they were employed by the contracting agency subject to the provisions of 5 U.S.C. 5341 or 5332.



This Statement is for Information Only.  It is not a Wage Determination:



Labor Category			Federal Wage Equivalent		Hourly Rate



		Janitor

		WG-2

		$13.71



		Carpenter Maintenance

		WG-9

		$25.34



		Electrician Maintenance

		WG-10

		$26.91



		Fire Alarm System Mechanic

		WG-10

		$26.91



		General Maintenance Worker

		WG-8

		$23.81



		HVAC Mechanic (Research Facility)

		WG-11

		$28.47



		Laborer

		WG-2

		$13.71



		Laborer, Grounds Maintenance

		WG-3

		15.42



		Painter, Maintenance

		WG-9

		$25.34









Fringe Benefits Full Time Employees:



1. Holidays – Receives 10 paid holidays per year (New Year’s Day, Martin Luther King’s Birthday, Washington’s Birthday, Memorial Day, Independence Day, Labor Day, Columbus Day, Veteran’s Day, Thanksgiving Day, and Christmas Day.





2. Annual Leave – Receives 13 days paid leave for up to 3 years of service; 20 days for 3-15 years of service; and 26 days for 15 years and over of service.



3. Sick Leave – Receives 13 days paid leave per year.



4.   Health Insurance - For most employees, the Government contribution equals the lesser of 

a)      72 percent of the overall weighted average; or 

b)      75 percent of the total premium for the plan you select. 



5. Group Life Insurance – The Government pays one-third of the premium cost for Basic Life.    



6. Retirement – The Government provides three retirement plans identified as the Civil Service Retirement System (CSRS), Federal Employees Retirement System (FERS), and the CSRS Offset.



CSRS - The government contributes 7% of the employee’s base pay for retirement and 1.45% towards Medicare.  CSRS employees may increase their earned annuity by contributing up to 10 percent of the basic pay for their creditable service to a voluntary contribution account.   Employees may also contribute a portion of pay to the Thrift Savings Plan (TSP).  There is no Government contribution, but the employee contributions are tax-deferred. 



FERS - The government contributes 11.9% for the basic annuity. There are three other employer costs for employees under FERS: Social Security taxes equal to 6.2% of pay up to the maximum taxable amount; agencies automatically contribute an amount equal to 1% of employee pay to the TSP; agencies make matching contributions to the TSP equal to up to 4% of pay and 1.45% for Medicare.



CSRS Offset – The government contributes 7% of the employee’s base pay for retirement; 6.2% up to the maximum taxable amount and 1.45% towards Medicare.



Fringe Benefits Part Time Employees:



1. Holidays – If a holiday falls on a day the employee normally works, the employee is paid for the number of hours he or she was scheduled to work, not to exceed 8 hours, except for an employee on a compressed work schedule. A part-time employee is not entitled to a holiday, which falls on a day the employee is not normally scheduled to work.  Holidays are:  New Year’s Day, Martin Luther King’s Birthday, Washington’s Birthday, Memorial Day, Independence Day, Labor Day, Columbus Day, Veteran’s Day, Thanksgiving Day, and Christmas Day.



2. Annual Leave – Employees earn annual leave on a prorated basis depending on the number of hours worked per pay period. An employee with less than 3 years of service earns 1 hour of annual leave for each 20 hours worked; with 3 but less than 15 years of service, the employee earns 1 hour for each 13 hours worked; and with 15 or more years of service earns 1 hour for each 10 hours worked.



3. Sick Leave – Employees earn sick leave on a prorated basis depending on the number of hours worked per pay period. Receive 1 hour of sick leave for each 20 hours worked. Part-time employees are also eligible for other kinds of leave and are covered by the rules governing the Family and Medical Leave Act of 1993 and the Federal Employees Family-Friendly Leave Act.



4. Health Insurance - Part-time employees who participate in the Federal Employees Health Benefits Program receive the same coverage as full-time employees but pay a greater percentage of the premium because the Government's share is prorated based on the number of hours the employee is scheduled to work each week. For example, an employee on a 20-hour-per-week schedule receives one-half the Government contribution towards the premium.



5. Group Life Insurance – A part-time employee is eligible to participate in the Federal Employees Group Life Insurance Program. The amount of insurance for which an employee is eligible is based on the part-time employee's annual salary applicable to his or her tour of duty.



Retirement – Retirement annuities are based on an employee=s length of service and the highest annual base pay received for any three consecutive years. Each year of part-time service counts as one full year toward the length of service requirement. However, the annuity calculation for periods of part-time service after April 6, 1986, is prorated to reflect the difference between full-time and part-time service. Employees who are considering a change to a part-time work schedule should obtain an estimate of their retirement benefits from their agency's benefits office.

(End of Clause)



I.13 	52.232-99 Providing Accelerated Payment to Small Business Subcontractors (August 2012) (DEVIATION)



This clause implements the temporary policy provided by OMB Policy Memorandum M-12-16, Providing Prompt Payment to Small Business Subcontractors, dated July 11, 2012.



(a) Upon receipt of accelerated payments from the Government, the contractor is required to make accelerated payments to small business subcontractors to the maximum extent practicable after receipt of a proper invoice and all proper documentation from the small business subcontractor.



(b) Include the substance of this clause, including this paragraph (b), in all subcontracts with small business concerns.



(c) The acceleration of payments under this clause does not provide any new rights under the Prompt Payment Act.

(End of Clause)



I.14   52.245-2 -- Government Property Installation Operation Services (APR 2012)



(a) This Government Property listed in paragraph (e) of this clause is furnished to the Contractor in an “as-is, where is” condition. The Government makes no warranty regarding the suitability for use of the Government property specified in this contract. The Contractor shall be afforded the opportunity to inspect the Government property as specified in the solicitation.



(b) The Government bears no responsibility for repair or replacement of any lost Government property. If any or all of the Government property is lost or becomes no longer usable, the Contractor shall be responsible for replacement of the property at Contractor expense. The Contractor shall have title to all replacement property and shall continue to be responsible for contract performance.



(c) Unless the Contracting Officer determines otherwise, the Government abandons all rights and title to unserviceable and scrap property resulting from contract performance. Upon notification to the Contracting Officer, the Contractor shall remove such property from the Government premises and dispose of it at Contractor expense.



(d) Except as provided in this clause, Government property furnished under this contract 



(e) Government property provided under this clause: “The Government property provided under this clause is identified in section JC05-2 of this contract.”



(End of Clause)



[bookmark: _Toc185325076][bookmark: _Toc185325513][bookmark: _Toc185325754]I.15	52.252-2 CLAUSES INCORPORATED BY REFERENCE (FEB 1998) 



This contract incorporates one or more clauses by reference, with the same force and effect as if they were given in full text. Upon request, the Contracting Officer will make their full text available. Also, the full text of a clause may be accessed electronically at this address: https://www.acquisition.gov/far/



I. 16  52.252-6 Authorized Deviations in Clauses (APR 1984)



(a) The use in this solicitation or contract of any Federal Acquisition Regulation (48 CFR Chapter 1) clause with an authorized deviation is indicated by the addition of “(DEVIATION)” after the date of the clause.

(b) The use in this solicitation or contract of any OMB Policy Memorandum M-12-16 clause with an authorized deviation is indicated by the addition of “(DEVIATION)” after the name of the regulation.

(End of Clause)

[bookmark: _Toc185325077][bookmark: _Toc185325514][bookmark: _Toc185325755]I.17	1852.204-75 SECURITY CLASSIFICATION REQUIREMENTS (SEPTEMBER 1989) 

[bookmark: mfs]Performance under this contract will involve access to and/or generation of classified information, work in a security area, or both, up to the level of Secret. See Federal Acquisition Regulation clause 52.204-2 in this contract and DD Form 254, Contract Security Classification Specification, Attachment 7. 

(End of clause)

[bookmark: _Toc185325078][bookmark: _Toc185325515][bookmark: _Toc185325756]I.18	1852.204-76 SECURITY REQUIREMENTS FOR UNCLASSIFIED INFORMATION TECHNOLOGY RESOURCES (JAN 2011) 



(a) The contractor shall protect the confidentiality, integrity, and availability of NASA Electronic Information and IT resources and protect NASA Electronic Information from unauthorized disclosure.



(b) This clause is applicable to all NASA contractors and sub-contractors that process, manage, access, or store unclassified electronic information, to include Sensitive But Unclassified (SBU) information, for NASA in support of NASA's missions, programs, projects and/or institutional requirements. Applicable requirements, regulations, policies, and guidelines are identified in the Applicable Documents List (ADL) provided as an attachment to the contract.  The documents listed in the ADL can be found at: http://www.nasa.gov/offices/ocio/itsecurity/index.html. For policy information considered sensitive, the documents will be identified as such in the ADL and made available through the Contracting Officer.



(c) Definitions.



(1) IT resources means any hardware or software or interconnected system or subsystem of equipment, that is used to process, manage, access, or store electronic information.



(2) NASA Electronic Information is any data (as defined in the Rights in Data clause of this contract) or information (including information incidental to contract administration, such as financial, administrative, cost or pricing, or management information) that is processed, managed, accessed or stored on an IT system(s) in the performance of a NASA contract.



(3) IT Security Management Plan--This plan shall describe the processes and procedures that will be followed to ensure appropriate security of IT resources that are developed, processed, or used under this contract. Unlike the IT security plan, which addresses the IT system, the IT Security Management Plan addresses how the contractor will manage personnel and processes associated with IT Security on the instant contract.



(4) IT Security Plan--this is a FISMA requirement; see the ADL for applicable requirements. The IT Security Plan is specific to the IT System and not the contract. Within 30 days after award, the contractor shall develop and deliver an IT Security Management Plan to the Contracting Officer; the approval authority will be included in the ADL. All contractor personnel requiring physical or logical access to NASA IT resources must complete NASA's annual IT Security Awareness training. Refer to the IT Training policy located in the IT Security Web site at https://itsecurity.nasa.gov/policies/index.html.



(d) The contractor shall afford Government access to the Contractor's and subcontractors' facilities, installations, operations, documentation, databases, and personnel used in performance of the contract. Access shall be provided to the extent required to  carry out a program of IT inspection (to include vulnerability testing), investigation and audit to safeguard against threats and hazards to the integrity, availability, and confidentiality of NASA Electronic Information or to the function of IT systems operated on behalf of NASA, and to preserve evidence of computer crime.



(e) At the completion of the contract, the contractor shall return all NASA information and IT resources provided to the contractor during the performance of the contract in accordance with retention documentation available in the ADL. The contractor shall provide a listing of all NASA Electronic information and IT resources generated in performance of the contract. At that time, the contractor shall request disposition instructions from the Contracting Officer. The Contracting Officer will provide disposition instructions within 30 calendar days of the contractor's request. Parts of the clause and referenced ADL may be waived by the contracting officer, if the contractor's ongoing IT security program meets or exceeds the requirements of NASA Procedural Requirements (NPR) 2810.1 in effect at time of award. The current version of NPR 2810.1 is referenced in the ADL. The contractor shall submit a written waiver request to the Contracting Officer within 30 days of award. The waiver request will be reviewed by the Center IT Security Manager. If approved, the Contractor Officer will notify the contractor, by contract modification, which parts of the clause or provisions of the ADL are waived.



(f) The contractor shall insert this clause, including this paragraph in all subcontracts that process, manage, access or store NASA Electronic Information in support of the mission of the Agency.

(End of Clause)



[bookmark: _Toc185325079][bookmark: _Toc185325516][bookmark: _Toc185325757]I.19	1852.215-84 OMBUDSMAN (OCT 2003) 



(a) An ombudsman has been appointed to hear and facilitate the resolution of concerns from offerors, potential offerors, and contractors during the pre-award and post-award phases of this acquisition. When requested, the ombudsman will maintain strict confidentiality as to the source of the concern. The existence of the ombudsman is not to diminish the authority of the contracting officer, the Source Evaluation Board, or the selection official. Further, the ombudsman does not participate in the evaluation of proposals, the source selection process, or the adjudication of formal contract disputes. Therefore, before consulting with an ombudsman, interested parties must first address their concerns, issues, disagreements, and/or recommendations to the contracting officer for resolution.



(b) If resolution cannot be made by the contracting officer, interested parties may contact the installation ombudsman as follows:



Mr. Patrick C. Stoliker

NASA/DFRC

P.O. Box 273, M/S D-2004

Edwards, California 93521-0273

661-276-2706

patrick.c.stoliker@nasa.gov



Concerns, issues, disagreements, and recommendations, which cannot be resolved at the installation may be referred to the NASA ombudsman, at the following:



Mr. Ron Poussard

NASA Office of Procurement

Director of the Contract Management Division

NASA HQ, Mail Code LP-011

300E Street, SW

Washington, DC 20546-0001

202-358-0445

Agency-procurementombudsman@nasa.gov



Please do not contact the ombudsman to request copies of the solicitation, verify offer due date, or clarify technical requirements. Such inquiries shall be directed to the Contracting Officer or as specified elsewhere in this document.



(End of Clause)



(End of Section)


SECTION J



[bookmark: _Toc185325080][bookmark: _Toc185325517][bookmark: _Toc185325758]LIST OF DOCUMENTS, EXHIBITS, AND OTHER ATTACHMENTS





[bookmark: _Toc185325081][bookmark: _Toc185325518][bookmark: _Toc185325759]J. 1 DPSC LIST OF ATTACHMENTS 



The following documents are attached hereto and made a part of this contract: 

		

ATTACHMENTS



Attachment 1 Facilities Operations & Maintenance PWS

Attachment 2 Client Authorization Letter



		Attachment 3 Past Performance Questionnaire (Will be deleted prior to award)



		Attachment 4 Wage Determination 2005-2043 Revision 15, Dated 06/13/2012 



		Attachment 5 Wage Determination 2005-2047, Revision 13, Dated 06/13/2012



		Attachment 6 Wage Determination 1986-0879, Revision 13, Dated 01/23/2008

Attachment 7 Department of Defense Contract Security Classification Specification (DD254)



		

		Attachment Name

		Will Be deleted Prior to Award



		J-C01 Dryden Facilities

		 



		J-C02 Asset Maintenance Requirements

		 



		J-C02 Addendum Preface

		 



		J-C03 Pricing Template

		X 



		J-C04 Acronyms & Definitions

		X



		J-C05-1 Government Furnished Facilities 

		 



		J-C05-2 Government Furnished Equipment

		 



		J-C06 Performance & Deduction Metrics 

		 



		J-C07 Data Requirements Documents

		 



		J-C08 Trouble Call & Service Request Historical Data

		X



		J-C09 NPR 8715_003C Appendix E Safety & Health Plan Sample 

		X



		J-C10 NASA Reliability Centered Maintenance Guide for Facilities

		X



		J-C11 Environmental Management (DCP-S-102)

		X



		J-C12 Equipment Capacity Data

		X



		J-C13 HVAC System Performance Measurement Sheet

		 



		J-C14 Utility Outages (DOP-F-604)

		X



		J-C15-1 Cooling Tower Systems Chemical Treatment Requirements 

		 



		J-C15-2 Compressed Air Systems

		X



		J-C15-3 Natural Gas System

		X



		J-C15-4 Energy Management Control System

		X



		J-C16 Electrical Systems

		X



		J-C17-1 Fire Safety Systems

		X



		J-C17-2 Portable Fire Extinguisher Locations

		X



		J-C18 Wastewater Facilities and System

		X



		J-C19 Potable Water System

		X



		J-C20 Storm Drainage System & Signage

		X



		J-C21 Elevators

		X



		J-C22 Built-In Cranes

		X



		J-C23-1 Grounds Maintenance Inventory 

		 



		J-C23-2 Grounds Maintenance Map 

		 



		J-C24 Janitorial Frequencies 

		 



		J-C25 New Asset Replacement Equipment Data Collection Form 

		 



		J-C26 RESERVED

		 



		J-C27 Contractor Monthly Accident Report 

		X



		J-C28 Roof Condition Inspection (RCI) Form 

		 



		J-C29 Fuel Tanks 

		 



		J-C30 Pressure Vessel Technical Standard 8719_17A

		X



		J-C31 Blood Borne Pathogens (DCP-X-027

		X



		J-C35 Above Ground Storage Tanks and Fuel Dispensing Facilities (DCP-S-044)

		X



		J-C36 Above Ground Storage Tanks Berm Storm water Drainage Log 

		 



		J-C37 Bulk Above Ground Storage Tank Checklist

		 



		J-C38 Ancillary Above Ground Storage Tank Inspection Checklist

		 



		J-C39 Reserved 

		 



		J-C40 Core/Non-Core Buildings Map 

		 



		J-C41 Shop Safety DCP-S-060

		X



		J-C42 Fire Safety_DCP-S-061

		X



		J-C43 Lockout Tagout Program_DCP-S-062

		X



		J-C44 Electrical Safety_DCP-S-063

		X



		J-C45 Lifting Operations Devices and Equipment_DCP-S-064

		X



		J-C46 Pressure Vessels and Pressurized Systems Safety_DCP-S-065

		X



		J-C47 Communication of Chemical Hazards_DCP-S-066

		X



		J-C48 Confined Space Safety_DCP-S-067

		X



		J-C49 GFCI Inventory

		 



		J-C50 NASA Environmental Management (NPD 8500_1B)

		X



		J-C51 Energy Efficiency and Water Conservation (NPR 8570_1)

		X



		J-C52 Dryden Energy Policy (DPD-8570_1-001)

		X



		[bookmark: RANGE!A58]J-C53 Hangar Door Certification Form

		 



		[bookmark: RANGE!A59]J-C54 Backflow Valve Annual Certification Form

		 



		[bookmark: RANGE!A60]J-C55 Fire Suppression Systems Certification Form

		 



		[bookmark: RANGE!A61]J-C56 Elevator Annual Certification Form

		 



		[bookmark: RANGE!A62]J-C57 Crane Annual Certification Form

		 



		[bookmark: RANGE!A63]J-C58 Communication Vaults

		X



		[bookmark: RANGE!A64]J-C59 Electrical Vaults

		X



		[bookmark: RANGE!A65]J-C58/59 Utility Vault Locations Listing

		X



		[bookmark: RANGE!A66]J-C60 DFRC Primary Electrical Distribution Single Line Diagram

		X



		J-C61 Roof Information

		X



		J-C62 Standard for Lifting Devices and Equipment NASA-STD-8719.9

		X



		J-C63 Safety Standard for Fire Protection NASA-STD-8719.11

		X



		J-C64 Respiratory Safety DCP-S-009 Chapter 16

		X



		J-C65 Hearing Conservation DCP-S-009 CHP. 18

		X



		J-C66 Mishap and Close Call Investigation and Reporting DCP-S-047

		X



		J-C67 Emergency Preparedness and Response DCP-S-054

		X



		J-C68 Safety, Health, & Environmental Baseline Document Review Process DCP-S-059

		X



		J-C69 Heat Stress Measurement, Notification, and Response Procedure DCP-S-071

		X



		J-C70 Ergonomics DCP-S-076

		X















(End of Clause)




[bookmark: _Toc185325082][bookmark: _Toc185325519][bookmark: _Toc185325760]SECTION K



[bookmark: _Toc185325083][bookmark: _Toc185325520][bookmark: _Toc185325761]REPRESENTATIONS, CERTIFICATIONS, AND OTHER STATEMENTS OF OFFERORS





K.1 Clauses Incorporated by Reference



Reference clause Error! Reference source not found., 52.252-2, Clauses Incorporated by Reference. The contract clauses incorporated by reference are as follows:



(a) Federal Acquisition Regulation (FAR) [48 CFR Chapter 1] Provisions:



		CLAUSE NUMBER

		DATE

		TITLE



		52.203-11

		Sep 2007

		Certification and Disclosure Regarding Payments to Influence Certain Federal Transactions



		52.222-38

		Sep 2010

		Compliance with Veterans’ Employment Reporting Requirements







[bookmark: _Toc185325084][bookmark: _Toc185325521][bookmark: _Toc185325762]K.2	52.203-2 CERTIFICATE OF INDEPENDENT PRICE DETERMINATION (APR 1985) 



(a) The Offeror certifies that -



(1) The prices in this offer have been arrived at independently, without, for the purpose of restricting competition, any consultation, communication, or agreement with any other Offeror or competitor relating to -



(i) Those prices;



(ii) The intention to submit an offer;, or



(iii) The methods or factors used to calculate the prices offered.



(2) The prices in this offer have not been and will not be knowingly disclosed by the Offeror, directly or indirectly, to any other Offeror or competitor before bid opening (in the case of a sealed bid solicitation) or contract award (in the case of a negotiated solicitation) unless otherwise required by law; and



(3) No attempt has been made or will be made by the Offeror to induce any other concern to submit or not to submit an offer for the purpose of restricting competition.



(b) Each signature on the offer is considered to be a certification by the signatory that the signatory -



(1) Is the person in the Offeror's organization responsible for determining the prices being offered in this bid or proposal, and that the signatory has not participated and will not participate in any action contrary to paragraphs (a)(1) through (a)(3) of this provision; or



(2)(i) Has been authorized, in writing, to act as agent for the following principals in certifying that those principals have not participated, and will not participate in any action contrary to paragraphs (a)(1) through (a)(3) of this provision [insert full name of person(s) in the Offeror's organization responsible for determining the prices offered in this bid or proposal, and the title of his or her position in the Offeror's organization];



(ii) As an authorized agent, does certify that the principals named in subdivision (b)(2)(i) of this provision have not participated, and will not participate, in any action contrary to paragraphs (a)(1) through (a)(3) of this provision; and



(iii) As an agent, has not personally participated, and will not participate, in any action contrary to subparagraphs (a)(1) through (a)(3) of this provision.



(c) If the Offeror deletes or modifies subparagraph (a)(2) of this provision, the Offeror must furnish with its offer a signed statement setting forth in detail the circumstances of the disclosure.



(End of Provision)



[bookmark: _Toc185325085][bookmark: _Toc185325522][bookmark: _Toc185325763]K.3 	52.204-8 Annual Representations and Certifications (Dec 2012)



(a)

(1) The North American Industry classification System (NAICS) code for this acquisition is 561210.

(2) The small business size standard is $35.5M.

(3) The small business size standard for a concern which submits an offer in its own name, other than on a construction or service contract, but which proposes to furnish a product which it did not itself manufacture, is 500 employees.

(b)

(1) If the clause at 52.204-7, Central Contractor Registration, is included in this solicitation, paragraph (d) of this provision applies.

(2) If the clause at 52.204-7 is not included in this solicitation, and the offeror is currently registered in CCR, and has completed the ORCA electronically, the offeror may choose to use paragraph (d) of this provision instead of completing the corresponding individual representations and certification in the solicitation. The offeror shall indicate which option applies by checking one of the following boxes:

[_] (i) Paragraph (d) applies.

[_] (ii) Paragraph (d) does not apply and the offeror has completed the individual representations and certifications in the solicitation.

(c) 

(1) The following representations or certifications in ORCA are applicable to this solicitation as indicated:



(i) 52.203-2, Certificate of Independent Price Determination. This provision applies to solicitations when a firm-fixed-price contract or fixed-price contract with economic price adjustment is contemplated, unless—

(A) The acquisition is to be made under the simplified acquisition procedures in Part 13;

(B) The solicitation is a request for technical proposals under two-step sealed bidding procedures; or

(C) The solicitation is for utility services for which rates are set by law or regulation.

(ii) 52.203-11, Certification and Disclosure Regarding Payments to Influence Certain Federal Transactions. This provision applies to solicitations expected to exceed $150,000.

(iii) 52.204-3, Taxpayer Identification. This provision applies to solicitations that do not include the clause at 52.204-7, Central Contractor Registration.

(iv) 52.204-5, Women-Owned Business (Other Than Small Business). This provision applies to solicitations that—

(A) Are not set aside for small business concerns;

(B) Exceed the simplified acquisition threshold; and

(C) Are for contracts that will be performed in the United States or its outlying areas.

(v) 52.209-2, Prohibition on Contracting with Inverted Domestic Corporations—Representation. This provision applies to solicitations using funds appropriated in fiscal years 2008, 2009, 2010,or 2012.

(vi) 52.209-5; Certification Regarding Responsibility Matters. This provision applies to solicitations where the contract value is expected to exceed the simplified acquisition threshold.

(vii) 52.214-14, Place of Performance--Sealed Bidding. This provision applies to invitations for bids except those in which the place of performance is specified by the Government.

(viii) 52.215-6, Place of Performance. This provision applies to solicitations unless the place of performance is specified by the Government.

(ix) 52.219-1, Small Business Program Representations (Basic & Alternate I). This provision applies to solicitations when the contract will be performed in the United States or its outlying areas.

(A) The basic provision applies when the solicitations are issued by other than DoD, NASA, and the Coast Guard.

(B) The provision with its Alternate I applies to solicitations issued by DoD, NASA, or the Coast Guard.

(x) 52.219-2, Equal Low Bids. This provision applies to solicitations when contracting by sealed bidding and the contract will be performed in the United States or its outlying areas.

(xi) 52.222-22, Previous Contracts and Compliance Reports. This provision applies to solicitations that include the clause at 52.222-26, Equal Opportunity.

(xii) 52.222-25, Affirmative Action Compliance. This provision applies to solicitations, other than those for construction, when the solicitation includes the clause at 52.222-26, Equal Opportunity.

(xiii) 52.222-38, Compliance with Veterans' Employment Reporting Requirements. This provision applies to solicitations when it is anticipated the contract award will exceed the simplified acquisition threshold and the contract is not for acquisition of commercial items.

(xiv) 52.223-1, Biobased Product Certification. This provision applies to solicitations that require the delivery or specify the use of USDA-designated items; or include the clause at 52.223-2, Affirmative Procurement of Biobased Products Under Service and Construction Contracts.

(xv) 52.223-4, Recovered Material Certification. This provision applies to solicitations that are for, or specify the use of, EPA- designated items.

(xvi) 52.225-2, Buy American Act Certificate. This provision applies to solicitations containing the clause at 52.225-1.

(xvii) 52.225-4, Buy American Act--Free Trade Agreements--Israeli Trade Act Certificate. (Basic, Alternates I, II, and III.) This provision applies to solicitations containing the clause at 52.225- 3.

(A) If the acquisition value is less than $25,000, the basic provision applies.

(B) If the acquisition value is $25,000 or more but is less than $50,000, the provision with its Alternate I applies.

(C) If the acquisition value is $50,000 or more but is less than $77,494, the provision with its Alternate II applies.

(D) If the acquisition value is $77,494 or more but is less than $100,000, the provision with its Alternate III applies.

(xviii) 52.225-6, Trade Agreements Certificate. This provision applies to solicitations containing the clause at 52.225-5.

(xix) 52.225-20, Prohibition on Conducting Restricted Business Operations in Sudan--Certification. This provision applies to all solicitations.

(xx) 52.225-25, Prohibition on Contracting with Entities Engaging in Certain Activities or Transactions Relating to Iran—Representation and Certification. This provision applies to all solicitations.

(xxi) 52.226-2, Historically Black College or University and Minority Institution Representation. This provision applies to—

(A) Solicitations for research, studies, supplies, or services of the type normally acquired from higher educational institutions; and

(B) For DoD, NASA, and Coast Guard acquisitions, solicitations that contain the clause at 52.219-23, Notice of Price Evaluation Adjustment for Small Disadvantaged Business Concerns.

(2) The following certifications are applicable as indicated by the Contracting Officer:



___ (i) 52.219-22, Small Disadvantaged Business Status.

___ (A) Basic.

___ (B) Alternate I.

_X_ (ii) 52.222-18, Certification Regarding Knowledge of Child Labor for Listed End Products.

___ (iii) 52.222-48, Exemption from Application of the Service Contract Act to Contracts for Maintenance, Calibration, or Repair of Certain Equipment Certification.

___ (iv) 52.222-52 Exemption from Application of the Service Contract Act to Contracts for Certain Services--Certification.

___ (v) 52.223-9, with its Alternate I, Estimate of Percentage of Recovered Material Content for EPA-Designated Products (Alternate I only).

___ (vi) 52.227-6, Royalty Information.

___ (A) Basic.

___ (B) Alternate I.

___ (vii) 52.227-15, Representation of Limited Rights Data and Restricted Computer Software.



(d) The offeror has completed the annual representations and certifications electronically via the Online Representations and Certifications Application (ORCA) website accessed through https://www.acquisition.gov . After reviewing the ORCA database information, the offeror verifies by submission of the offer that the representations and certifications currently posted electronically that apply to this solicitation as indicated in paragraph (c) of this provision have been entered or updated within the last 12 months, are current, accurate, complete, and applicable to this solicitation (including the business size standard applicable to the NAICS code referenced for this solicitation), as of the date of this offer and are incorporated in this offer by reference (see FAR 4.1201); except for the changes identified below [offeror to insert changes, identifying change by clause number, title, date]. These amended representation(s) and/or certification(s) are also incorporated in this offer and are current, accurate, and complete as of the date of this offer.



		FAR Clause

		Title

		Date

		Change



		  

		  

		  

		  



		  

		  

		  

		  







Any changes provided by the offeror are applicable to this solicitation only, and do not result in an update to the representations and certifications posted on ORCA.



(End of Provision)



[bookmark: _Toc185325086][bookmark: _Toc185325523][bookmark: _Toc185325764]K.4	52.209-5 CERTIFICATION REGARDING RESPONSIBILITY MATTERS (APR 2010) 



(a)(1) The Offeror certifies, to the best of its knowledge and belief, that -



(i) The Offeror and/or any of its Principals -



(A) Are [ ] are not [ ] presently debarred, suspended, proposed for debarment, or declared ineligible for the award of contracts by any Federal agency;



(B) Have [ ] have not [ ], within a three-year period preceding this offer, been convicted  of or had a civil judgment rendered against them for: commission of fraud or a criminal offense in connection with obtaining, attempting to obtain, or performing a public (Federal, State, or local) contract or subcontract; violation of Federal or State antitrust statutes relating to the submission of offers; or commission of embezzlement, theft, forgery, bribery, falsification or destruction of records, making false statements, tax evasion, violating Federal criminal tax laws, or receiving stolen property  (if Offeror checks "have", the Offeror shall also see 52.209-7, if included in this solicitation);



(C) Are [ ] are not [ ] presently indicted for, or otherwise criminally or civilly charged by a governmental entity with, commission of any of the offenses enumerated in paragraph (a)(1)(i)(B) of this provision; and



(D) Have [ ], have not [ ], within a three-year period preceding this offer, been notified of any delinquent Federal taxes in an amount that exceeds $3,000 for which the liability remains unsatisfied.



(1) Federal taxes are considered delinquent if both of the following criteria apply:



(i) The tax liability is finally determined. The liability is finally determined if it has been assessed. A liability is not finally determined if there is a pending administrative or judicial challenge. In the case of a judicial challenge to the liability, the liability is not finally determined until all judicial appeal rights have been exhausted.



(ii) The taxpayer is delinquent in making payment. A taxpayer is delinquent if the taxpayer has failed to pay the tax liability when full payment was due and required. A taxpayer is not delinquent in cases where enforced collection action is precluded. 



(2) Examples. (i) The taxpayer has received a statutory notice of deficiency, under I.R.C. Sec.  6212, which entitles the taxpayer to seek Tax Court review of a proposed tax deficiency. This is not a delinquent tax because it is not a final tax liability. Should the taxpayer seek Tax Court review, this will not be a final tax liability until the taxpayer has exercised all judicial appeal rights.



(ii) The IRS has filed a notice of Federal tax lien with respect to an assessed tax liability, and the taxpayer has been issued a notice under I.R.C. Sec.  6320 entitling the taxpayer to request a hearing with the IRS Office of Appeals contesting the lien filing, and to further appeal to the Tax Court if the IRS determines to sustain the lien filing. In the course of the hearing, the taxpayer is entitled to contest the underlying tax liability because the taxpayer has had no prior opportunity to contest the liability. This is not a delinquent tax because it is not a final tax liability. Should the taxpayer seek tax court review, this will not be a final tax liability until the taxpayer has exercised all judicial appeal rights.



(iii) The taxpayer has entered into an installment agreement pursuant to I.R.C. Sec.  6159. The taxpayer is making timely payments and is in full compliance with the agreement terms. The taxpayer is not delinquent because the taxpayer is not currently required to make full payment.



(iv) The taxpayer has filed for bankruptcy protection. The taxpayer is not delinquent because enforced collection action is stayed under 11 U.S.C. 362 (the Bankruptcy Code).



(ii) The Offeror has [ ] has not [ ], within a three-year period preceding this offer, had one or more contracts terminated for default by any Federal agency.



(2) "Principal," for the purposes of this certification, means an officer, director, owner, partner, or a person having primary management or supervisory responsibilities within a business entity (e.g., general manager; plant manager; head of a division or business  segment; and similar positions).



This Certification Concerns a Matter Within the Jurisdiction of an Agency of the United States and the Making of a False, Fictitious, or Fraudulent Certification May Render the Maker Subject to Prosecution Under Section 1001, Title 18, United States Code. 



(b) The Offeror shall provide immediate written notice to the Contracting Officer if, at any time prior to contract award, the Offeror learns that its certification was erroneous when submitted or has become erroneous by reason of changed circumstances. 



(c) A certification that any of the items in paragraph (a) of this provision exists will not necessarily result in withholding of an award under this solicitation. However, the certification will be considered in connection with a determination of the Offeror's responsibility. Failure of the Offeror to furnish a certification or provide such additional information as requested by the Contracting Officer may render the Offeror nonresponsible.



(d) Nothing contained in the foregoing shall be construed to require establishment of a system of records in order to render, in good faith, the certification required by paragraph (a) of this provision. The knowledge and information of an Offeror is not required to exceed that which is normally possessed by a prudent person in the ordinary course of business dealings.



(e) The certification in paragraph (a) of this provision is a material representation of fact upon which reliance was placed when making award. If it is later determined that the Offeror knowingly rendered an erroneous certification, in addition to other remedies available to the Government, the Contracting Officer may terminate the contract resulting from this solicitation for default.

(End of Provision)



[bookmark: _Toc185325087][bookmark: _Toc185325524][bookmark: _Toc185325765]K.5	52.209-7 INFORMATION REGARDING RESPONSIBILITY MATTERS (FEB 2012) 



(a) Definitions. As used in this provision—

“Administrative proceeding” means a non-judicial process that is adjudicatory in nature in order to make a determination of fault or liability (e.g., Securities and Exchange Commission Administrative Proceedings, Civilian Board of Contract Appeals Proceedings, and Armed Services Board of Contract Appeals Proceedings). This includes administrative proceeding at the Federal and State level but only in connection with performance of a Federal contract or grant. It does not include agency actions such as contract audits, site visits, corrective plans, or inspection of deliverables.

“Federal contracts and grants with total value greater than $10,000,000” means—

(1) The total value of all current, active contracts and grants, including all priced options; and

(2) The total value of all current, active orders including all priced options under indefinite-delivery, indefinite-quantity, 8(a), or requirements contracts (including task and delivery and multiple-award Schedules).

“Principal” means an officer, director, owner, partner, or a person having primary management or supervisory responsibilities within a business entity (e.g., general manager; plant manager; head of a division or business segment; and similar positions).

(b) The offeror [_] has [_] does not have current active Federal contracts and grants with total value greater than $10,000,000.

(c) If the offeror checked “has” in paragraph (b) of this provision, the offeror represents, by submission of this offer, that the information it has entered in the Federal Awardee Performance and Integrity Information System (FAPIIS) is current, accurate, and complete as of the date of submission of this offer with regard to the following information:

(1) Whether the offeror, and/or any of its principals, has or has not, within the last five years, in connection with the award to or performance by the offeror of a Federal contract or grant, been the subject of a proceeding, at the Federal or State level that resulted in any of the following dispositions: 

(i) In a criminal proceeding, a conviction.

(ii) In a civil proceeding, a finding of fault and liability that results in the payment of a monetary fine, penalty, reimbursement, restitution, or damages of $5,000 or more.

(iii) In an administrative proceeding, a finding of fault and liability that results in—

(A) The payment of a monetary fine or penalty of $5,000 or more; or 

(B) The payment of a reimbursement, restitution, or damages in excess of $100,000.

(iv) In a criminal, civil, or administrative proceeding, a disposition of the matter by consent or compromise with an acknowledgment of fault by the Contractor if the proceeding could have led to any of the outcomes specified in paragraphs (c)(1)(i), (c)(1)(ii), or (c)(1)(iii) of this provision.

(2) If the offeror has been involved in the last five years in any of the occurrences listed in (c)(1) of this provision, whether the offeror has provided the requested information with regard to each occurrence.

(d) The offeror shall post the information in paragraphs (c)(1)(i) through (c)(1)(iv) of this provision in FAPIIS as required through maintaining an active registration in the Central Contractor Registration database via https://www.acquisition.gov (see 52.204-7).



(End of Provision)





[bookmark: _Toc185325088][bookmark: _Toc185325525][bookmark: _Toc185325766]K.6  52.215-6 PLACE OF PERFORMANCE (OCT 1997) 



(a) The Offeror or respondent, in the performance of any contract resulting from this solicitation, [ ] intends, [ ] does not intend [check applicable block] to use one or more plants or facilities located at a different address from the address of the Offeror or respondent as indicated in this proposal or response to request for information.



(b) If the Offeror or respondent checks "intends" in paragraph (a) of this provision, it shall insert in the following spaces the required information:



		Place of Performance (street address, city, state, county, zip code

		Name and address of owner and operator of the plant or facility if other than Offeror or respondent



		_______________

		_______________



		_______________

		_______________



		

		







(End of Provision)



[bookmark: _Toc185325089][bookmark: _Toc185325526][bookmark: _Toc185325767]K.7	52.219-1 SMALL BUSINESS PROGRAM REPRESENTATIONS (APR 2012) 



(a)

(1) The North American Industry Classification System (NAICS) code for this acquisition is 561210.

(2) The small business size standard is $35.5M.

(3) The small business size standard for a concern which submits an offer in its own name, other than on a construction or service contract, but which proposes to furnish a product which it did not itself manufacture, is 500 employees.

(b) Representations.

(1) The offeror represents as part of its offer that it [_] is, [_] is not a small business concern.

(2) [Complete only if the offeror represented itself as a small business concern in paragraph (b)(1) of this provision.] The offeror represents, for general statistical purposes, that it [_] is, [_] is not, a small disadvantaged business concern as defined in 13 CFR 124.1002.

(3) [Complete only if the offeror represented itself as a small business concern in paragraph (b)(1) of this provision.] The offeror represents as part of its offer that it [_] is, [_] is not a women-owned small business concern.

(4) Women-owned small business (WOSB) concern eligible under the WOSB Program. [Complete only if the offeror represented itself as a women-owned small business concern in paragraph (b)(3) of this provision.] The offeror represents as part of its offer that—

(i) It [_] is, [_] is not a WOSB concern eligible under the WOSB Program, has provided all the required documents to the WOSB Repository, and no change in circumstances or adverse decisions have been issued that affects its eligibility; and

(ii) It [_] is, [_] is not a joint venture that complies with the requirements of 13 CFR part 127, and the representation in paragraph (b)(4)(i) of this provision is accurate for each WOSB concern eligible under the WOSB Program participating in the joint venture. [The offeror shall enter the name or names of the WOSB concern eligible under the WOSB Program and other small businesses that are participating in the joint venture: _________.] Each WOSB concern eligible under the WOSB Program participating in the joint venture shall submit a separate signed copy of the WOSB representation.

(5) Economically disadvantaged women-owned small business (EDWOSB) concern. [Complete only if the offeror represented itself as a women-owned small business concern eligible under the WOSB Program in (b)(4) of this provision.] The offeror represents as part of its offer that--

(i) It [_] is, [_] is not an EDWOSB concern eligible under the WOSB Program, has provided all the required documents to the WOSB Repository, and no change in circumstances or adverse decisions have been issued that affects its eligibility; and

(ii) It [_] is, [_] is not a joint venture that complies with the requirements of 13 CFR part 127, and the representation in paragraph (b)(5)(i) of this provision is accurate for each EDWOSB concern participating in the joint venture. [The offeror shall enter the name or names of the EDWOSB concern and other small businesses that are participating in the joint venture: _____________.] Each EDWOSB concern participating in the joint venture shall submit a separate signed copy of the EDWOSB representation.

(6) [Complete only if the offeror represented itself as a small business concern in paragraph (b)(1) of this provision.] The offeror represents as part of its offer that it [_] is, [_] is not a veteran-owned small business concern.

(7) [Complete only if the offeror represented itself as a veteran-owned small business concern in paragraph (b)(6) of this provision.] The offeror represents as part of its offer that is [_] is, [_] is not a service-disabled veteran-owned small business concern.

(8) [Complete only if the offeror represented itself as a small business concern in paragraph (b)(1) of this provision.] The offeror represents, as part of its offer, that –

(i) It [_] is, [_] is not a HUBZone small business concern listed, on the date of this representation, on the List of Qualified HUBZone Small Business Concerns maintained by the Small Business Administration, and no material changes in ownership and control, principal office, or HUBZone employee percentage have occurred since it was certified in accordance with 13 CFR part 126; and

(ii) It [_] is, [_] is not a HUBZone joint venture that complies with the requirements of 13 CFR part 126, and the representation in paragraph (b)(8)(i) of this provision is accurate for each HUBZone small business concern participating in the HUBZone joint venture. [The offeror shall enter the names of each of the HUBZone small business concerns participating in the HUBZone joint venture: ___________.] Each HUBZone small business concern participating in the HUBZone joint venture shall submit a separate signed copy of the HUBZone representation.

(c) Definitions. As used in this provision--

“Economically disadvantaged women-owned small business (EDWOSB) concern” means a small business concern that is at least 51 percent directly and unconditionally owned by, and the management and daily business operations of which are controlled by, one or more women who are citizens of the United States and who are economically disadvantaged in accordance with 13 CFR part 127. It automatically qualifies as a women-owned small business concern eligible under the WOSB Program.

“Service-disabled veteran-owned small business concern”—

(1) Means a small business concern—

(i) Not less than 51 percent of which is owned by one or more service-disabled veterans or, in the case of any publicly owned business, not less than 51 percent of the stock of which is owned by one or more service-disabled veterans; and

(ii) The management and daily business operations of which are controlled by one or more service-disabled veterans or, in the case of a service-disabled veteran with permanent and severe disability, the spouse or permanent caregiver of such veteran.

(2) Service-disabled veteran means a veteran, as defined in 38 U.S.C. 101(2), with a disability that is service-connected, as defined in 38 U.S.C. 101(16).

“Small business concern,” means a concern, including its affiliates, that is independently owned and operated, not dominant in the field of operation in which it is bidding on Government contracts, and qualified as a small business under the criteria in 13 CFR Part 121 and the size standard in paragraph (a) of this provision.

“Veteran-owned small business concern” means a small business concern—

(1) Not less than 51 percent of which is owned by one or more veterans (as defined at 38 U.S.C. 101(2)) or, in the case of any publicly owned business, not less than 51 percent of the stock of which is owned by one or more veterans; and 

(2) The management and daily business operations of which are controlled by one or more veterans.

“Women-owned small business concern,” means a small business concern --

(1) That is at least 51 percent owned by one or more women; or, in the case of any publicly owned business, at least 51 percent of the stock of which is owned by one or more women; and

(2) Whose management and daily business operations are controlled by one or more women.

“Women-owned small business (WOSB) concern eligible under the WOSB Program (in accordance with 13 CFR part 127),” means a small business concern that is at least 51 percent directly and unconditionally owned by, and the management and daily business operations of which are controlled by, one or more women who are citizens of the United States.

(d) Notice.

(1) If this solicitation is for supplies and has been set aside, in whole or in part, for small business concerns, then the clause in this solicitation providing notice of the set-aside contains restrictions on the source of the end items to be furnished.

(2) Under 15 U.S.C. 645(d), any person who misrepresents a firm’s status as a business concern that is small, HUBZone small, small disadvantaged, service-disabled veteran-owned small, economically disadvantaged women-owned small, or women-owned small eligible under the WOSB Program in order to obtain a contract to be awarded under the preference programs established pursuant to section 8, 9, 15, 31, and 36 of the Small Business Act or any other provision of Federal law that specifically references section 8(d) for a definition of program eligibility, shall --

(i) Be punished by imposition of fine, imprisonment, or both;

(ii) Be subject to administrative remedies, including suspension and debarment; and

(iii) Be ineligible for participation in programs conducted under the authority of the Act.

(End of Provision)





[bookmark: _Toc185325090][bookmark: _Toc185325527][bookmark: _Toc185325768]K.8	52.222-22 PREVIOUS CONTRACTS AND COMPLIANCE REPORTS. (FEB 1999) 



The Offeror represents that -



(a) It [ ] has, [ ] has not participated in a previous contract or subcontract subject the Equal Opportunity clause of this solicitation;



(b) It [ ] has, [ ] has not filed all required compliance reports; and



(c) Representations indicating submission of required compliance reports, signed by proposed subcontractors, will be obtained before subcontract awards.



(End of Provision)



[bookmark: _Toc185325091][bookmark: _Toc185325528][bookmark: _Toc185325769]K.9	52.222-25 AFFIRMATIVE ACTION COMPLIANCE. (APR 1984) 



The Offeror represents that -



(a) It [ ] has developed and has on file, [ ] has not developed and does not have on file, at each establishment, affirmative action programs required by the rules and regulations of the Secretary of Labor (41 CFR 60-1 and 60-2); or



(b) It [ ] has not previously had contracts subject to the written affirmative action programs requirement of the rules and regulations of the Secretary of Labor.



(End of Provision)



[bookmark: _Toc185325092][bookmark: _Toc185325529][bookmark: _Toc185325770][bookmark: K_Prohibition]K.10  52.225-20  Prohibition on Conducting Restricted Business Operations in Sudan—Certification (AUG 2009)





(a) 	Definitions. As used in this provision—

“Business operations” means engaging in commerce in any form, including by acquiring, developing, maintaining, owning, selling, possessing, leasing, or operating equipment, facilities, personnel, products, services, personal property, real property, or any other apparatus of business or commerce.

“Marginalized populations of Sudan” means—



(1) 	Adversely affected groups in regions authorized to receive assistance under section 8(c) of the Darfur Peace and Accountability Act (Pub. L. 109-344) (50 U.S.C. 1701 note); and



(2) 	Marginalized areas in Northern Sudan described in section 4(9) of such Act.



“Restricted business operations” means business operations in Sudan that include power production activities, mineral extraction activities, oil-related activities, or the production of military equipment, as those terms are defined in the Sudan Accountability and Divestment Act of 2007 (Pub. L. 110-174). Restricted business operations do not include business operations that the person (as that term is defined in Section 2 of the Sudan Accountability and Divestment Act of 2007) conducting the business can demonstrate—



(1) 	Are conducted under contract directly and exclusively with the regional government of southern Sudan;

(2) 	Are conducted pursuant to specific authorization from the Office of Foreign Assets Control in the Department of the Treasury, or are expressly exempted under Federal law from the requirement to be conducted under such authorization;

(3) 	Consist of providing goods or services to marginalized populations of Sudan;

(4) 	Consist of providing goods or services to an internationally recognized peacekeeping force or humanitarian organization;

(5) 	Consist of providing goods or services that are used only to promote health or education; or

(6) 	Have been voluntarily suspended.



(b) 	Certification. By submission of its offer, the Offeror certifies that the Offeror does not conduct any restricted business operations in Sudan.



(End of Provision)



(End of Section)


[bookmark: _Toc185325093][bookmark: _Toc185325530][bookmark: _Toc185325771]Section L



INSTRUCTIONS, CONDITIONS, AND NOTICES TO OFFERORS



PART I – PROVISIONS



[bookmark: _Toc185325094][bookmark: _Toc185325531][bookmark: _Toc185325772]L.1	SOLICITATION PROVISIONS INCORPORATED BY REFERENCE (FAR 52.252-1) (FEB 1998)



[bookmark: _Toc185325095][bookmark: _Toc185325532][bookmark: _Toc185325773]This solicitation incorporates one or more solicitation provisions by reference, with the same force and effect as if they were given in full text. Upon request, the Contracting Officer will make their full text available. The Offeror is cautioned that the listed provisions may include blocks that must be completed by the Offeror and submitted with its quotation or offer. In lieu of submitting the full text of those provisions, the Offeror may identify the provision by paragraph identifier and provide the appropriate information with its quotation or offer. Also, the full text of a solicitation provision may be accessed electronically at this/these address(es):



	http://www.arnet.gov/far/

	http://www.hq.nasa.gov/office/procurement/regs/nfstoc.htm



NOTICE:  The following contract clauses pertinent to this section are hereby incorporated by reference: 



FEDERAL ACQUISITION REGULATION (48 CFR CHAPTER 1)



		Clause Number

		Date

		Title



		52.204-6

		OCT 2003

		Data Universal Numbering System (DUNS) Number



		52.215-1

		JAN 2004

		Instruction to Offerors –Competitive Acquisition with Alt I.



		52.222-24

		FEB 1999

		Preaward On-Site Equal Opportunity Compliance Evaluation



		1852.245-80

		JAN2011

		Government Property Management Information









[bookmark: _Toc185325096][bookmark: _Toc185325533][bookmark: _Toc185325774]L. 2	52.215-20 REQUIREMENTS FOR CERTIFIED COST OR PRICING DATA AND DATA OTHER THAN CERTIFIED COST OR PRICING DATA ALT. IV (OCT 2010)



[bookmark: wp1144698][bookmark: wp1144699](a) Submission of certified cost or pricing data is not required

[bookmark: wp1144720]

(b) Provide data described below:



Refer to the provision entitled “Preparation of Volume III – Price” of this section.



(End of Provision)



[bookmark: _Toc185325097][bookmark: _Toc185325534][bookmark: _Toc185325775]

L.3	52.216-1 TYPE OF CONTRACT. (APR 1984) 



The Government contemplates award of a Firm Fixed Price contract with additional provision for Fixed-Price Indefinite Delivery / Indefinite Quantity (IDIQ) Task Orders resulting from solicitation.



(End of Provision)



[bookmark: _Toc185325098][bookmark: _Toc185325535][bookmark: _Toc185325776]L.4	52.233-2 SERVICE OF PROTEST (SEP 2006) 



(a) Protests, as defined in section 33.101 of the Federal Acquisition Regulation, that are filed directly with an agency, and copies of any protests that are filed with the Government Accountability Office (GAO), shall be served on the Contracting Officer (addressed as follows) by obtaining written and dated acknowledgment of receipt from:



NASA Dryden Aircraft Operations Facility

Rosalia Toberman, Contracting Officer

Rosalia.toberman@nasa.gov or 

2825 E. Avenue P. Building 703

M/S S323-E

Palmdale, CA 93550



(b) The copy of any protest shall be received in the office designated above within one day of filing a protest with the GAO.

	

(End of Provision)





[bookmark: Page_Limits][bookmark: L_09_Page_limit]L.5  1852.215-81  PAGE LIMITATIONS (FEBRUARY 1998)



(a) The following page limitations are established for each portion of the proposal submitted in response to this solicitation. 



		Part I – Mission Suitability

		50 pages



		Part II – Past Performance Information

		30 pages



		Part III – Price Proposal

		No page limit 







(b) A page is defined as one side of a sheet, 8 1/2" x 11", with at least one inch margins on all sides, using not smaller than 12 point pitch. Foldouts count as an equivalent number of 8 1/2" x 11" pages. The metric standard format most closely approximating the described standard 8 1/2" x 11" size may also be used. Diagrams, tables, charts, and photographs may be reduced.  Text in diagrams, tables, charts, and photographs shall contain Arial font text with a size not smaller than 10 point after reduction.  Only diagrams, tables, and charts shall be on pages greater than 8 1/2” x 11”.

Diagrams, tables, charts, and photographs shall not be used to circumvent the text size limitations of the proposal.  The Government will not evaluate text size smaller than Arial or Arial-equivalent 10 point on diagrams, tables, charts, and photographs. 





(c) Cover letter and its attachments, title pages, copies of subcontract and/or teaming agreements, resumes of key personnel and letters of commitment, list of acronyms, past performance questionnaires, Environmental Safety and Health (ESH) Plan and tables of contents are excluded from the page counts specified in paragraph (a) of this provision. The Price Volume is to be strictly limited to cost and price information. Information that is included in the Price volume that can be construed as belonging in one of the other volumes of the proposal will be so construed and counted against that volume's page limitation.



(d) If final revisions are requested, separate page limitations will be specified in the Government's request for that submission.



(e) Pages submitted in excess of the limitations specified in this provision will not be evaluated by the Government and will be returned to the Offeror.



(End of Provision)





[bookmark: _Toc185325100][bookmark: _Toc185325537][bookmark: _Toc185325778]L.6	1852.233-70 PROTESTS TO NASA (OCT 2002) 



Potential bidders or Offerors may submit a protest under 48 CFR Part 33 (FAR Part 33) directly to the Contracting Officer. As an alternative to the Contracting Officer's consideration of a protest, a potential bidder or Offeror may submit the protest to the Assistant Administrator for Procurement, who will serve as or designate the official responsible for conducting an independent review. Protests requesting an independent review shall be addressed to: Assistant Administrator for Procurement, NASA Code H, Washington, DC 20546-0001.



(End of Provision)



[bookmark: _Toc185325101][bookmark: _Toc185325538][bookmark: _Toc185325779]L.7	1852.223-73 SAFETY AND HEALTH PLAN (NOV 2004) 



(a) The offeror shall submit a detailed safety and occupational health plan as part of its proposal (see NPR 8715.3, NASA Safety Manual, Appendices).  The plan shall include a detailed discussion of the policies, procedures, and techniques that will be used to ensure the safety and occupational health of Contractor employees and to ensure the safety of all working conditions throughout the performance of the contract.  

(b) When applicable, the plan shall address the policies, procedures, and techniques that will be used to ensure the safety and occupational health of the public, astronauts and pilots, the NASA workforce (including Contractor employees working on NASA contracts), and high-value equipment and property.

(c) The plan shall similarly address subcontractor employee safety and occupational health for those proposed subcontracts that contain one or more of the following conditions:  

	(1) The work will be conducted completely or partly on premises owned or controlled by the government.

	(2) The work includes construction, alteration, or repair of facilities in excess of the simplified acquisition threshold.

	(3) The work, regardless of place of performance, involves hazards that could endanger the public, astronauts and pilots, the NASA workforce (including Contractor employees working on NASA contracts), or high value equipment or property, and the hazards are not adequately addressed by Occupational Safety and Health Administration (OSHA) or Department of Transportation (DOT) regulations (if applicable).

	(4) When the assessed risk and consequences of a failure to properly manage and control the hazards warrants use of the clause.

(d) This plan, as approved by the Contracting Officer, will be included in any resulting contract.

(End of Provision)



L.8 1852.245-81 LIST OF AVAILABLE GOVERNMENT PROPERTY (JANUARY 2011)

	(a) The Government will make the Government property listed in attachments J- and J- available for use in performance of the contract resulting from this solicitation, on a no-charge-for-use basis in accordance with FAR 52.245–1, Government Property, included in this solicitation. The Offeror shall notify the Government, as part of its proposal, of its intention to use or not use the property.

	(b) The Government will make the following Government property available for use in performance of the contract resulting from this solicitation, on a no-charge-for-use basis in accordance with FAR 52.245–2, Government Property Installation Operation Services, as included in this solicitation. The Offeror shall notify the Government of its intention to use or not use the property. Not Applicable

	(c) The selected Contractor will be responsible for costs associated with transportation, and installation of the property listed in this provision.

(End of Provision)





L.9	COMMUNICATIONS REGARDING THIS SOLICITATION 



(a)  Questions or comments regarding this solicitation must be submitted in writing, cite the solicitation number, and be directed to the following Government representative:



Name:      Rosalia Toberman or Corey Porter



Email:      Rosalia.toberman@nasa.gov or corey.d.porter@nasa.gov



Address:    NASA Dryden Aircraft Operations Facility

Attn:  Rosalia Toberman

2825 E. Avenue P. Building 703

M/S S323-E

Palmdale, CA 93550



Oral questions will not be answered due to the possibility of misunderstanding or misinterpretation.



[bookmark: _GoBack](b)  Questions or comments should be submitted no later than February 22, 2013 to allow for analysis and dissemination of responses in advance of the proposal due date.  Late questions or comments are not guaranteed a response prior to the proposal due date. 



(c)  Questions or comments shall not be directed to the technical activity personnel. 



(End of Provision)

[bookmark: _Toc185325103][bookmark: _Toc185325540][bookmark: _Toc185325781]


[bookmark: _Toc185325102][bookmark: _Toc185325539][bookmark: _Toc185325780]Section L



PART II – INSTRUCTIONS FOR PROPOSAL PREPARATION



L.10	OSTENSIBLE SUBCONTRACTOR RULE INFORMATION

If the Offeror proposes using teammates/major subcontractors, the Offeror shall describe and explain their approach to teaming and subcontracting and for compliance with the Small Business Administration’s (SBA) Ostensible Subcontractor Rule. Include specific details so that the Government can determine that the prime Contractor making the offer will be performing the primary and vital requirements for the contract. The description and explanation shall include the following:



· Rationale for each of the arrangements 

· Identification of points of contact 

· Business size of each teammate or major subcontractor 

· Identification of which party will be managing the contract 

· Which teammate led pursuit of the Contract 

· The degree of collaboration in preparing and submitting the proposal 

· How management and control policies will be implemented 

· How work will be controlled, reported, and reviewed 

· Accessibility and flow of relevant support from internal and external sources, such as parent organizations, teaming arrangements, major subcontractors 

· Any integration of teammate/major subcontractors into the management and supervisory hierarchy 

· Which party possesses the background and expertise necessary for contract performance 

· Identification of teammate that will perform the more complex and costly contract functions

· Description and amount of the work to be performed by each party (Contractor, teammate, and subcontractor), including the associated SOW paragraphs, percentage of the total work to be performed by each party, and whether each party will perform discreet tasks or a commingling of personnel from each party will perform each task 



The Government will perform an analysis to ensure that no apparent ostensible subcontract relationship has been proposed. The Small Business Administration (SBA) Ostensible Subcontracting Rule Information will be assessed to verify that the Offeror is eligible for award as a Small Business.  If it appears that an ostensible subcontract may have been proposed, the proposal evaluation may proceed until a final determination is made by the SBA. Offerors are advised that evidence of non-compliance with this clause and FAR 52.219-14 may result in elimination of the Offeror from award. 



The Offeror is cautioned to ensure that their teaming/major subcontracting arrangement does not violate the ostensible subcontracting rules set forth by the Small Business Administration. In the event an Offeror’s proposal is determined to be unacceptable based on the SBA Ostensible Subcontractor Evaluation, the matter may be referred to the Small Business Administration (SBA) for a Certificate of Competency in accordance with the procedures outlined in FAR 19.6.



All Joint Ventures proposed by the Offeror must be officially approved by the SBA at the time of proposal submission.



NOTE: The Government is collecting this information in anticipation of the Small Business Administration’s (SBA) size determination regarding any proposed final contract award. The information provided by Offerors regarding this topic is excluded from the page count limitations for the appropriate sections of the Offeror proposals. This information shall be provided as an appendix to the proposal.



(End of Provision)



[bookmark: _Toc185325104][bookmark: _Toc185325541][bookmark: _Toc185325782]L.11	PROPOSAL PREPARATION – GENERAL INSTRUCTIONS



(a) Offerors shall submit proposals in three volumes as specified, below.  Each part of the proposal should be complete and prepared in accordance with solicitation instructions to enable concurrent and separate evaluation of each part.  Each volume listed below shall stand-alone and not require reference to another volume.  Plastic spiral bindings only are requested for the submitted paper proposal information.  Paper proposals shall be tabbed.





		Vol. I

		Mission Suitability 

		Original plus 5 printed copies



		Vol. II

		Past Performance

		Original plus 5 printed copies



		Vol. III

		Price

		Original plus 2 printed copy 







(b) In addition to the hardcopies specified above, the Offeror shall submit two electronic copies of the proposal on CD-ROM, designating and labeling one as a “back-up.”  The electronic files shall be prepared and submitted in Microsoft Office (MS) applications, specifically Word and Excel (readable by the MS Office 2007 version). With the exception of signed letters of commitment, Adobe Acrobat software and files in PDF format are not acceptable.  Pricing spreadsheets shall be provided in their native Excel format.  



Electronic files of Volumes I, II and III shall be on virus-free CD-ROM discs with an external label indicating:  



(1) Name of the Offeror

(2) RFP number

(3) Copy number

(4) The format and software versions used

(5) Date of the information

(6) Identification of the files or range of files contained on the CD ROM, and Annotated:  “Source Selection Information—See FAR 2.101 and 3.104.”



The electronic files shall be a duplicate of the original.  If there is any inconsistency between data provided electronically and proposal hard copies, the hard copy data will take precedence.  For electronic submissions, each volume of the proposal should be submitted as a separate electronic file.



(c)  Include a cover letter with the proposal as part of Volume I.  The cover letter shall be signed by an official authorized to contractually bind your company. As part of that letter, please provide the following information:



· The names, telephone numbers, and e-mail addresses of persons to be contacted for clarification or questions.

· Statement that the proposal is firm for a period of 180 days.

· A statement of acceptance of the anticipated contract provisions and proposed schedule, or specific exceptions taken to any of the terms and conditions.  Exceptions may be evaluated as a weakness or a deficiency.  

· A Standard Form 33 with Blocks 12-18 completed and signed by an official authorized to contractually bind the Offeror.  Include written acknowledgement of any solicitation amendments. 

· A completed Section B with the proposed amounts inserted in the appropriate spaces.  



(d)  Address and forward the proposal package to:



NASA Dryden Aircraft Operations Facility

Attn:  Rosalia Toberman

2825 E. Avenue P. Building 703

M/S S323-E

Palmdale, CA 93550



(e)  The pages of each proposal volume shall be numbered and identified with the Offeror’s name, RFP number, and date.  Subsequent revisions shall be similarly identified to show revision number and date.  Each volume shall contain a detailed table of contents to delineate the sections and subsections within that volume. The table of contents must list figures and tables separately.



(f)  Proposals shall be submitted in a format that addresses all the evaluation factors, in order, listed in Section M.  Information pertinent to the factors shall be included in their proposal volumes.



(g) Fax proposals are not authorized.



(End of Provision)



L.12	PREPARATION OF VOLUME I – MISSION SUITABILITY



Information shall be precise, factual, detailed, and complete. Offerors should not assume that the evaluation team is aware of company abilities, capabilities, plans, facilities, organization, or any other pertinent fact that is important to accomplishment of work.  The evaluation will be based on the information presented (or referenced) in the written proposal.



The proposal shall specifically address each listed evaluation subfactor.  Offerors shall identify and discuss risk factors and issues throughout the proposal where they are relevant, and describe their approach to managing these risks.  Subfactors are set forth below.



Subfactor A:  Technical



Discuss your proposed approach satisfying the requirements of the PWS. Discussion shall be in the order listed in the PWS and will include, as a minimum:



a. Propose your company’s approach to maintaining reliable facilities in accordance with the requirements of the PWS. Include your approach to resourcing, scheduling and performing Reliability Centered Maintenance (preventive maintenance, programmed maintenance, predictive test and inspection, root cause failure analysis); 



b. Propose your company’s approach to Critical Systems Certifications in accordance with the requirements of the PWS;



c. Propose your company’s approach to operating and maintaining energy efficient facilities in accordance with the requirements of the PWS; 



d. Establish and maintain a team-oriented working relationship with the Government at all levels to ensure requirements are clearly communicated, mutually understood, and completely satisfied; 



e. Work cooperatively with other Center contractors;



f. Support surge activities and tasks that are considered normal workload fluctuations; and



g. Provide expert resources to perform as needed IDIQ Repairs without negatively impacting scheduled work and maintenance.





Subfactor B:  Management Plan / Key Personnel



Address how the contract will be transitioned (Phase-In) to minimize disruptions to current services. Provide a timeline detailing anticipated Phase-In activities. Describe your company’s staffing standards and provide your rationale for retaining or replacing incumbent personnel. 

(For the Phase-In effort, the Government will make available to the contractor resident office space at DFRC Edwards, CA for up to 6 personnel; telephones and other IT resources will not be provided by the Government.)

Identify key management and technical positions whose duties are critical to successful contract performance. Provide rationale for designating them as key positions including management/technical position primary duties, skills, responsibilities and qualifications.  

Provide a resume and letter of commitment signed by the individual(s) identified as key. 

Propose your company’s approach to workforce management from contract phase in through the life of the contract. Include your proposed approach to using the Government’s CMMS to manage work activity and facility assets in accordance with the PWS Requirements. Also include your company’s proposed approach to workforce accountability, productivity, and development to ensure the workforce delivers quality maintenance services, troubleshooting and repairs on schedule and without 	delays. Include your management approach to providing technical advice and expert resources to resolving all Electrical, HVAC, Fire and Mechanical System issues. 

Provide your proposed organizational chart including, and specifically identifying, all trade personnel and their trade disciplines, any subcontractors, teaming partners, and/or joint venture partner(s). Identify lines of authority, chain of command and channels of communication.  

Describe your organizational structure. Include any innovative team concepts, cross- utilization, interface with Government contracting, other support contractors and customers, and clearly illustrate how it will successfully execute the contemplated facilities and maintenance contract. 

Describe your methodology for staffing to meet workload fluctuations and scheduling facilities operations, maintenance and repairs to prevent delays in the delivery of the PWS requirements and to avoid disruption to Center Operations and Mission. Include approach and methodology to providing after hour support to meet mission requirements.  

Describe your proposed approach to attract, retain, develop, maintain, and motivate the workforce within the proposed organizations structure. 



Subfactor C:  Safety



Discuss your approach to meeting the safety and health requirements of the PWS and demonstrate an in-depth understanding of safety and health policies, requirements, and operations, risk management processes, and leadership and employee commitment. Additionally, the Offeror shall provide a draft safety and health plan in accordance with provision 1852.223-73. Propose the objectives, goals, processes, procedures, and surveillance criteria of your company’s Safety and Health Plan in accordance with NASA Procedural Requirement 8715.3C Appendix E “Sample Safety & Health Plan for Service or Operations Contracts” (attachment J-C09). Include your company’s approach to the elements listed in the following attachments.



1. J-C35, Aboveground Storage Tanks & Fuel Dispensing Facilities DCP-S-044

2. J-C41, Shop Safety, DCP-S-060

3. J-C42, Fire Safety, DCP-S-061

4. J-C43, Lockout / Tag-out Program, DCP-S-062

5. J-C44, Electrical Safety, DCP-S-063

6. J-C45, Lifting Operations, Devices & Equipment, DCP-S-064

7. J-C46, Pressure Vessels & Pressurized Systems Safety, DCP-S-065

8. J-C47, Communication of Chemical Hazards, DCP-S-066

9. J-C52, Energy & Water Management Plan DPL-8570.1-001

10. J-C64 Respiratory Safety DCP-S-009 Chapter 16

11. J-C65 Hearing Conservation DCP-S-009 CHP. 18

12. J-C66 Mishap and Close Call Investigation and Reporting DCP-S-047

13. J-C67 Emergency Preparedness and Response DCP-S-054

14. J-C68 Safety, Health, & Environmental Baseline Document Review Process DCP-S-059

15. J-C69 Heat Stress Measurement, Notification, and Response Procedure DCP-S-071

16. J-C70 Ergonomics DCP-S-076



(End of Provision)



L.13	PREPARATION OF VOLUME II – PAST PERFORMANCE



The Offeror shall submit the information set forth below for the prime Offeror and any subcontractor or teaming partner.  



Provide a list of all contracts and subcontracts relevant in scope and size to this anticipated effort to demonstrate your ability to perform the proposed Facilities Operations, Maintenance, and Repair services over the prior three years. Relevant: Facilities Operations, Maintenance and Repair Services which are of the same or similar type in scope, magnitude, and complexity as described in this solicitation’s PWS.  Current and recent on-going contracts and contracts completed within (3) years from the issue date of this solicitation will be evaluated. Current performance will have a greater impact on the performance confidence assessment than less recent performance.

For each contract or subcontract identify: 



a. Contract number

b. Government agency or company that awarded the contract

c. The type of contract (e.g., FFP, T&M, etc.)

d. Brief description of the work

e. Contract value

f. Contract performance dates

g. Name, title, telephone number, and email address of at least two people knowledgeable with contract performance

h. Name, telephone number and email address of the Contracting Officer and Contracting Officer’s Representative for any Government contract



Describe any significant awards and certificates. 



Identify and explain any terminations for default or contract price reductions for inadequate performance.



For the listed contracts that the Offeror considers most relevant to this procurement, the Offeror shall forward a Past Performance Questionnaire (Section J, Attachment 12) to the identified contact persons.  

(End of Provision)



L.14	PREPARATION OF VOLUME III – PRICE



(a)  Submission of “certified cost or pricing data” is not required and the successful offeror will not be required to submit a Certificate of Current Cost or Pricing Data.  Offerors are required to submit “data other than certified cost or pricing data” as described herein.  The terms “certified cost or pricing data” and “data other than certified cost or pricing data” are defined at FAR 2.101.



The price proposal shall be written in a manner that is consistent with the Offeror’s normal, disclosed, and/or approved estimating and accounting practices.



Monetary amounts, other than direct labor rates, shall be expressed to the closest whole dollar amount.



The data provided in the Price Volume shall match the unit prices and extended prices included in Section B (cover letter).  Offerors are also instructed to identify:



(1)  the proposed FFP unit prices and total extended prices for each CLIN, as well as “Sum of Total Extended Prices for Phase-In, Base Period and Option Periods,” in Section B.1, “Supplies and/or Services To Be Provided;”



(2)  the total FFP for CLIN 101 thru CLIN 112 for Section B.2, “1852.216-78 Firm Fixed Price. (Dec 1988);” and



(3)  the proposed hourly rates for Section B.3, “Indefinite Delivery Indefinite Quantity (IDIQ) Task Order Support (CLIN 99).”



(b)  Offerors are further instructed to provide the following:

(1)  A table identifying the direct labor used in the proposed price for CLINs 102 - 112 only.  Identify at least the following for CLIN 102 - 112:



(i)  Offeror’s labor classification and, if applicable, corresponding collective bargaining agreement (CBA) classification or Service Contract Act wage determination labor classification;



(ii)  Number of direct regular (i.e., total straight time productive hours, total paid non-productive hours), overtime and premium labor hours for each position;



(iii)  Direct labor rates for each position;



(iv)  Premium labor rates for each position, if applicable; and



(v)  Total proposed direct labor costs for each position showing how the costs are calculated (i.e., hours x rates = costs).



Offeror format for this table is acceptable.  The total direct labor costs should match the direct labor costs for the template referenced in paragraph (2), below.



(2) Fill in Excel Workbook template entitled “JC-03 Pricing Template,” attached hereto.  For each location, each CLIN and the respective totals, identify the number of hours by element and the number of dollars by element.  If the proposal includes zero hours or zero dollars for any element, so indicate.  The amounts provided in this template must match the CLIN prices identified in Section B, as well as the direct labor data provided in the table required by paragraph (b) above.



(End of Provision)



(End of Section)


SECTION M -- EVALUATION FACTORS FOR AWARD





M.1 Clauses incorporated by Reference

Reference provision 52.252-1, Solicitation Provision Incorporated by Reference.  The provisions incorporated by reference are as follows:



(a) Federal Acquisition Regulation [48 CFR Chapter 1]:



		CLAUSE NUMBER

		DATE

		TITLE



		52.217-5

		Jul 1990

		Evaluation of Options









[bookmark: _Toc185325105][bookmark: _Toc185325542][bookmark: _Toc185325783]M.2	SOURCE SELECTION AND EVALUATION FACTORS



A.	General



(a) This competitive negotiated acquisition will be conducted in accordance with Federal Acquisition Regulation (FAR) 15.3, “Source Selection,” and NASA FAR Supplement (NFS) 1815.3, same subject.  The Source Selection procedures at NFS 1815.370, “NASA formal source selection,” will apply.



(b) The attention of Offerors is particularly directed to NFS 1815.305 “Proposal evaluation,” and NFS 1815.305-70 “Identification of unacceptable proposals.”



(c) Award will be made to the responsible Offeror whose proposal meets the requirements of the solicitation and provides the best value to the Government.  The Government intends to award a contract without discussions, however, the Government reserves the right to conduct discussions if the SSA later determines them to be necessary.



(d) This is a competitive source selection in which competing Offerors’ Technical Proposals, Past Performance and Price will be considered. By submission of its offer, the Offeror agrees to all solicitation requirements, including terms and conditions, representations and certifications, and technical requirements including those identified as evaluation factors and sub-factors.



B.	Evaluation Factors



The three evaluation factors for this procurement are indicated below: A general definition of these factors may be found at NFS 1815.304, “Evaluation factors and significant subfactors.”  These factors will be used to evaluate each proposal.



1. Mission Suitability

2. Past Performance

3. Price 



C.	Evaluation Factors



Mission Suitability is most important; Past Performance is next in importance; and Price is least important.  Mission Suitability and Past Performance when combined are significantly more important than Price.  Price is least important.



D.	Selection



After the Source Evaluation Committee (SEC) concludes its evaluations, it will present its findings to the Source Selection Authority (SSA) for this procurement.  This is a best value source selection.  A trade-off process, as described in FAR 15.101-1, will be used in making source selection.  While the SEC and the SSA will strive for maximum objectivity, the source selection process, by its nature, is subjective and, therefore, professional judgment is implicit throughout the entire process.  The SSA will make the judgments required in selecting the offer he/she considers the best value to the Government, all factors considered.





M.3	Mission Suitability FACTOR



The Mission Suitability Factor and associated sub-factors are used to assess the ability of the Offeror to successfully perform and administer the requirements of the PWS.  Proposals will be evaluated and scored numerically (in accordance with NFS 1815.305(a)(3)) based upon the sub-factor weights reflecting relative importance set forth below.  These weights are intended to be used as a guideline in the source selection decision-making process.





		Mission Suitability



		Sub-Factors

		Points



		Technical

		  500



		Management

		  250



		Safety

		  250



		Total

		1000







Mission Suitability Sub-Factors and Weights



The evaluation of the Mission Suitability factor will consider, under sub-factors set forth below, the overall quality and soundness of the proposed approach, the degree to which the Offeror understands the total requirements of the RFP and PWS, and the Offeror’s ability to perform the contract.  





The evaluation of the Mission Suitability factor will consider, under sub-factors set forth below, the overall quality and soundness of the proposed approach, the degree to which the Offeror understands the total requirements of the RFP and PWS, and the Offeror’s ability to perform the contract.  













 Adjectival rating used to score the Mission Suitability factors are as follows:



		ADJECTIVAL RATING

		DEFINITION

		PERCENTILE RANGE



		EXCELLENT

		A comprehensive and thorough proposal of exceptional merit with one or more significant strengths.  No deficiency or significant weakness exists.

		91-100



		VERY GOOD

		A proposal having no deficiency and which demonstrates over-all competence.  One or more significant strengths have been found, and strengths outbalance any weaknesses that exist.

		71-90



		GOOD

		A proposal having no deficiency which shows a reasonably sound response.  There may be strengths or weaknesses, or both.  As a whole, weaknesses not off-set by strengths do not detract from the Offeror’s response.

		51-70



		FAIR

		A proposal having no deficiency and which has one or more weaknesses.  Weaknesses outbalance any strengths.

		31-50



		POOR

		A proposal that has one or more deficiencies or significant weaknesses that demonstrate a lack of overall competence or would require a major proposal revision to correct.

		0-30







The following definitions will be used by the evaluation committee to classify the findings of the evaluation of the Offerors.  



		

		DEFINITION



		Deficiency

		A material failure of a proposal to meet a Government requirement or a combination of significant weaknesses in a proposal that increases the risk of unsuccessful contract performance to an unacceptable level.



		Weakness

		A flaw in the proposal that increases the risk of unsuccessful contract performance.



		Significant Weakness

		A flaw in the proposal that appreciably increases the risk of unsuccessful contract performance.



		Strength

		An aspect of the proposal that will have some positive impact on the successful performance of the contract.



		Significant Strength

		Some aspect of the proposal that greatly enhances the potential for successful contract performance.









(b)  The following Subfactors will be included in the evaluation of the overall Mission Suitability:



Subfactor A:   Technical Capability



The Government will evaluate proposals for Offerors’ competencies and organizational resilience in meeting PWS requirements.  Organization resilience includes the Offeror’s depth of resources, ability to adapt to changes in the mission environment, and agility in responding to emergencies. In evaluating each offer, the Government will consider the following:



a. Ability to maintain reliable facilities in accordance with the requirements of the PWS. Include your approach to resourcing, scheduling and performing Reliability Centered Maintenance (preventive maintenance, programmed maintenance, predictive test and inspection, root cause failure analysis). 



b. Ability to perform Critical Systems Certifications in accordance with the requirements of the PWS.



c. Ability to operate and maintain energy efficient facilities in accordance with the requirements of the PWS. 



d. Ability to establish and maintain a team-oriented working relationship with the Government at all levels to ensure requirements are clearly communicated, mutually understood, and completely satisfied;



e. Work cooperatively with other Center contractors;



f. Ability to support surge activities and tasks that are considered normal workload fluctuations; and



g. Ability to provide expert resources to perform as needed IDIQ Repairs without negatively impacting scheduled work and maintenance.



Subfactor B:  Management Plan / Key Personnel



The Government will evaluate the Offeror’s Management Plan / Key Personnel. Consideration will be given to the Offeror’s adequacy, realism, effectiveness, and completeness of the information provided in the below areas: 



a. The Phase-In plan and schedule minimizes disruptions to operations and addresses staffing and sequence of events that will ensure a fully-operational contract performance at the completion of Phase-In. 

b. The proposed key personnel and the rationale for designating them as key, position descriptions, signed letters of commitment, and the qualifications of the individuals selected to fill these positions. 

c. Offeror’s proposed approach to workforce management from contract phase in through the life of the contract including:



i) Offeror’s proposed use of the Government’s CMMS to manage work activity and facility assets in accordance with the PWS Requirements. 

ii) Offeror’s proposed approach to workforce accountability, productivity, and development to ensure the workforce delivers quality maintenance services, troubleshooting and repairs on schedule and without delays. 

(1) Offeror’s proposed approach to providing technical advice and expert resources to resolving all Electrical, HVAC, Fire and Mechanical System issues.

iii) Offeror’s proposed organizational chart. Identify lines of authority, chain of command and channels of communication.

iv) Offeror’s proposed approach to innovative team concepts, cross- utilization, interface with Government contracting, other support contractors and customers, and how it will successfully enhance performance.

v) Offeror’s proposed staffing approach to meet workload fluctuations and scheduled facilities operations, maintenance and repairs to prevent delays in the delivery of the PWS requirements and to avoid disruption to Center Operations. 

vi) Offeror’s proposed approach to: attract, retain, develop, maintain, and motivate the workforce. 



Subfactor C:  Safety



The Offeror’s Safety and Health Plan will be evaluated for a complete and comprehensive response to the management of safety and health hazards that will be expected during the course of this contract in accordance with NPR 8715.3C. The Offeror’s approach and understanding of safety program elements will be evaluated to determine soundness, technical merit, innovativeness, efficiency, and effectiveness including whether the plan appropriately covers and enforces the techniques for achieving program goals and includes:

i. Methods to demonstrate Leadership and employee commitment, and involvement to safety. 

ii. Methods of hazard prevention and control analysis are documented for all specific operations, such as inspections, testing, and operating procedures.

iii. Means for ensuring that every employee understands how to recognize hazards and how to eliminate and/or control them.

iv. Procedures for safety and health training and certification of personnel, particularly those performing potentially hazardous operations.  Identify certifications and corresponding training requirements and/or physical conditions that are required to perform work.

v. Describe procedures for obtaining, inspecting, and maintaining protective equipment including training and recordkeeping.

vi. Controls over the procurement, storage, issuance, and use of hazardous substances, Material Safety Data Sheet protocol,and procedures for management of hazardous waste.

vii. Controls for special hazardous materials and processes, such as lasers, explosives, biohazards, power-actuated hand tools, high-pressure devices, and asbestosis and lead

viii. Method of making sure that emergency response plans and procedures are current and sufficient. 

ix. Method for making sure employees consistently perform their work safely and in accordance with the plan.

x. Method for reporting and investigating accidents and incidents (mishaps).

xi. Compliance with applicable Federal, State, and local statutory and regulatory requirements as specified in SOW Section C.10.7.2.

xii. Surveillance strategy to ensure adherence and effectiveness of the Safety and Health Plan.  



[bookmark: _Toc185325106][bookmark: _Toc185325543][bookmark: _Toc185325784]M.4	PAST PERFORMANCE FACTOR



The Government will evaluate the Offeror’s past performance to determine whether it is relevant to the PWS of this procurement. Consideration will be given to: overall contract performance, contract type, contract size, and type of services provided.



The Government will evaluate the information provided in Volume I Past Performance, past performance questionnaires, Government’s past performance databases, and other sources available to the Government.



Offerors without a record of relevant past performance, or for whom information on past performance is not available, shall receive a neutral rating in accordance with FAR 15.305(a)(2)(iv).



Past Performance will not be numerically scored but will be evaluated using the following levels of confidence ratings:





		ADJECTIVAL RATING

		DEFINITION



		

VERY HIGH LEVEL OF CONFIDENCE

		The Offeror’s relevant past performance is of exceptional merit and is very highly pertinent to this acquisition; indicating exemplary performance in a timely, efficient, and economical manner; very minor (if any) problems with no adverse effect on overall performance.  Based on the Offeror’s performance record, there is a very high level of confidence that the Offeror will successfully perform the required effort. ** (One or more significant strengths exist.  No significant weaknesses exist.)



		

HIGH LEVEL OF CONFIDENCE

		The Offeror’s relevant past performance is highly pertinent to this acquisition; demonstrating very effective performance that would be fully responsive to contract requirements with contract requirements accomplished in a timely, efficient, and economical manner for the most part with only minor problems with little identifiable effect on overall performance.  Based on the Offeror’s performance record, there is a high level of confidence that the Offeror will successfully perform the required effort.  ** (One or more significant strengths exist.  Strengths outbalance any weakness.)



		

MODERATE LEVEL OF CONFIDENCE

		The Offeror’s relevant past performance is pertinent to this acquisition, and it demonstrates effective performance; fully responsive to contract requirements; reportable problems, but with little identifiable effect on overall performance. Based on the Offeror’s performance record, there is a moderate level of confidence that the Offeror will successfully perform the required effort. ** (There may be strengths or weaknesses, or both.)



		

LOW LEVEL OF CONFIDENCE

		The Offeror’s relevant past performance is at least somewhat pertinent to this acquisition, and it meets or slightly exceeds minimum acceptable standards; adequate results; reportable problems with identifiable, but not substantial, effects on overall performance. Based on the Offeror’s performance record, there is a low level of confidence that the Offeror will successfully perform the required effort.  Changes to the Offeror’s existing processes may be necessary in order to achieve contract requirements.  ** (One or more weaknesses exist. Weaknesses outbalance strengths.)



		

VERY LOW LEVEL OF CONFIDENCE

		The Offeror’s relevant past performance does not meet minimum acceptable standards in one or more areas; remedial action required in one or more areas; problems in one or more areas which, adversely affect overall performance. Based on the Offeror’s performance record, there is a very low level of confidence that the Offeror will successfully perform the required effort.  ** (One or more deficiencies or significant weaknesses exist.)



		

NEUTRAL

		In the case of an Offeror without a record of relevant past performance or for whom information on past performance is not available, the Offeror may not be evaluated favorably or unfavorably on past performance [see FAR 15.305(a) (2) (ii) and (iv)].







The following definitions will be used by the evaluation committee to classify the findings of the evaluation of the Offerors.  



		

		DEFINITION



		Deficiency

		A material failure of a proposal to meet a Government requirement or a combination of significant weaknesses in a proposal that increases the risk of unsuccessful contract performance to an unacceptable level.



		Weakness

		A flaw in the proposal that increases the risk of unsuccessful contract performance.



		Significant Weakness

		A flaw in the proposal that appreciably increases the risk of unsuccessful contract performance.



		Strength

		An aspect of the proposal that will have some positive impact on the successful performance of the contract.



		Significant Strength

		Some aspect of the proposal that greatly enhances the potential for successful contract performance.
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(a) Although the price volume is not numerically scored and receives no adjectival rating, it is important in determining that the Offeror understands the requirement and the resources required to satisfy it.



(b) The proposed prices will be reviewed for arithmetic errors. Arithmetic errors not explained by rounding may result in clarifications, discussions or disqualification.



(c) In the event of one of the following, a deficiency or weakness may be assigned to the Offeror’s Mission Suitability evaluation:



(i) The data submitted in the Price Volume conflicts with data provided in the proposed Mission Suitability Volume; or



(ii) The data provided in the Price Volume otherwise indicate a failure to understand the requirement; or



(iii) The unit prices between contract years vary significantly without explanation. 



(d) Price analysis techniques will be applied to the Evaluated Price to ensure that a fair and reasonable price is paid by the Government.



(e) The government will develop an Evaluated Price for each Offeror considered for selection.  The Evaluated Price will consist of the sum of the following for each such Offeror:



(i)  The proposed price for CLIN 101, Phase-In;



(ii)  The proposed extended prices for each CLIN 102 through 512; and



(iii)  For CLIN 99, a total of $1,750,000 will be included.



The Offerors’ Evaluated Prices will be compared and presented to the Source Selection Authority.



(f) Evaluation of options does not obligate the Government to exercise the option(s).



(End of Section)



(End of Solicitation)
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ATTACHMENT A -- PERFORMANCE WORK STATEMENT



[bookmark: _Toc135014292][bookmark: _Toc346191948][bookmark: _Toc134934672][bookmark: _Toc141761775]C.1. General Intention

The intention of this work statement is to provide all facility operations, maintenance, repair, janitorial services, grounds-keeping services, and other directly related miscellaneous services for all facilities (buildings, utilities, structures and related systems) and assets (equipment and utility infrastructure) at National Aeronautics and Space Administration's (NASA) Dryden Flight Research Center (DFRC) and Dryden Aircraft Operations Facility (DAOF).  



For the purpose of this requirement, “DRYDEN” herein refers to the entire NASA Dryden Center, including both DFRC on Edwards Air Force Base, CA; and DAOF in Palmdale, CA.

[bookmark: _Toc346191949]C.1.1. Dryden’s Mission

Dryden is NASA's premier flight research and test center. Located at Edwards, California in the western Mojave Desert, DFRC is uniquely situated to take advantage of the excellent year-round flying weather, remote area, and visibility to test some of the nation’s most exciting air vehicles.  For sixty years, Research projects at Dryden have led to major advancements in the design and capabilities of many state-of-the-art civilian and military aircraft. The newest, the fastest, the highest – all have made their debut in the vast, clear desert skies over Dryden.  To further advance in-flight science and to accommodate the increasing number of aircraft, Dryden also operates the DAOF – its largest aircraft hangar facility, located 35 miles southwest of DFRC.



Dryden’s mission is “advancing technology and science through flight.”  Elements of this research mission include pioneering aerospace technology, validating space exploration concepts, conducting science missions, and supporting the Shuttle and the International Space Station.

[bookmark: _Toc346191950]C.1.2. Facilities Engineering and Asset Management Mission

The Facilities Engineering and Asset Management Office (FEAMO) is the organization responsible for the stewardship of Dryden’s facilities and assets.  



The FEAMO mission is to “provide our customers and partners with safe, high quality, cost effective facilities and assets that are consistent with those required for a world-class flight research organization.”



[bookmark: _Toc135014293]The FEAMO vision is: “When Dryden Flies, Dryden Facilities and Assets are ready.”  



[bookmark: _Toc346191951]C.2. Purpose

The Contractor shall provide a proactive management approach to operate, maintain, and repair all Dryden facilities, utilities, and grounds. The Contractor shall implement a management philosophy and plan that incorporates and complies with the NASA Procedural Requirements 



The Contractor is responsible for initiating all maintenance and repair actions to ensure that Dryden facilities and assets are available and reliable to support the mission.  The Contractor shall furnish all management, labor, supervision, tools, materials, equipment and incidental engineering necessary for fulfillment of this contract in accordance with the requirements specified herein.  This contract is a Firm Fixed Price (FFP) contract and includes all estimation and proposal efforts to propose Indefinite Delivery Indefinite Quantity (IDIQ) work as well as all close-out package services for any awarded IDIQ work.  IDIQ work may be awarded per section C.6 “IDIQ Repair Work Requirements and Procedures”.



Attachment J-C01 lists the real property (facilities) to be maintained.  Attachment J-C02 lists the collateral equipment (assets) to be maintained.  

[bookmark: _Toc135014294][bookmark: _Toc346191952][bookmark: _Toc134934674][bookmark: _Toc141761776]C.2.1. Limitations  

[bookmark: _Toc141761777]Facility alteration, construction, and renovation are not included within the scope of this contract.  This work will be accomplished by separate contract.  In the event damage is caused by the Contractor's negligence, the Contractor will be responsible for all costs to correct that damage and this exclusion will not apply to those activities.



The Contractor is not responsible for:



1. Maintenance on NB-119, the Space Shuttle Mate-Demate-Device (MDD), except the fire protection and grounding systems 

2. Maintenance on communication cables not associated with the equipment listed in Attachment J-C02

3. Daily administration of the fuel station and fuel management

4. Purchase and delivery of generator fuel

5. Work on automotive vehicles; aircraft vehicles

6. Air Field sweeping unless specifically directed by the Contracting Officer’s Technical Representative (COTR/COR)

7. CONEX boxes not listed in Attachment J-C01 

8. Governmental permit fees and regulatory fees 

9. Servicing, cleaning, moving, or dusting business machines, personal computers, or office equipment of similar nature

10. Cleaning or maintaining personal items such as microwaves, refrigerators, or water coolers

[bookmark: _Toc346191953][bookmark: _Toc135014295]C.2.2. Definitions – Technical 

Attachment J-C04 identifies commonly used Acronyms and Definitions.

 

[bookmark: _Toc296946592][bookmark: _Toc135014309][bookmark: _Toc135014298]Where “as directed,” “as required,” "as permitted,” “approval,” “acceptance,” or words of similar import are used, it shall be understood that direction, requirement, permission, approval, or acceptance of the Contracting Officer (CO) is intended unless stated otherwise.



NASA Procedural Requirement (NPR) documents are referenced throughout this contract.  These are publicly available at: http://nodis3.gsfc.nasa.gov/ .



[bookmark: _Toc346191954]C.3. Dryden Facility Operations



The contractor shall operate all Dryden utilities, and facilities equipment and systems. This includes but is not limited to monitoring, inspecting and servicing per the requirements set forth in the “Operations” job plan of Attachment J-C02 “Asset Maintenance Requirements”. 



The purpose of operations is to operate utilities and facilities within proper parameters and conditions to ensure reliability, and to correct faulty operating conditions before they adversely impact the Center. The operations include inspections, monitoring, and services for the following:



1. Weekly water treatment of closed and open loop heating and cooling systems

2. Weekly Aboveground Fuel Storage Tank Inspections

3. Daily chiller and boiler plant operations and inspections

4. Weekly electrical substation operation and inspections

5. Weekly uninterruptible power supply operations and inspections

6. Weekly fire suppression systems operations and inspections

7. Daily sewage lift stations operations and inspections

8. Weekly fuel station inspections

9. Weekly inspection and test of emergency eyewash and showers

10. Quarterly inspection and pumping of manholes as needed



Within the 30 day transition period the contractor shall develop and submit operating logs for the above systems and equipment for government review and approval. Operating logs shall be maintained at the equipment location and shall be updated daily or weekly depending upon the inspection requirement in the “Operations” job plan of Attachment J-C02.  The Site Supervisor or Site Manager shall be responsible for reviewing and signing the operating logs to determine if there are abnormal or out of range conditions that require corrective action and to ensure that the logs are current, complete and accurate. The Site Manager or Site Supervisor shall ensure operating deficiencies are corrected upon discovery. 

[bookmark: _Toc346191955]C.3.1. Daily Assignment & Activity Reports

The government will perform surveillance of the activities of the contractor for quality, timely completion, and accurate status reporting. Within the 60 day transition period the contractor shall develop and submit a Daily Assignment & Activity Report to the government for approval. The report will be used by the Government to randomly inspect the work and work activities of the contractor. The Contractor shall fully cooperate with the Government Inspectors performing the inspections. 



Within the first hour of every work day the contractor shall provide the Government approved daily assignment and activity report to the COTR/COR and COTR/COR designees.  The report shall show all assigned work order activity for the current day, and the status of work orders assigned from the previous day. The report shall include the following information:



1. Date

2. Employees Name

3. Assignment Number 

4. Building Number

5. Asset Number

6. CMMS Work Order Number

7. Work Type (PM, TC, SR, etc)

8. Labor Hours Worked on Assignment

9. Material Cost incurred On Work Order

10. Work Order Status (Complete, In Progress, Waiting Materials, etc)

11. Equipment Status (Operating / Out of Service / Operating at Reduced Capacity)



The report includes assigned activities of all field employees, including janitors.   

[bookmark: _Toc346191956]C.3.2. Status of Operating Assets / Equipment

The contractor shall record the real time status of Operating Assets / Equipment in the CMMS “Report Downtime” Module. The status shall be updated daily to show all assets that have been removed from service, and assets that have been returned to service due to equipment breakdowns and failures. The estimated date and time of the breakdown or failure shall be recorded. 



The Downtime “Type” shall be recorded as either “Operational or Non-Operational and the Downtime Code shall be recorded as one of the following:



1. Breakdown - O&M (breakdowns pending Contractor action only to resolve)

2. Breakdown - Government (breakdowns pending Government action to resolve)

3. Reduced Capacity - O&M (equipment operating at reduced or partial capacity pending Contractor action only to resolve)

4. Reduced Capacity – Government (equipment operating at reduced or partial capacity pending Government action to resolve)

[bookmark: _Toc346191957]C.3.3. Utility Outages

Utility Outages are the shutdown, de-energizing, isolation, and lock out / tag out of utility energy sources, facilities equipment and facilities systems, so that Facilities Operations, Maintenance, Construction Work, and other facility related services can be performed safely without risk to personnel and property, and without impact to the NASA DFRC Mission and Operations. The Contractor shall conduct Utility Outages and Utility Outage Support for work performed by others at DFRC and DAOF. All Utility Outage work is included in the Firm Fixed Price of the contract. Outage support shall be provided using Service Requests and / or the Outage CLIN of the contract.

[bookmark: _Toc346191958]C.3.3.1. Utility Outage Requirements 

The Contractor shall be an active participant and member of the DFRC Utility Outage Committee. The Contractor shall attend weekly Utility Outage Meetings and participate in outage planning that will affect utilities, facilities and systems for which the Contractor is responsible and outages required by others which require the support of the Contractor.

[bookmark: _Toc346191959]C.3.3.2. Outages Required for Operations, Maintenance & Repair

Many maintenance and repair activities performed by the Contractor will require utility outages. The Contractor shall plan and schedule maintenance and repair work requiring outages to ensure the work is completed on time. The Contractor shall properly plan to minimize the number and duration of outages and to minimize the impact on DFRC Mission and Operations.  The Contractor shall prepare and submit to the COTR/COR a 6 month look-ahead schedule for PM / PT&I of assets assigned criticality codes of 1 and 2. The first 6 month schedule is due within the first 60 days of the contract and every 6 months thereafter. The Contractor shall attend weekly Facilities Most Hazardous Activities Meetings and shall notify the meeting chairperson of all Operations, Maintenance and Repair Utility Outages scheduled for the week.



Per the requirements of Dryden Operational Procedure DOP-F-604 (Attachment J-C14) the Contractor shall provide 14 working days advance notice for utility outages to the DFRC Outage Committee. Prior to conducting utility outages the Contractor shall complete a DFRC 113-8 “Utility System Outage Approval” form and obtain all required form approvals. 



The Utility Outage approval requires a shut-down/start-up plan, Activity Hazard Analysis, and Center Impact Analysis. The Contractor shall inform all DFRC personnel impacted by utility outages and shall prepare a DFRC Center Utility Outage Notification Matrix for approval and distribution by the Government. The Contractor is responsible to ensure adequate time is allowed for the outage approval process.  The Outage planning process and Utility System Outage Approval form are shown below to provide a general idea of the planning level of effort.



[image: ]

[image: Utility Outage_DFRC113-8 Outage Request Form.jpg]



[bookmark: _Toc346191960]C.3.3.3. Utility Outage Support for Others

The Contractor shall provide Utility Outage Support for other contractors and Government Organizations. Utility Outage Support includes the development of Work Plans, Activity Hazard Analysis, and Center Impact Analysis to perform the shutdown, switching, de-energizing, isolation, lock out / tag out of utilities, facilities equipment and facilities systems; and the restoration thereof to normal operation and service. The Government Organizations and contractors requiring Outage Support will provide a minimum of 7 days notification to the Utility Outage Committee to allow the O&M Contractor sufficient time to plan the support. The O&M Contractor shall provide impact analysis within 2 working days of notification of the outage.



The 7 day notification does not apply in the event of emergency circumstances as identified in C.5.1.  In emergency circumstances the Contractor shall respond immediately.  Occasionally there may be urgent circumstances that require Outage Support sooner than 7 days, the Contractor shall work with the Government in good faith to accommodate Outage Support of an urgent nature as identified in C.5.1.



The Government estimates that the annual level of effort for Utility Outage Support will be 1,000 hours annually. The Government anticipates that 75% of Utility Outage Support will be required during DFRC non-core hours after 5 PM and on weekends.

[bookmark: _Toc346191961]C.3.3.4. Unscheduled Utility Outages

The Contractor shall immediately inform the COTR/COR of all emergencies requiring unscheduled utility outages. The Contractor shall respond to unscheduled outages in accordance with the requirements for “Emergency Trouble Calls”.   All affected systems shall be returned to service in order of importance according to the Mission Criticality rating listed in attachment J-C02. The Contractor shall immediately inform the COTR/COR after all services are restored.  

[bookmark: _Toc346191962]C.3.3.5. Notice of Equipment Shutdowns

The Contractor shall notify the Facility Managers and building occupants of all equipment shut downs at least three (3) business days in advance. The Contractor shall coordinate the shut-down with the Facility Manager or other designated representative in that affected building.  

[bookmark: _Toc346191963]C.3.4. Operations & Maintenance Energy Efficiency & Sustainability Best Practices Plan

The Contractor shall implement an Operations & Maintenance Energy Efficiency & Sustainability Plan within the first 90 days of the contract. The plan will identify O&M Practices that comply with the attached NPR 8570.1, Dryden Energy Policy (J-C52), NPD 8500 (J-C50), and LEED O&M practices for Existing Buildings.  The plan shall increase awareness of energy efficiency, equipment and systems optimization, conservation, and environmental protection and stewardship. 



The contractor shall ensure that all employees that operate and maintain facilities equipment that utilize electricity, natural gas, water or other forms of energy are trained and knowledgeable on the operation and maintenance of the equipment and building systems. The employees shall understand how to operate and maintain the equipment and building systems in a way that optimizes energy efficiency.



The contractor shall operate building systems and equipment to maximize energy efficiency and ensure compliance with environmental regulations. This includes following best energy efficiency and conservation practices in the operation of chillers, air conditioning systems, energy management systems, boilers, heating systems, lighting and lighting control systems. The Contractor’s Energy Efficiency & Sustainability Best Practices Plan shall include but not be limited to the following, many of which are requirements in maintenance job plans and operations job plans. 



The Contractor shall perform the requirements of the O&M Contract to ensure that the design life expectancy of the equipment will be achieved or exceeded.



The contractor shall set up and maintain chill water and hot water reset schedules that optimize the energy efficient performance of chillers and boilers.



The contractor shall maintain onsite trained personnel who can demonstrate proficiency in the operation of the SIEMENS Energy Management System. The contractor shall maintain seasonally updated operating schedules in programmable thermostats and the SIEMENS Energy Management System  to control scheduled start and stop times of HVAC equipment, chillers, boilers, pumps, air handlers and fan coils in an effort to maintain optimum energy efficiency. The contractor shall ensure that the schedules meet the operational requirements of the DFRC facilities and shutdown the operation of equipment on weekends, holidays and during hours when the facilities are not being used. The contractor shall take precautions to freeze protect building systems during freezing weather conditions. 



The contractor shall maintain HVAC controls, enthalpy and economizer controls, actuators and dampers in proper working condition to maximize energy efficiency. This includes maximizing the use of OSA for free cooling, disable mechanical cooling systems equipped with economizers when OSA temperatures are below 55 degrees, disable heating systems when outdoor temperatures are above 68 degrees. The contractor shall advise the COTR/COR of any adverse conditions associated with these operating requirements that may impact Mission Capabilities or Center Operations.



The contractor shall ensure that lighting controls are properly operated to minimize energy consumption. This includes maintaining schedules in lighting control panels, checking the operation of occupancy sensors, photocells, time clocks and other lighting controls to ensure that lights are turned off when buildings are not occupied other than is required to ensure emergency egress and safety.



During the course of maintenance and IDIQ work the contractor shall replace failed components such as lamps, ballasts, light fixtures, compressors, flush valves, faucets, shower heads, air conditioning equipment, thermostats, etc with the most energy / water efficient device applicable to the application.  The parts, materials and equipment shall conform to the standards, requirements, and specifications set forth in Energy Star, Watersense, Federal Energy Management Program, USDA bio-based products, and Electronic Product Environmental Assessment Tool as applicable. Where replacement components are expected to deviate from energy and water efficient use the contractor shall obtain COTR/COR approval to make the change.



The contractor shall operate cooling towers at the maximum cycles of concentration and minimum bleed-off with appropriate water treatment without causing scaling and fouling of heat exchangers that could adversely impact the operation of equipment.



The contractor shall perform annual flue gas and combustion testing on hot water boilers to ensure proper combustion and reduced emissions of CO2 and NOX.



The Contractor shall perform annual testing of Indoor Air Quality CO2 levels to ensure buildings are properly ventilated but not over ventilated.



The Contractor shall properly operate, inspect and maintain variable frequency drives used on fan and pump systems.



The Contractor shall trend the SIEMENS EMCS at least once per quarter to determine if building equipment and systems are operating and shutting down as scheduled, and maintaining heating and cooling set points.



The Contractor shall use data loggers or inspect building systems that are not controlled via an EMCS on a quarterly basis to determine if building equipment and systems are operating and shutting down as scheduled, and maintaining heating and cooling set points.



The Contractor shall support efforts as directed by the COTR/COR or the COTR/COR’s designated representative to reduce Center-wide electricity load in the event of a utility company Demand Response call. Demand Response calls can occur during peak summer months when there is a potential risk of an area wide grid overload. Demand Response calls may require short notice or immediate response to open circuits and systematically shutdown systems.



The Contractor shall propose the use of effective green cleaning products for Janitorial & Maintenance Services for Government approval.



The Contractor shall maximize recycling efforts by recommending the use of recycled consumable products such as paints and lubricants. Products must be accepted for use by equipment manufacturers where applicable, and approved by the Government prior to use.

[bookmark: _Toc346191964]C.3.5. Utility Meter Reading

The Contractor shall record readings of all utility (electric, water, gas) meters on a regular monthly schedule.  There are sixty-three (63) electric meters, nineteen (19) gas meters, and four (4) water meters that require monthly readings. This is recurring work that is included in the firm fixed-price portion of the contract.  The meter readings shall be recorded on forms developed by the Contractor and approved by the COTR/COR. The form shall contain such items as kilowatt hours, peak demand, meter serial number, meter type, last calibration, date, time, general condition, turns ratio of current transformers (CT), multiplying factor, and meter reader's name.  Where voltage and current meters are connected to the same line, the Contractor shall read and record both voltage and current.  A copy of the form shall be turned in to the Energy Manager and COTR/COR at the end of each month.  Monthly readings shall be coordinated with EAFB/AFFTC Civil Engineering.  The Contractor shall maintain the forms and record the information in the CMMS.



[bookmark: _Toc346191965]C.3.6. Facility Condition Assessments

The Contractor shall perform annual facility condition assessments of Dryden Facilities and Utilities in accordance with the job plan requirements in attachment J-C02. The facility condition assessments shall include inspections of the interior and exterior of facilities to identify deficiencies. Trouble Calls (TC) and Service Request (SR) shall be initiated to correct deficiencies valued at under $2,000. IDIQ Repair task order requests shall be initiated for COTR/COR approval consideration to correct deficiencies valued from $2,000 - $50,000. 



All deficiencies identified during the facility condition assessments which exceed the funding available for corrective action shall be classified as priority 6 “Deferred Maintenance” work in the CMMS. 



[bookmark: _Toc346191966]C.3.7. Commissioning & Decommissioning Facilities

Upon request from the Government the contractor shall provide an estimate for decommissioning facilities identified to be removed from service. This will include de-energizing power panels, placing cooling and heating systems into a mothballed condition, and other actions as specified by the Government. 



The Government has identified some facilities asnon-core. The Contractor shall propose the cost to maintain non-core facilities in the non-core CLIN lines. The non-core CLIN’s shall be used in cost negotiations to remove non-core facilities from the Operations & Maintenance Contract upon notification from the Government that a facility is planned for decommissioning. 



Upon commissioning of a new facility or re-commissioning of a facility the contractor Government shall negotiate a contract modification for inclusion of the new or re-commission facilities into the O&M Contract. 



[bookmark: _Toc346191967]C.4. Dryden Facility Maintenance

[bookmark: _Toc346191968]C.4.1. General Requirements and Procedures for Recurring Work 

The Contractor shall perform recurring work in accordance with the provisions of this subsection.  Recurring work includes all PM, PTI, PGM, and other scheduled maintenance and repair work requirements. All recurring work is included in the FFP portion of the contract.  The Contractor shall perform the maintenance work listed in Attachment J-C02. It is the Government’s intent that all equipment and systems supporting DFRC and DAOF be maintained as part of the preventive maintenance program.



The testing, maintenance and repair of major facilities systems including Fire, Electrical, HVAC and Mechanical Systems must not interrupt the operations of the building occupants and are therefore predominantly required to be performed during non-core DFRC working hours. Non-core working hours are generally after 5 PM Monday-Friday, or weekends and holidays.



Maintenance job plans in attachment J-C02 provide guidance on the tasks to be performed to maintain the building systems and equipment. It is the contractor’s responsibility to perform all work in a manner that results in a quality finished work product that ensures the building systems and equipment operate and perform reliably per manufacturer’s design.



A requirement of all J-C02 maintenance job plans whether stated in the job plan or not is that contractor shall correct all maintenance deficiencies found during the performance of preventive maintenance. Maintenance deficiencies are small incidental repairs that may be beyond the scope of preventive maintenance that require a labor and material effort less than $200 in value. Repairs or item replacements recommended by manufacturers in the equipment O&M Manuals, O&M technical bulletins, advisories, and items specifically identified in the job plans are part of the preventive maintenance requirement and do not fall under the classification of minor repairs or maintenance deficiencies.  A record of all observed and corrected maintenance deficiencies shall be reported to the COTR/COR and the COTR/COR Designees as part of the daily assignment and activity report.  



Maintenance job plans also require the contractor to initiate corrective action for major deficiencies that are found during the performance of preventive maintenance. Major deficiencies are repairs beyond the $200 value. Major deficiencies valued up to $2,000 shall be reported immediately and corrected using trouble calls upon approval by the COTR/COR. Major deficiencies valued from $2,000 - $50,000 shall be reported immediately and corrected by the contractor as IDIQ Repair Work upon approval by Government as described in the “Requirements and Procedures for Non-Recurring (IDIQ) Work” section of this contract. All major deficiencies not approved by the COTR/COR to be corrected by the contractor shall be submitted by the contractor as a Discrepancy Report (DR) to the Dryden Configuration Change Board (CCB). 



Assets which fail to a condition where they are not operational or not safely operational, and which have open PM, PGM and PTI work orders which are beyond the targeted completion date will be evaluated to determine if the failure to perform maintenance was a factor in the failure of the equipment. Maintenance failures are included in the J-C06 “Performance and Deduction Metrics”. Maintenance failures will be determined by investigating the condition of the failed assets and reviewing the maintenance history performed on the assets. Maintenance failure deductions will be based upon the findings of the Government’s investigation.



Technical standards and regulations are frequently updated by the sponsoring organizations (such as NFPA, OSHA, ASTM and IEEE). Often the update year is part of the standard number. This PWS and CMMS Maintenance Job Plans may reference standards and regulations that have subsequently changed. It is the contractor’s responsibility to fully comply with the latest standards and regulations. 

[bookmark: _Toc346191969]C.4.1.1. Materials, Equipment and Planning

The Contractor shall maintain sufficient offtheshelf materials and equipment on hand to support work requirements.  Lack of materials, equipment, or planning shall not relieve the Contractor from the requirement to complete work within the specified time limits and shall not be considered an acceptable cause for non-performance. All materials procured for maintenance and services shall conform to the requirements, standards and specifications of the Federal Energy Management Program (FEMP), DOE Energy Star, EPA Watersense, USDA Bio-Based Products, and Electronic Product Environmental Assessment Tool (EPEAT) as applicable.   

[bookmark: _Toc346191970]C.4.1.2. Communication

The Contractor shall escalate all critical failures and potential critical failures to the COTR/COR, Facility Manager, and FEAMO Management Team immediately.  This includes reporting alarms and emergency response to life-safety and critical building system alarms.  It is mandatory that the Contractor obtain positive notification acknowledgement of this communication.

[bookmark: _Toc346191971]C.4.1.3. Performance Metrics, Deductions & Equipment Criticality

The Contractor shall perform per the requirements stated in Attachment J-C06 “Performance and Deduction Metrics. The Government will use the MAXIMO CMMS “DFRC Monthly Work Order O&M Deduct” Report”, MAXIMO CMMS queries and random field inspections to determine monthly work order completion percentages and to measure other performance criteria. After review of the Monthly Performance Metric the Government will notify the Contractor of any intention to take deductions based upon Attachment J-C06 “Performance and Deduction Metrics” and will request the Contractor to adjust the following months invoice accordingly.  The Contractor shall have an opportunity to dispute any deductions and request consideration to waive the deduction before sending the next month’s invoice to the Government for payment. 



The J-C02 “Asset Maintenance Requirements” document, MAXIMO CMMS and the J-C06 “Performance and Deduction Metrics” distinguish between critical and non-critical equipment assets. The criticality codes are based upon the impact of the equipment on safety, environment, and mission. Equipment assets with criticality codes of 1-4 are classified as “critical.” Equipment assets with criticality codes 5-9 are classified as “non-critical.”  Failure to complete maintenance and repair of equipment in either criticality category within the time requirements of this contract will result in deductions; however the failure to perform critical assets maintenance and repair carries a higher level of deduction.



Maintenance failures are included in the J-C06 “Performance and Deduction Metrics”. Maintenance failures will be determined by investigating the condition of the failed assets and reviewing the maintenance history performed on the assets. Assets which fail to a condition where they are not operational or not safely operational, and which have open PM, PGM and PTI work orders which are beyond the targeted completion date will be evaluated to determine if the failure to perform maintenance was a factor in the failure of the equipment. Maintenance failure deductions will be based upon the findings of the Government’s investigation. 

[bookmark: _Toc346191972]C.4.1.4. Quality  

Quality PM will be assured through the Contractor’s QCP and Government Quality Assurance.  To facilitate Government verification of inspections, the Contractor shall date stamp or mark all replacement items such as filters, belts, etc. with the date changed.  Quality PM includes visual inspections, site clean-up, debris removal, and completion of specified reports such as input to CMMS. 



The Contractor shall assure quality PT&I through the use of instruments that are calibrated and effective for the condition being monitored and ensuring PT&I is performed by qualified personnel.  The Government will assess PT&I quality by evaluation of the analyst’s interpretation and diagnosis of equipment condition, inspection of the PT&I equipment, and review of the analyst’s qualifications. 

[bookmark: _Toc346191973]C.4.1.5. Records & Reports 

The Contractor shall submit a copy of the Monthly Performance Report (DRD14) five (5) business days prior to the monthly invoice date. The Monthly Performance Report shall report all elements identified in DRD14.  The Monthly Performance Report shall also include: 



C.4.1.5.1. A list of equipment deficiencies noted during the inspections and testing that are beyond the scope of recurring work, as defined in Section C.4.3 “Preventive Maintenance” and Section C.4.4 “Predictive Testing & Inspection (PT&I).” These reports shall provide a detailed description of identified deficiencies, including PT&I data.  If at the time of the inspection, the Contractor feels it would be more economical to make such repairs while conducting the inspection, such as while a valve is open for cleaning and inspection, the Contractor may notify the COTR/COR of the defect and request approval to make the repair at that time. In all cases, PT&I data and analysis software is NASA property and must be accessible to facilitate Government verification of work.



C.4.1.5.2. All reports required as part of Recurring work in Attachment J-C07. 



C.4.1.5.3. The Contractor shall complete and maintain records for each item of equipment and system listed in Attachment J-C02.  The Contractor shall maintain completed records in CMMS throughout the term of the contract.

[bookmark: _Toc346191974]C.4.1.6. Anticipated Repairs

Based on the PM and PT&I inspections, the Contractor shall submit a monthly performance report (DRD14) and a list of needed repairs with estimates for facility items that that require corrective measures.  The list shall be submitted five (5) business days prior to the monthly invoice date.  Information submitted will be used to plan, prioritize and prepare repair projects. 

[bookmark: _Toc346191975]C.4.2. Reliability Centered Maintenance

The DFRC RCM program is managed by the Government. The Government will continuously improve this program based on the RCM philosophy to provide the optimum mix of preventive maintenance, performance testing and evaluation, predictive test and inspection, programmed maintenance, and reactive maintenance necessary to minimize repair requirements and maximize the life span and performance of the Center’s utilities, facilities, and facilities equipment. 



During the term of this contract the Government will continuously improve the facilities maintenance job plans in the J-C02 “Asset Maintenance Requirements” document to improve conformance with:



1. NPR 8831.2E

2. NASA Reliability Centered Maintenance Guide

3. Manufacturers Recommendations and Requirements 

4. Regulatory Agencies Requirements

5. Energy Efficiency Best Practices



The Contractor shall participate in the RCM Program Improvements and shall assign a RCM Associate that is trained, skilled and experienced in RCM and Predictive Test and Inspection to work with the Government Team to improve the program. Changes to the maintenance job plans may result in the addition or elimination of tasks, reduce or increase tasks frequencies, and add or eliminate predictive test and inspection requirements. The government or the contractor may request an equitable adjustment for changes that result in a cost increase of 10% or more, changes with less than a 10% cost increase are part of the firm fixed price of the contract. (this is needed to cover changes that may be required to continuously improve on our maintenance requirements in order to better comply with manufacturers requirements; and changing regulations, and energy efficiency and conservation standards)

[bookmark: _Toc346191976]C.4.3. Preventive Maintenance 

The Contractor shall perform the preventive maintenance on the buildings and the equipment and systems listed on Attachment J-C02 “Asset Maintenance Requirements.”  PM work is a part of the firm fixed-price portion of the contract.  PM consists primarily of: inspection, cleaning, lubrication, adjustment, calibration, and minor part and component replacement (e.g., filters, belts, hoses, fluids, oil and grease) as required to minimize malfunction, breakdown, and deterioration of equipment; and the identification of and/or performance of any repairs required to bring the equipment up to the manufacturer's operating standards.  PM shall be performed as specified in this section and shall include all of the applicable check-points and services indicated in the J-C02 Maintenance Requirements document.  The Contractor shall complete all minor repair requirements to fix maintenance deficiencies identified during the performance of a PM inspection as part of the PM (See Section C.4.1).  However, if the total cost required to complete identified repairs exceeds the trouble call threshold established in Section C.5.1, a request for IDIQ Repair Work may be initiated according to the procedures outlined in Section C.6.  The cost limitations defined in Section C.5.1 apply to each PM inspection for each individual piece of equipment or equipment system.

[bookmark: _Toc296679414][bookmark: _Toc346191977][bookmark: _Toc134934703][bookmark: _Toc141761798]C.4.4. Predictive Testing & Inspection (PT&I)

PT&I are inclusive in the firm fixed price of the contract. The Contractor shall provide all resources required to perform PT&I including test equipment, software, personnel, and contracted services. The Contractor shall perform all PT&I identified in the J-C02 “Asset Maintenance Requirements” including Infrared Thermography, Vibration Analysis, Lubricant Oil Analysis, Transformer Oil Analysis, Fuel Analysis, and Eddy Current Testing. The Contractor shall comply with the recommended procedures, processes and standards described in the 2008 NASA Reliability Centered Maintenance (RCM) Guide (Attachment J-C10). Personnel performing PT&I shall be certified per section C.9.5



Future PT&I requirements on revised job plans referenced in section C.4.1 may require PT&I tasks to be performed which are not currently part of this contract but are identified in Table 6-1 “PT&I Applications” below. If the Contractor determines new “state-of-the-art” or alternate technology is available that is not listed in this section, the Contractor may use this technology provided it improves the prediction of equipment and system conditions and is approved by the COTR/COR.



[image: ]



The Contractor shall perform the PT&I, document the PT&I findings, maintain a PT&I database(s), trend and monitor PT&I conditions, and provide analyses of findings and trends. The analyses shall include root cause failure analysis and identify patterns of distress or abnormal operating parameters. The Contractor shall recommend changes to RCM job plans based upon PT&I findings, analyses, and evaluations of equipment performance and failure history.



The Contractor shall repair and correct PT&I Findings up to the TC limit ($2,000).  If the cost to correct defects and deficiencies exceeds $2,000 the Contractor shall provide an IDIQ Repair Proposal for Government consideration to correct the deficiencies. 



All PT&I results and reports are Government property and shall be accessible to the Government at all times during the course of this contract. All PT&I data collected (including finds and cost avoidance) shall be documented in the RCM / PT&I database. The Contractor shall generate reports for all PT&I activities and submit copies to the COTR/COR. The PT&I report shall include, but is not limited to, PT&I performed, PT&I Finds, PT&I alerts, and recommended corrective actions.

[bookmark: _Toc346191978][bookmark: _Toc134934704][bookmark: _Toc141761799]C.4.5. Facility Interior & Exterior Maintenance & Repair Requirements

The Contractor shall be responsible for interior and exterior maintenance and repair requirements.  This work includes maintenance and repairs to the interior and exterior of facilities to ensure the building systems are safe and aesthetically in a good state of repair. Facility interior and exterior work will be addressed through TC, and approved SR and IDIQ Repair Tasks. Examples of this type of work include the following.

[bookmark: _Toc346191979]C.4.5.1 Doors and Door Hardware

The Contractor shall maintain, adjust and repair all doors and door hardware including locks, latches, panic devices, and strikes. Lock cores, keys, and all Security Locking Systems are maintained by others. The Contractor shall replace cracked or broken glass in doors.

[bookmark: _Toc346191980]C.4.5.2 Windows and Window Hardware

The Contractor shall replace cracked or broken glass in windows. Replacement glass shall be of the same size, type, and quality as the existing glass. Damaged, deteriorated, missing, or inoperative windows, screens, blinds, shutters, window coverings and hardware shall be repaired or replaced to provide operable, serviceable, and weather-tight window installations. Damaged or deteriorated weather stripping shall be replaced. 

[bookmark: _Toc346191981]C.4.5.3 Floors and Floor Coverings and Finishes

Damaged or deteriorated flooring, subflooring shall be repaired to provide a structurally sound, uniform, and aesthetic surface which is free of cracks, breaks, chips, tears, gouges, stains, and buckling. The Contractor shall inspect exposed portions of subfloor during repair activity. Any evidence of structural damage or deterioration shall be immediately reported to the COTR/COR before proceeding. Some flooring material, baseboard, or adhesive may contain asbestos, which will require special handling and disposal in accordance with NASA DFRC Management of Lead and Asbestos Materials, CFR, EPA Regulations, and DOT Regulations.



Repair damaged carpet, replace or install transition strips, tighten loose carpeting, repair seams, and other related items as required to reasonable match or fix existing carpeting. Complete room carpet replacement is not a part of the fixed priced portion of this contract.



Cracked, broken, or chipped areas of concrete floors shall be patched with a non-shrinking cement mortar. Areas shall be cleaned and all loose concrete removed. The patch shall be finished even with the adjacent surfaces and finished to match existing texture.



Deteriorated or damaged sections of vinyl baseboard shall be repaired or replaced. Loose baseboards shall be re-secured to the wall. Damaged, deteriorated, or missing baseboard sections shall be replaced. 



Ceramic tile floors that are broken, missing, cracked, or discolored shall be replaced.  

When replacement tiles of an exact match cannot be found, the Contractor shall match as closely as possible to minimize the visual effect of the mismatch.

[bookmark: _Toc346191982]C.4.5.4 Ceilings, Walls, and Wall Coverings and Finishes

Damaged and deteriorated ceilings and walls shall be repaired to provide a surface which is free of noticeable cracks, spalls, raised areas, holes, dents, marks, and stains to match the surrounding surfaces. Ceiling and wall materials may contain asbestos, which will require special handling and disposal in accordance with NASA DFRC Management of Lead and Asbestos Materials, CFR, EPA Regulations, and DOT Regulations.



Broken and stained ceiling tiles shall be replaced with tiles of the same material, style, size, and color. Damaged and broken suspended grid system shall be repaired and/or replaced as necessary to provide a suspended ceiling system as designed.



Damaged or deteriorated exterior wall areas shall be restored to a serviceable, structurally sound, watertight, and weather-tight condition. This includes sealing penetrations in wall openings, replacing damaged or deteriorated siding and repair of other defects which would render an unsightly appearance to exterior walls. 

[bookmark: _Toc346191983]C.4.5.5 Restroom Partitions and Fixtures

Damaged, deteriorated, or missing restroom fixtures and accessories shall be repaired, or replaced if beyond repair. Items shall include, but not be limited to urinals, toilets, flush valves, faucets, partitions, mirrors, soap trays, towel bars, toilet paper rollers, and hardware components. 

[bookmark: _Toc346191984]C.4.6. Mechanical System Maintenance and Repair 

[bookmark: _Toc346191985]C.4.6.1. Critical Facility Equipment & Systems Certification Requirements

The Contractor shall provide inspection, test and certification of the critical facilities equipment and systems as indicated below. Certification, other than backflow devices, shall be by others not responsible for the maintenance and repair of the equipment and systems. Deficiencies identified during the Certification, Inspection and Testing shall not be corrected by the Certifying Contractor in order to preclude any conflict of interest. Third Party Contractors providing certification of equipment and systems shall possess the appropriate Contractors License & Certifications and shall be approved by the Government. The third party shall certify that the inspections, test and certifications are true and factual. The Government reserves the right to hire an impendent third party of their own to evaluate any test, inspection and certification results that are deemed suspect. The Contractor shall present all tests, inspection and certification documents to the COTR/COR. The COTR/COR will review the report with the Contractor. The Contractor shall correct all deficiencies identified by the independent third party contractor. Maintenance deficiencies that should have been addressed during the performance of PM, PGM and PT&I shall be corrected by the Contractor at no cost to the Government. Other deficiencies shall be completed as Trouble Calls up to the $2,000 limit or IDIQ Repair Work upon approval of the Government and the systems retested and certified. The contractor shall use the attached government certification forms (J-C53, J-C54, J-C55, and J-C56) or an equivalent recognized by the local authority having jurisdiction and approved by the Government.



C.4.6.1.1. Fire Life Safety Systems

The Contractor shall provide independent third party inspection, test and certification of the following fire life safety systems in buildings B703, B4800, B4801, B4802, B4840, B4820, B4826, and B4833 at the frequency intervals specified or in accordance with the requirements of the local authority having jurisdiction. The third party shall be a licensed Contractor that is authorized to perform fire life safety systems testing and certification on behalf of the government agency’s fire marshal or authority having jurisdiction. Fire Suppression Systems certification shall be documented on J-C55 or an equivalent form approved by the local authority having jurisdiction and the Government.



		FIRE LIFE SAFETY SYSTEM DESCRIPTION

		TEST & CERTIFICATION FREQUENCY



		Fire Signaling Systems & Devices

		Annually



		Fire Department Notification System

		Annually



		Automatic Elevator Systems Phase 1 and 2

		Annually



		Egress Lighting & Fire Signaling Standby Power Systems

		Annually



		Fire Pumps

		Annually



		Fire Hydrants

		Annually



		Clean Agent Fire Extinguishing Systems (Inergen, Halon, FM200, CO2)

		Annually



		Dry Chemical Extinguishing Systems

		Annually



		Wet Chemical Extinguishing Systems

		Annually



		Gas Detection Systems

		Annually



		Pressure Regulating Valves 

(Maintenance Test Only)

		Annually



		Smoke Management & Evacuation Systems

		Annually



		Pre-action, Deluge, Dry Pipe and Foam Valve 

(Trip Test Only)

		Annually



		Automatic Closing Fire Protection Assemblies (buildings over 75 feet)

		Annually



		Automatic Closing Fire Protection Assemblies

(all buildings)

		5 Year



		Sprinkler Systems 

		5 Year



		Stand Pipe Systems 

		5 Year



		Pressure Regulating Valve Flow Test

		5 Year







The third party inspection and test report, and certificate or letter of certification shall be submitted COTR/COR. The COTR/COR will review the report with the Contractor. The Contractor shall correct all deficiencies identified by the independent third party contractor. Maintenance deficiencies that should have been addressed during the performance of PM and PT&I shall be corrected by the Contractor at no cost to the Government. Other deficiencies shall be completed as Trouble Calls up to the $2,000 limit or IDIQ Repair Work upon approval of the Government. The systems shall be retested after deficiencies are corrected in order to obtain certification.



C.4.6.1.2. Hangar Door Systems

The Contractor shall provide independent third party test and certification of the hangar door systems at building B4801, B4802, B4820, B4823, B4833, B4840, and B703 on an annual basis. The third party contractor shall inspect and test the operation of all electrical and mechanical components, safeties and operating controls and certify that the system is free of defects and operating deficiencies. The certification shall use test, measurement and visual criteria in rendering certification of the hangar doors. To the greatest degree possible the contractor shall use test and measurement criteria in the performance of the certification. The third party inspection and test report, and certificate or letter of certification, including Hangar Door Certification form J-C53 (or government approved equivalent) shall be completed shall be submitted to the COTR/COR. The COTR/COR will review the report with the Contractor. The Contractor shall correct all deficiencies identified by the independent third party contractor. Maintenance deficiencies that should have been addressed during the performance of PM and PT&I shall be corrected by the Contractor at no cost to the Government. Other deficiencies shall be completed as Trouble Calls up to the $2,000 limit or IDIQ Repair Work upon approval of the Government. The door systems shall be retested after deficiencies are corrected in order to obtain certification.



C.4.6.1.3. Elevators

Dryden passenger and freight elevators shall be maintained, repaired, and certified by a State of California C11 licensed elevator contractor. Maintenance shall be performed per the requirements of Attachment J-C02 and Section C.4.7. The Contractor shall coordinate the testing, inspection, certification and permitting of all elevators annually. The operating permits will be maintained current and will be posted in the elevator cabs. Certification requires completion and submittal of Elevator Annual Certification form J-C56 or an equivalent approved by the Government. 





C.4.6.1.4. Cranes

The Contractor shall provide annual certification of all cranes listed in J-C02 in accordance with the requirements section C.4.8.  Copies of the crane reports maintenance and certification reports shall be provided to the Safety Office Lift Manager and COTR/COR. The contractor shall complete and submit Crane Certification Form J-C57, or an equivalent approved by the Government, annually.



C.4.6.1.5. Backflow Devices

The Contractor shall test and certify all backflow devices annually in accordance with the maintenance requirements in Attachment J-C02. The Contractor shall obtain and file the required certification notice with the COTR/COR to be presented to the authority having jurisdiction. The annual test and certification of the backflow devices at the Dryden Aircraft Operations Facility in Palmdale shall be performed by a Los Angeles County Certified Backflow Device Tester. The certification shall be submitted to the COTR/COR for filing with the Los Angeles County Health Department. The backflow devices at the Dryden Flight Research Center (DFRC) at Edwards Air Force Base shall be tested and certified by a backflow device tester certified by the Kern County Health Department. The Certification shall be submitted to the COTR/COR for filing with the DFRC Safety Office. The Contractor shall provide copies of all Backflow Test Reports and Certifications to the COTR/COR and enter the report in the CMMS Data Base.  



In addition a  Water System Backflow Prevention/ Cross-Connection Survey shall be conducted by a Certified Surveyor every five years. Alternately, an annual survey of 20 percent of the facilities and devices may be performed. An annual survey program must ensure that no facility, system or device goes longer than five years without being surveyed.  A survey shall be conducted of new buildings upon completion and prior to acceptance.  Surveys shall include as a minimum, a detailed inventory of assemblies, identification of cross connections, a description of water usage, classification of hazard, and selection of proper protection, and shall be performed by a surveyor meeting the qualification requirements of the respective County Health Department.  



Certification is essential in meeting the standards of the Safe Drinking Water Act (SDWA), as amended, Title 42 United States Code (USC) Section 300f et seq.



An independent third party may not be required for Backflow Device Certification if the Contractor is a registered backflow device tester and qualified Surveyor for both agencies (Los Angeles County and Kern County Health Department.



C.4.6.1.5.1 Testing and Inspecting Backflow Preventers



C.4.6.1.5.1.1 Inspection Schedule – The Contractor shall ensure that a schedule is developed and used by certified technicians to inspect and test backflow assemblies.



C.4.6.1.5.1.2 Annual Inspection Tasks – A certified backflow technician shall inspect identified cross-connection locations to ensure the following. The contractor shall complete and submit Backflow Annual Certification Form J-C54, or an equivalent approved by the Government, annually.



1. Proper air gaps are maintained.



2. Backflow prevention devices are in good condition and readily accessible.



3. Newly installed devices were installed correctly and are free of debris that could interfere with their testing and functioning.



4. Devices have been properly insulated and protected against freezing weather conditions and that test ports are accessible.



C.4.6.1.5.1.3 Testing Devices – Test all devices in accordance with FCCCHR’s Manual of Cross-Connection control, Section 9, or the manufacturer’s instructions for the particular device, or using procedures recognized by the tester’s certifying agency.

[bookmark: _Toc346191986]C.4.6.2. Specific Requirements

DFRC mechanical systems include:  



1. Air conditioning equipment and systems, including reverse cycle cooling/heating systems, electrical resistance strip heating elements, package units, and split/central system units with factory built-in elements and contained within the evaporator/air handling unit cabinet as an integral part of the system.

2. Centrifugal, screw machine, and reciprocating water chiller systems.

3. Cooling towers, structures, components, and systems.

4. Evaporative cooling systems.

5. Ventilation equipment and systems.

6. Refrigeration equipment and systems.

7. Compressed air plants and systems.

8. Vacuum pumps and systems.

9. Pneumatic, electrical, and electronic controls and systems.

10. Water softening systems

11. Condenser water systems chemical treatment.

12. Chilled water systems chemical treatment.

13. Hot water and steam heating coils.

14. Natural Gas (NG) piping, regulation and distribution system

15. Energy Management Control System

16. Fuel Station Maintenance

17. Any additional equipment that may be added by the Government to Attachment J-C02.  

[bookmark: _Toc346191987]C.4.6.3. Preventive Maintenance

The following general requirements are applicable to and amplify the specific PM inspection requirements contained in the CMMS and Attachment J-C02.  



C.4.6.3.1. Regular Adjustment

Regular adjustments, as may be required for efficient, economical, and safe performance of equipment systems, shall be made at the time of each scheduled preventive maintenance action.



C.4.6.3.2. Periodic Cleaning, Sanitation

 Routine and scheduled cleaning of work areas and mechanical equipment rooms, systems, drains, drain piping, traps and pans, condenser coils, oil filters, applicable air filters, after coolers, cooling and/or heating coils, blower shields and fans, grills, registers, screens, diffusers, electrical contacts switch boxes, motors, gauges, strainers, dampers, actuators, louvers, safety controls, and any other applicable equipment, shall be accomplished as a part of the regular scheduled PM inspection and service, or more frequently as may be necessary to maintain a clean and sanitary operating condition.



C.4.6.3.3. Lubrication, Oil

Check applicable equipment for excessive bearing temperatures, noise, and inadequate lubrication of bearings and moving parts.  Lubricate in accordance with manufacturer's instructions as to type of lubricant/oil and frequency of lubrication.  Check oil level and oil quality and change dirty/contaminated oil.  Make other adjustments to oil systems as required.  Check oil temperatures and pressure.



A laboratory oil analysis shall be conducted annually on all centrifugal chiller systems with capacities of sixty (60) tons or greater.  This test will check for acid, moisture, metals content, and other contaminants in accordance with the particular chiller manufacturer's requirements.  The Contractor shall submit the name of the proposed testing laboratory not more than sixty (60) days after the start date of the contract for approval.  Oil samples shall be drawn during the appropriate PM inspection, and copies of test results submitted to the COTR/COR not more than three (3) weeks later.

[bookmark: _Toc346191988]C.4.6.4. Equipment Operations

The Contractor shall operate each of the systems in this Section to minimize unscheduled downtime and impacts to Center operations.  Operations shall be conducted in accordance with applicable manufacturer's specifications, manuals, brochures, literature, directives, pamphlets, etc., except as may be directed by the COTR/COR for reasons of emergencies, inclement weather, energy conservation, safety, etc.  No liquid discharges shall be directed to the storm sewer.  All new connections to the sewage system must first obtain a discharge permit.  

[bookmark: _Toc346191989]C.4.6.5. Specific Requirements for Air Conditioning Equipment

Air conditioning systems to be operated, maintained, and repaired are listed in the CMMS and Attachment J-C02.  These systems vary in size from 1.5 tons to 400 tons.  Maintenance, repair, and operation of these systems shall be performed in accordance with the recommendations of the manufacturer and the provisions of this contract.  The Contractor shall provide certified technicians who test, maintain, service, repair, or dispose of refrigerant or Halon-containing equipment.  



The Contractor shall complete a J-C13 HVAC equipment performance sheet for all maintenance and repairs performed on packaged and split air conditioning and heat pump units. The Contractor shall correct all performance deficiencies.



The Contractor shall manage the handling and use of refrigerants in accordance with EPA Rule 608. The Contractor shall submit an annual report that documents the use of refrigerants at Dryden Facilities. The report shall document and include the following.



1. Refrigerant activity by asset including, work order number for the work, pounds of refrigerant added, refrigerant recovered

2. Refrigerant purchased

3. Refrigerant recovered

4. Refrigerant recycled

5. Status of Refrigerant Recovery Equipment Registration with EPA

6. Status of Technician Universal Certifications

7. Identify all equipment with leak rates exceeding federal, state and local limits



[bookmark: _Toc346191990]C.4.6.6. Specific Requirements for Cooling Tower Systems

The Contractor shall furnish services for the maintenance and repair of cooling tower systems, and for the treatment of cooling tower circulating water.  Services shall consist of, but not be limited to, development of a treatment program for each cooling tower; installation of monitoring and treatment equipment; flushing and cleaning of cooling towers; and testing and treatment of circulating water to prevent freezing, accumulation and precipitation of scale, corrosion, biological growths, and other foreign materials.  Attachment J-C02 lists the existing cooling towers, all of which require service.  Attachment J-C15-1 contains chemical treatment requirements. Within thirty (30) days of the contract start date, the Contractor shall prepare a Cooling Tower Chemical treatment plan for COTR/COR approval.

[bookmark: _Toc346191991]C.4.6.7. Chemical Treatment of Closed Loop Water Systems

The Contractor shall implement a chemical treatment program to prevent freezing, fouling, scaling, corrosion, and sludge in closed loop heating and cooling systems at B4800, B4820, B4823, B4840, B4838, B4982, B4801, B4802 and B703. The chemical treatment shall be administered to protect all equipment, components and piping including boilers, chillers, coils and heat exchangers. The Contractor shall provide a Chemical Water Treatment Program within the first 30 days of the contract for Government review and approval. (This is realistic and achievable. Water treatment programs are common and based on industry standards.)

[bookmark: _Toc346191992]C.4.6.8. Specific Requirements for Compressed Air Systems and Components

Compressed air systems required to be maintained and repaired are listed in the CMMS and Attachment J-C02 and J-C15-2.  These systems vary in size from fractional horsepower units up to 100 horsepower, and pressure ranges up to 150 PSI.  Maintenance and repair of these systems shall be performed in accordance with manufacturer recommendations and the provisions of this contract.

[bookmark: _Toc346191993]C.4.6.9. Specific Requirements for Refrigeration Units and Systems

The refrigeration units and systems to be maintained and repaired are listed in the CMMS and Attachment J-C02.  These systems include refrigerated walk-in rooms, walk-in freezer and refrigerated boxes; ice making equipment, medical and immunization supply refrigeration units; and various other miscellaneous equipment.  Maintenance and repair of these systems shall be performed in accordance with the recommendations of, and as to meet the rated temperature ranges specified by, the manufacturer and the provisions of this contract.

[bookmark: _Toc346191994]C.4.6.10. Specific Requirements for Natural Gas Systems

Natural gas systems required to be maintained and repaired are listed in the CMMS and Attachment J-C02 and J-C15-3.  The Contractor shall maintain and repair the existing natural gas distribution system, including:  underground and aboveground piping, regulators, meters, Temperature-Pressure compensators, and venting.  Locations of existing systems are available on as-built drawings.  

[bookmark: _Toc346191995]C.4.6.11. Specific Requirements for Fueling Station Maintenance

The DFRC fueling station is a joint support effort. Daily administration and operation of the fuel station and fuel management is performed by others and excluded from this contract.  The Facilities Maintenance Contractor shall provide all inspection, maintenance and repair support for the building structures, vapor recovery systems, fuel transfer pumps, dispenser pumps, fuel storage tanks, grounding, electrical, lock systems, fire systems, and all other related systems as specifically stated in J-C02. Equipment to be maintained is listed in attachment J-C02. The contractor shall perform all regulatory agency required testing and certification required to maintain compliance with operating permit conditions. This includes but is not limited to the annual vapor recovery systems testing.



[bookmark: _Toc346191996] C.4.6.12. Above Ground Stationary Fuel Tanks

 The Contractor shall be responsible for the care and maintenance of all stationary fuel tanks at DFRC and DAOF locations. The Contractor shall comply with all federal, state, and local regulations and DRYDEN’s DCP-S-044 (attachment J-C35) requirements when performing required inspection, testing and maintenance procedures. Attachment JC-29 provides the inventory of the Above Ground Stationary Fuel Tanks that are required to be maintained. The Contractor shall perform a weekly inspection and complete Form D-WK 246-8 (attachment J-C37) on each stationary fuel tank. The Contractor shall perform and document the inspection of each above ground fuel tank berm or secondary containment area after each rain event on Form D-WK 243-8 (attachment J-C36) AST Berm Stormwater Drainage log. During the performance of monthly preventive maintenance the Contractor shall document inspection findings on form D-WK 244-8 attachment J-C38 “Ancillary AST Inspection Checklist”.  The Contractor shall file and maintain records of all inspections and maintenance activities and provide upon request to government personnel and auditors.



[bookmark: _Toc346191997]C.4.6.13. Specific Requirements for Energy Management Control System (EMCS)

DFRC has a proprietary EMCS (Siemens Apogee) for the surveillance, control, and regulation of HVAC and utility systems throughout DFRC and DAOF see Attachment J-C15-4.  The Contractor shall be responsible for the overall maintenance and management of the EMCS.  The Contractor shall maintain the electrical, mechanical, programming, database management, system updates, system back-ups, and licensing of the EMCS.  The Contractor shall perform all the operations and maintenance requirements identified in the Building Automation Systems and Operations Job Plans in the J-C02 “Asset Maintenance Requirements Document”. The Contractor shall monitor the system for abnormal system conditions and/or alarms every business day. The Contractor shall monitor the SIEMENSRemote Emergency Notification (RENO) Alarms continuously, 24 hours per day, and 7 days per week.  Alarms from the EMCS shall be logged and responded to as trouble calls at the time alarm notification occurs.  The EMCS shall be managed and operated to optimize the energy performance of HVAC Systems and to protect HVAC systems from adverse operating conditions. The Contractor shall operate the EMCS and monitor it daily to ensure schedules and operating parameters are maintained in compliance with DFRC Energy Policy and COTR/COR requirements. The Contractor shall ensure that alarms and programming is set up in the EMCS to protect HVAC Systems from operating outside safe parameters including freezing, overheating, and over pressurization. 

[bookmark: _Toc346191998]C.4.6.14. Miscellaneous Equipment and Systems

Miscellaneous equipment and systems listed in Attachment J-C02 shall be maintained and repaired in accordance with the recommendations of the manufacturer and the provisions of this contract, including the following:



C.4.6.14.1. Ventilating Equipment and Systems

The Contractor shall maintain and repair ventilating equipment consisting of ventilating, exhaust, and utility fans, and those systems associated with the operation of these items of equipment.



C.4.6.14.2. Peripheral Systems

The Contractor shall maintain and repair peripheral systems associated with the equipment included in Attachment J-C02, including the following:  



1. Pneumatic and/or electrical/electronic controls shall be maintained and repaired, including air compressors and all related components; air dryers, refrigeration and/or chilled water systems; and timing devices, switches, microprocessors, transformers, relays, sensors, gauges, thermometers, thermostats, sub-bases, covers, guards, sending units, dampers, wiring, tubing actuators, valves, fittings, piping, regulators, master and sub-master controllers, etc., normally associated with the contracted equipment.



2. All electrical wiring and conduit from the load side of the equipment starter; the equipment starter; the respective electrical drive motor for all equipment with remote magnetic starters, contacts, relays, etc.



3. All insulation of refrigeration and oil piping, chilled water piping, and other piping associated with equipment.



4. All motors, starters, heaters, contacts, relays, fuses, timing devices, switches, transformers, wiring, etc., not specifically included elsewhere in the contract.



5. Condenser water and chilled water circulating pumps, motors, starters, contacts, relays, switches, fuses, wiring, heaters, base mounts, shafts, couplings, drives, guards, valves, seals, gaskets, rupture discs, pressure gauges, strainers, filters, thermometers, and piping between pumps and equipment, etc.



6. Chilled water makeup system to include all piping, valves, filters, strainers, expansion tanks, and other related components thereof that are down-stream from the makeup water regulating valve and/or manual bypass valves, and to that point where the makeup water enters the chilled water system.



7. On systems that have a magnetic starter, contact, or relay as an integral part of the unit, the Contractor shall maintain the wiring and conduit in between, up to the load side of the disconnect switch and/or circuit breaker, whichever is nearest to the unit.  On systems without magnetic starters, contacts, relays, etc., (such as exhaust fans), the Contractor shall maintain the wiring and conduit in between, up to the load side of the disconnect switch, on/off switch, and/or circuit breaker; whichever is nearest to the unit.



8. As required, all incidental materials, hardware panels, boxes, brackets, supports, weather-stripping, caulking, sealing, flashing, connections, etc.



9. Any other equipment, systems, components, and parts relative to the maintenance, repair, and operation of equipment not specifically covered elsewhere in this contract, unless specifically excluded.



C.4.6.14.3. Dehumidification Units and Systems

Dehumidification units shall be maintained and repaired to the recommended standards of the manufacturer and in accordance with the provisions of this contract.



C.4.6.14.4. Vacuum Pump Units and Systems

Vacuum pump units and systems shall be maintained and repaired in accordance with the manufacturer's manuals and procedures and the provisions of this contract.



C.4.6.14.5. Drinking fountains

Water fountains shall be maintained and repaired in accordance with the recommended standards of the manufacturer and in accordance with the provisions of this contract.  Water temperatures shall be maintained within design specifications and units will be well adjusted to provide for a suitable and adequate water flow when dispensing.  Systems include supply water piping, filters, screens, strainers, and valves from the supply water shutoff valve to the unit; and drain water piping and traps from the unit to the point where water discharges into the floor drain or other drain system, or to that point where the drain piping passes through a wall or floor.  The Contractor is not responsible for the maintenance of personal water coolers.  



C.4.6.14.6. Eyewash Stations and Emergency Showers

Eyewash stations and emergency showers shall be inspected monthly and maintained in working order.  Stations with temperature control shall be inspected for proper operation within specified temperature range.  The Contractor is not responsible for mobile eyewash apparatus.

[bookmark: _Toc346191999]C.4.6.15. Licensing and Qualification Requirements

Personnel specifically qualified and trained to work on mechanical systems and equipment shall perform all work.  Evidence of all required licenses, as well as documentation of the qualifications of personnel, shall be provided to the COTR/COR within sixty (60) days of contract start date.



[bookmark: _Toc346192000]C.4.7. Elevator Maintenance and Repair 

[bookmark: _Toc346192001]C.4.7.1. Preventive Maintenance

The Contractor shall perform Preventive Maintenance work on each of the equipment systems listed in Attachment J-C02.  Work shall consist of maintaining these systems in a safe, reliable, and satisfactory operating condition.  All work shall comply with the current ASME A4.4.1, ASME A4.4.2, and state standards. As part of PM, the Contractor shall regularly examine and test all safety devices.  

[bookmark: _Toc346192002]C.4.7.2. Inspections, Testing, And Certification

The Contractor shall provide inspection and testing services as required herein to support routine and periodic certification requirements of elevator and dumbwaiter systems.  All inspections and tests shall be performed in the presence of a certified inspector. All inspection and testing shall be performed in accordance with ASME A4.4.1 and ASME A4.4.2. Deficiencies discovered during testing shall be corrected as part of the test.  

[bookmark: _Toc346192003]C.4.8. Built-in Cranes Maintenance and Repair 

[bookmark: _Toc346192004]C.4.8.1. Specific Requirements

All cranes and associated equipment systems, including but not limited to built-in (fixed) cranes, overhead traveling, jib and wall cranes, monorails and hoists are listed in Attachments J-C02. Maintenance, inspection, certification and repair shall be in compliance with DFRC DCP-S064, Lifting Operations, Devices, and Equipment, (attachment J-C62); NASA Standard 8719.9 (attachment J-C63) and OSHA Standard 29 CFR (not included in attachments)



C.4.8.1.1. Certification and Licensing

Certification of cranes shall be based on the annual condition inspection and load test or other appropriate proof tests.    The Contractor shall maintain all documentation concerning certification and licensing.  Inspection, testing and certification are part of the fixed-price portion of the contract.     



C.4.8.1.2. Preventive Maintenance

The Contractor shall perform Preventive Maintenance work on each of the cranes listed in Attachment J-C02.  Work shall consist of maintaining these cranes in a safe and reliable operating condition.  All work shall comply with the original equipment manufacturers specifications, recommendations and manuals, NASA Standard for Lifting Devices and Equipment, NASA-STD-8719.9, and applicable OSHA and ASME/ANSI requirements.



C.4.8.1.3. Safety Inspections and Testing

The Contractor shall provide monthly, quarterly, and annual safety inspection and testing services to ensure safety and support certification requirements of crane systems.  All inspections and tests shall be performed in the presence of a certified Inspector.  All inspection and testing shall be performed in accordance with NASA-STD-874.6.9 and ASME B-30 series.  



C.4.8.1.3.1. Scheduling Requirements

The Contractor shall provide the annual inspections/tests to include annual load tests and certification of Critical Lift cranes and load test and certification of Non-critical Lift cranes every four years.  



C.4.8.1.3.2. Certification Posting

Upon completion of required testing, the Contractor shall post each certification in the proximity of the crane inspected.  The Contractor shall maintain a secondary copy in the Facility History Files.  All work performed shall also be recorded in the CMMS.



[bookmark: _Toc346192005]C.4.9. Electrical System Maintenance and Repair

[bookmark: _Toc346192006]C.4.9.1. Specific Requirements

DFRC electrical systems include all facility electrical systems such as (1) underground transmission and distribution lines from delivery points to all main service entrance switches in buildings and structures including substations and accessories; (2) exterior lighting systems, including airfield, street, flood, perimeter and security lighting; (3) secondary drops to the building or structure weather head or first connection to the building system; (4) all building interior electrical systems; (5) grounding systems.

[bookmark: _Toc346192007]C.4.9.2. Operations Program

The Contractor shall ensure safe, reliable, efficient operation of the electrical and emergency generation systems within their rated capacities to continuously deliver stable electric power to all connected loads. The Contractor shall ensure a steady, fault-free power supply during mission support periods and during severe weather, such as lightning phenomena, dust storms, earthquakes, etc.  The Contractor shall: keep equipment operating logs; perform operational testing; and measure, record, and report operating data (voltage, current, power demand, kilowatt hours, fuel consumption, etc.). 



The Contractor shall test the operation of all Ground Fault Current Interrupters on a monthly basis in accordance with the J-C02 addendum and J-C49 documents.

[bookmark: _Toc346192008]C.4.9.3. PM Program

The PM program shall include, but shall not be limited to, periodic inspection, testing, cleaning, lubrication, and adjustment; insulating oil testing, insulating oil filtering, treatment and replacement; lubricating oil replacement; filter cleaning and replacement; and minor parts replacement and minor repairs as required to keep systems and equipment in optimum operating condition.  

[bookmark: _Toc346192009]C.4.9.4. Electrical Work



C.4.9.4.1. Work Performance

The Contractor shall operate and maintain the electrical systems and their associated components in accordance with Sections C.11 and C.12.  The workmanship shall meet, as a minimum, the requirements as specified by the latest National Electrical Code (NEC) as well as the provisions of this contract, including 29 CFR 1910 Subpart S, and NFPA70E.  The Contractor shall first obtain approval in writing from the COTR/COR prior to any deviation from the NEC requirements.  



C.4.9.4.2. Electrical Equipment

The Contractor shall maintain electrical equipment listed in Attachments J-C01, J-C02, and J-C04.  This includes switchgear, breakers, transformers, motors, generators, battery banks, uninterruptible power supply (UPS) systems, control equipment and instruments associated with electrical power distribution, primary substations, etc.  The Contractor shall maintain electrical equipment so as to eliminate electrical distribution failures and power fluctuations due to Contractor negligence.  All activities shall be conducted in accord with applicable sections of the National Electrical Code and other guidance as cited herein.  Exact locations are available on as-built drawings.



C.4.9.4.2.1. Primary Substations

1. The Contractor shall maintain primary substations.  This includes:



2. Substations involving voltage levels of 34.5 KILOVOLTS (KV) and 12.47 KV lines to point of attachment to incoming overhead lines.



3. All primary substation equipment such as cutouts, disconnect switches, air switches, SF6 switches, fuses, air and oil circuit breakers, current and potential instrument transformers and associated metering and control devices.



4. Oil-filled and dry type transformers, grounding and lightning protection systems, and associated buss work and cables.



C.4.9.4.2.2. Secondary Equipment

The Contractor shall maintain secondary equipment involving voltages of 600 volts and below at nominal voltage levels of 480, 277, 208, and 120 single and three phase, at 60 and 400 hertz.  This includes equipment consisting of substation secondary gear involving air circuit breakers, current and potential instrument transformers, fuses, meters, recorders, relays, contactors, magnetic starters, buss ducts, cables, grounding systems, lightning protection systems, ground fault systems, and feeders.  



C.4.9.4.2.3. Power and Lighting

The Contractor shall maintain power and lighting distribution systems including circuit breakers, switches, panels, receptacles, lighting fixtures, dimmers, contactors, motors, built-in appliances, emergency lighting systems, static grounding systems, obstruction lighting, re-lamping, fusing, conduits, and conductors.



The Contractor shall test all GFCI receptacles, outlets and circuit breakers on a monthly basis, in accordance with NFPA 70 Articles 110.3 and 210.8 to ensure proper installation and operation. Attachment J-C49 identifies known GFCI locations. The contractor shall test all GFCI devices and provide updates to the government identifying all GFCI devices not listed on J-C49.



All Hangar lighting lamps and interior fluorescent lighting lamps shall be cleaned and replaced on a tri-annual basis. Exterior lighting shall be inspected on a quarterly basis and non-working lamps and fixtures shall be replaced / repaired upon discovery. Attachment J-C24 lists bulb types and an approximate count.



C.4.9.4.2.4. Emergency Power Generation

The Contractor shall maintain standby power generating plants including transformers, circuit breakers, diesel engine-driven generators, associated control systems, batteries, chargers, fuel supply line regulators, valves, controls, distribution systems with associated switchgear and transfer switches, oil-fused cutouts, and unit load centers.  The Contractor shall operate these systems as needed to support DFRC’s mission.   The Contractor shall ensure that emergency generators are maintained in compliance with the local Air Pollution Control permits.  The Contractor shall support all inspections of air permitted equipment.



C.4.9.4.2.5. Associated Equipment

The Contractor shall maintain the electrical system of miscellaneous equipment, including parts, such as motors, generators, coils, pumps, solenoid valves, controllers, regulators, back-up and power generation equipment.  Equipment such as cathodic protection systems, duct banks, underground conduits, conduits, vaults, and pull boxes shall also be maintained.



C.4.9.4.2.6. Substation Relays

The Contractor shall calibrate all relays requiring calibration bi-annually. Calibration shall be performed by a certified calibration technician. 



C.4.9.4.2.7. Buss Bars and Copper Works

The Contractor shall inspect annually all buss bars at the mechanical connecting joints by thermographic and mechanical means.  The Contractor shall take corrective measures (i.e. cleaning surfaces and installing new bolts) immediately if the joint is loose or producing abnormal heat.



C.4.9.4.2.8. 400 Hertz Aircraft Power

The Contractor shall maintain the 400 Hz aircraft power supplies listed in Attachment J-C02 in accordance with Sections C.11 and C.12 to minimize unscheduled downtime.



C.4.9.4.2.9. Grounding Systems

The Contractor shall perform scheduled maintenance for grounding systems per DCP-F-613.

[bookmark: _Toc346192010]C.4.9.5. Licensing and Qualification Requirements  

Personnel specifically qualified and trained to work on electrical systems and equipment shall perform all work.  Evidence of all required licenses, as well as documentation of the qualifications of personnel, shall be provided to the COTR/COR within sixty (60) days of contract start date. 

[bookmark: _Toc346192011]C.4.10. Fire Protection System Inspection, Testing, Maintenance and Repair 

[bookmark: _Toc346192012]C.4.10.1. Specific Requirements 

Equipment will be continuously maintained in complete, reliable, and safe operating condition as originally designed and intended and in compliance with NASA STD-8719.11, Safety Standard for Fire Protection (attachment J-C64) and current National Fire Protection Codes to include NFPA 10, 11, 12A, 13, 20, 25, 72, 101 (Life Safety) 409 and 2001.  The Facilities Maintenance Requirements document J-C02 and JC17 describe the systems and equipment to be serviced under this contract section and include.



Fire Life Safety Systems Maintenance shall be documented on forms that comply with the requirements of NFPA 72 and NFPA 25 “Forms for Inspection, Testing & Maintenance. The forms shall be completed during operations inspections and at the time of maintenance and shall be submitted to the COTR/COR on the first business day of the month following completion.



The testing of fire alarm and fire suppression systems must not interrupt the operations of the building occupants and is therefore predominantly required to be performed during non-core working hours. Non-core working hours are generally after 5 PM Monday-Friday, or weekends and holidays.  



C.4.10.1.1. Fire Alarm Systems

The contractor shall maintain all fire alarm systems hardware, firmware, software, programming, electrical power supply, network conductors and connections.  



C.4.10.1.2. Automatic Sprinkler and Standpipe Systems

Automatic sprinkler and standpipe systems, including fire pumps and fire hydrants shall be maintained back to the main water distribution system, including backflow prevention devices, post indicator valves, check valves, and water flow meters.  The Contractor shall maintain the required sprinkler head inventory in the fire box located by each fire riser. The Contractor shall replenish sprinkler heads that are used within fourteen (14) calendar days after the use of any sprinkler head, and shall check and report missing heads and wrenches as part of each PM inspection. Fire pumps shall be maintained up to and including the starting equipment.  Fire hydrants shall be maintained up to and including the valves, laterals and, the main firewater distribution system.  



C.4.10.1.3. Foam Extinguishing Systems

Foam extinguishing systems shall be maintained up to and including the main water distribution system, including supply valve; and electrical connections back to the main electrical delivery point. All fire suppression system inspection, testing and maintenance shall fully comply with current NFPA requirements including annual foam sample testing. The Contractor shall provide sufficient quantities of AFFF to return systems to operating conditions after performing foam concentration flow tests.



Prior to flow testing, or maintenance on foam extinguishing systems that may inadvertently result in the discharge of foam, the Contractor shall provide a work plan to fully contain the discharge of foam. The plan shall include processes and procedures to prevent the release of foam into sanitary drains, storm drains, sewers and soil. The plan shall be submitted to the COTR/COR for approval by the Fire Protection Engineer and the AHJ.







C.4.10.1.4. Gaseous Extinguishing Systems

Gaseous-extinguishing systems shall be maintained up to and including tanks, cylinders and hoses, including mobile systems used on the flight line. All gas extinguishing systems inspections, testing and maintenance shall be in full compliance with current NFPA requirements.  Gaseous extinguishing systems requiring inspection, testing and maintenance are identified in the Maintenance Requirements Document and J-C04. 



C.4.10.1.5. Dry and Wet Chemical Extinguishing Systems

Wet and dry extinguishing systems shall be maintained up to and including cylinders, piping, hoses, detectors, and associated alarm systems. All dry and wet chemical extinguishing systems inspections, testing and maintenance shall be in full compliance with current NFPA requirements.  Dry and wet chemical extinguishing systems requiring inspection, testing and maintenance are identified in the Maintenance Requirements Document J-C02 and J-C04. 



C.4.10.1.6.Annual and Multi-Year Testing & Maintenance Requirements

All multi-year testing and maintenance requirements required by NFPA shall be performed within the base years of the contract, and the expenditure of labor, services, equipment and materials shall be equally spread over the base years of the contract. This includes but may not be limited to NDT of fire tanks wall and floor thickness, adhesion and thickness testing of fire tanks interior coatings, fire tanks interior testing for pinholes and cracks, pressure testing of hoses and nozzles, testing pressure reducing valves, hydrostatic test of risers, calibration of pressure gauges, replacement of fire pump circuit breakers and fuses. 



The Contractor shall be responsible for the following fire extinguisher functions:

Track all portable fire extinguishers and locations of fixed fire extinguishing systems.

Perform monthly inspections of fire extinguishers to ensure they are charged and in working order.

Maintain an adequate supply of spare working fire extinguishers, no less than one percent of total units, and replace missing, damaged, or non-working units.

Provide list of possible safety violations regarding placement and protection requirements based on NFPA. Ensure all portable extinguishers and fixed extinguishing systems are tested in accordance with NFPA regulations. Perform annual portable fire extinguisher maintenance in accordance with the following tasks and refill extinguishers as necessary.



1. Remove the extinguisher from hanger, bracket, or cabinet and visually examine it for damage.

2. Verify that the hanger, bracket, or cabinet is the proper one for the extinguisher.

3. Ensure that the hanger, bracket, or cabinet is secure, undamaged, and properly mounted.

4. Ensure that the nameplate operating instructions are legible and facing outward.

5. Confirm that the extinguisher model is not subject to recall and is not obsolete.

6. Check extinguisher records to determine internal examination and hydrostatic test intervals.

7. Thoroughly examine cylinder for dents, damage, repairs, or corrosion.

8. Remove the pull pin to ensure that it functions properly and is not damaged or corroded.

9. Examine the handle and levers to ensure that they are undamaged and operable.

10. Ensure that the valve stem is correctly extended and not corroded or damaged.

11. Verify that the pressure gauge or indicator is in the operable range.

12. Examine the pressure gauge to ensure that it is not damaged, bent, or cracked.

13. Verify that the gauge-operating pressure corresponds with the nameplate instructions.

14. Verify that the gauge face corresponds with the proper agent type.

15. Verify that the gauge threads are compatible with the valve body material.

16. Remove the nozzle or hose assembly or both and ensure that they are unobstructed.

17. Confirm that the nozzle and hose assembly are correct for the model of extinguisher.

18. Examine exposed thread areas for corrosion, wear, or damage.

19. Ensure that the hose and couplings are not cut, cracked, damaged, or deformed.

20. Examine internal valve port surfaces and threads for signs of leakage or corrosion.

21. Reinstall the nozzle and hose assembly securely.

22. Ensure that the hose retention band is secure and properly adjusted.

23. Weigh the extinguisher to verify that it corresponds to the weight listed on the nameplate.

24. Reinstall the ring pin and install a new tamper inspection seal.

25. Clean exposed extinguisher surfaces to remove any foreign material.

26. Record the maintenance on the extinguisher tag or label.

27. Return the extinguisher to the hanger, bracket, or cabinet. 







C.4.10.1.7. Hydrazine Systems

Hydrazine alarm systems shall be maintained in accordance with manufacturer’s requirements and J-C02 “Assets Maintenance Requirements”. Hydrazine sensors shall be replaced per manufacturer’s requirements annually. 



C.4.10.1.8 Fire Water Underground Infrastructure

The Contractor shall inspect, exercise and maintain all Post Indicator Valves, Sectional Valves, Pit Valves, Fill Valves, Flow Control Valves, Check Valves, Fire Hydrants, and Piping Systems that are accessible. Accessible includes unobstructed access, access via; vaults, manholes, pipe chases and building cavities. Inspection, exercise, and maintenance shall be in accordance with NFPA 25 and the J-C02 Assets Maintenance Requirements, and the following general requirements:

1. Inspect for leaks, corrosion and defects. 

1. Correct leaks and defects, and preserve all components from corrosion.

1. Replace missing components.

1. Exercise all valves and make repairs and adjustments to ensure free movement and operation.

1. Lubricate valve stems.

1. Adjust fill valves to ensure accurate level control.

1. The maintenance shall include lubrication of valve stems based upon NFPA 25 and the J-C02 Assets Maintenance Requirements.

[bookmark: _Toc346192013]C.4.10.2. Licensing and Qualification Requirements  

Personnel specifically qualified and trained to work on fire protection systems and equipment shall perform all work.  Evidence of all required licenses, as well as documentation of the qualifications of personnel, shall be provided to the COTR/COR within sixty (60) days of contract start date.

[bookmark: _Toc346192014]C.4.11. General Wastewater System Maintenance and Repair 

[bookmark: _Toc346192015]C.4.11.1. Specific Requirements

[bookmark: OLE_LINK1][bookmark: OLE_LINK4]Systems include, but are not limited to, wastewater collection systems, pumping stations, and an underground wastewater delivery system (including vaults). Locations of the pumping stations, underground piping and vaults are available on as-built drawings.  The Contractor is responsible for the system until the point of entry into the EAFB sewage system. All new connections to the sewage system must first obtain a discharge permit.  Attachments J-C01, J-C02, and JC18 describe the systems and equipment to be serviced under this contract section.

[bookmark: _Toc346192016]C.4.11.2. Services Provided

The Contractor shall be required to provide the following specific services relating to the wastewater collection and wastewater pumping systems.  



C.4.11.2.1. General Services

Wastewater collection and wastewater pumping system operations shall be conducted in order to provide continuous, cost effective, and efficient conveyance of all DFRC-generated wastewater to the EAFB sewage system.  Flow shall be maintained so as to prevent the cause of nuisance odors and to prevent interruptions of service.  



C.4.11.2.2. Temporary and Emergency Services

Temporary and emergency collection services may be necessary to accomplish certain repairs, maintenance efforts, and new service connections.  Such temporary and emergency services shall be coordinated with the COTR/COR and shall be accomplished using methods to avoid service interruptions, where possible, or to minimize system downtime where such interruptions of service are unavoidable.  



C.4.11.2.3. Notice of Violations

Notice of violations of any of the National Pollutant Discharge Elimination System (NPDES) permitted parameters, of any lift station bypassing, and of any discharges of any other type in violation of the NPDES permit shall be prepared by the Contractor and submitted to the COTR/COR within twenty-four (24) hours of the Contractor's identification of the noncompliance.  The notice of violation shall be prepared in a manner suitable for COTR/COR signature and submittal to the EPA through Code SH.  This notice shall include a description of the discharge, the cause of noncompliance, and the period of noncompliance including exact dates and times (or if not corrected, the anticipated time the noncompliance is expected to continue and steps being taken to reduce, eliminate, and prevent the recurrence of the non-complying discharge).  Direct submittals of Contractor supplied notices of violation shall be the responsibility of the COTR/COR.  Any similar notice requirements of state and local agencies shall also be prepared by the Contractor and accomplished in a similar manner.

[bookmark: _Toc346192017]C.4.12. General Potable and Industrial Water System and Fixtures Maintenance and Repair 

[bookmark: _Toc346192018]C.4.12.1. Specific Requirements



C.4.12.1.1. The Contractor shall maintain all water systems include all piping, valves, regulators, and filters from the EAFB potable water supply to the individual fixtures.  Fixtures include: faucets, spigots, sinks, toilets, showers, urinals and similar equipment.  The work includes distribution, and regulation of potable/industrial water to provide potable/industrial water uninterrupted at DFRC.  DFRC is a secondary water distributor. The Contractor shall maintain a qualified, competent and certified California D-1 Water System Operator to perform oversight of water system maintenance repairs and operation. The Contractor shall maintain, inspect, repair, and certify Dryden backflow prevention devices in accordance with California Code of Regulations and local Health Department requirements. Attachments J-C01, J-C02, and JC19 describe the systems and equipment to be serviced under this contract section.  Piping locations are available on As-Built drawings.  All work performed shall meet International Plumbing Codes (IPC).  



C.4.12.1.2. Exclusions

The contractor does not accomplish water treatment and chemical testing.  Potable water is delivered to DFRC through the EAFB systems and is pre-treated to meet EPA water quality standards.  



C.4.12.1.3 Potable Water System Disinfection

DFRC is a secondary water distributor. The Contractor shall maintain a qualified, competent and certified California D-1 Water System Operator to perform oversight of water system maintenance repairs and operation. The Contractor is responsible for repairs to the potable water system at DFRC. Within 60 days of the start of the contract the Contractor shall propose a plan for disinfection of potable water systems that are opened for repair, maintenance and construction. The proposed plan shall comply with the American Water Works / ANSI Standard C651-05 for disinfecting water mains. The plan shall include procedures that will be used for flushing, cleaning, disinfecting, sanitizing and sampling the water systems to ensure the water is safe for human consumption prior to returning the system to service. The plan requires the approval of the Dryden Safety Office and COTR/COR prior to implementation. The Contractor shall perform the procedures identified in the plan anytime maintenance, repair or construction work activity involves opening the potable water system to potential sources of contamination.

[bookmark: _Toc346192019]C.4.13. General Storm Water Drainage System and Signage Maintenance and Repair 

[bookmark: _Toc346192020]C.4.13.1. Specific Requirements

Storm water drainage is approximately 8,000 LF to be maintained in this contract section.  



C.4.13.1.1. Inspection of drainage systems

The Contractor shall inspect drainage systems and components semiannually; once in the Spring and once in the Fall.  The Contractor shall inspect drainage systems and components after each rainfall event.  Inspections shall include the removal and disposal of grass, weeds, brush, sediment, debris, and other accumulations.  



C.4.13.1.2. Storm Drainage Systems

The Contractor is only responsible for storm drainage systems to the point where the DFRC systems enter the Edwards storm drainage piping.  The Contractor shall inspect, maintain, and repair the drainage systems to function efficiently and as originally designed.  Drainage systems include drainage ponds, paved ditches and open channels, drop inlets, culverts, head walls, and concrete box culverts; and are limited to surface drainage.  The Contractor shall determine which culvert/drainage systems become obstructed from run-off water.  Any time these systems become obstructed, the Contractor shall remove debris and ensure flow has been restored.  

[bookmark: _Toc346192021]C.4.14. General Signage Maintenance and Repair Requirements

The Contractor shall maintain and repair traffic signs and pavement markings.  Work shall be performed on roads and streets in strict conformance with the California Manual of Uniform Traffic Control Devices for Streets and Highways and on airfields and with approval of the DFRC Traffic Safety Committee.  

[bookmark: _Toc346192022]C.4.14.1. Signs

The Contractor shall furnish, fabricate, and install all types of traffic control signs as ordered by the COTR/COR.  All materials used in the design, fabrication and installation of traffic control signs shall conform to the California Manual on Uniform Traffic Control Devices issued by the California Department of Transportation.

[bookmark: _Toc135014310]

[bookmark: _Toc346192023]C.5. Requirements and Procedures for Trouble Call / Service Request Work  

The Contractor shall manage, perform and complete all Trouble Calls (TC) and Service Requests (SR) related to Facilities Operations, Maintenance & Repair including calls for services performed by others (e.g. Pest Control).  All TC and SR are within the firm fixed price of the contract. Trouble Calls and Service Requests are generally called in by facility occupants, Facility Managers, or maintenance workers.  

[bookmark: _Toc346192024]C.5.1. Trouble Call and Service Request Classification

Trouble Call (TC) work type is defined as an unscheduled request for work of a one-time nature typically issued to correct or repair a minor electrical, HVAC, fire suppression, fire alarm, mechanical, building shell, structural, safety, or environmental deficiency and to restore such service, requiring little detailed management control, and which does not exceed $2000 in total labor and material as determined by R.S. Means® standards (herein referred to as the "limit"). Trouble Calls shall also be used to correct deficiencies found during annual Facility Condition Assessments & Facility Safety Inspections.  Most TCs will be prioritized as Routine. Some Trouble Calls may be classified as Urgent.  Emergency Trouble Calls shall be prioritized as Emergency.



Service Request (SR) work type is defined as an unscheduled request for minor new work, services, or support that are facility related and which do not exceed the $2,000 limit. All SR require COTR/COR approval prior to the work being performed and shall be completed within 10 days after COTR/COR approval. SR’s include special events support, installation of minor components in facilities, securing facility furnishings, hanging pictures and white boards, and facility related services as approved by the COTR/COR. If delays are encountered, the Contractor must submit rationale to the COTR/COR for approval.  SRs include supporting Dryden Community Activities, which are tracked as Special Project (SP) work type.



To gauge the scope, level of effort and skills required for TC and SR work, a listing of historical Trouble Calls and Service Requests are contained in Attachment J-C08.



The responsibility to perform trouble call and service request work ends when the Contractor notifies the COTR/COR that the work is estimated to exceed the $2,000 limit after having physically exposed and visually inspected the problem area, or determining that the work is clearly over the limit. Adequate justification shall be provided in writing upon request of the COTR/COR demonstrating why the Contractor is unable to complete the work within the limit. The Government reserves the right to reject the justification if it is determined unacceptable. The Contractor and the Government shall negotiate disputed costs in good faith to determine if the work can be performed within the $2,000 limit. 



TC & SR Work that exceeds the $2,000 limit may be performed as IDIQ Repair Work at the Governments discretion. Any effort expended and costs incurred by the Contractor prior to notification that the requested TC / SR work exceeds the $2,000 limit is considered part of the original fixed price of the TC / SR and will not be applied toward any Indefinite Delivery Indefinite Quantity (IDIQ) work which may result.



Emergency trouble calls are those calls that require immediate action to prevent loss of or damage to DFRC property, to restore essential services that have been disrupted, to eliminate hazards to personnel or equipment, or affect the operation of critical equipment or systems identified in Attachment J-C02.  The Contractor shall notify the COTR/COR and facility manager immediately upon receipt of an emergency trouble call, and when the TC is resolved. If the TC limit is reached during corrective actions, the Contractor shall immediately notify the COTR/COR and CO to obtain authorization to continue work to stabilize the situation to eliminate hazards and risks of further damage to Government property. Additional work, if required, may be accomplished, at the Government’s discretion, under the IDIQ portion of this contract.  The Contractor shall respond to emergency trouble calls within ten (10) minutes following notification during regular working hours and within two (2) hours following notification after regular working hours. If further labor and material are required to complete the repair once the emergency is arrested, completion shall be within five (5) working days following notification of the emergency call, unless authorized otherwise by the COTR/COR. 



Urgent Trouble Calls are issued for situations which do not immediately endanger personnel or threaten to damage property or the environment, but affect the health or well-being of personnel or disrupt operational missions or projects. The Contractor shall contact the customer within 30 minutes following notification, and shall physically respond to urgent TC within four (4) hours following notification of the call both during and after regular working hours. All urgent calls must be completed within five (5) working days following notification of the TC. If the TC limit is reached during corrective actions, the Contractor shall immediately notify the COTR/COR and continue work up to the point at which the urgency is arrested. If costs to stabilize the urgent condition exceeds the $2,000 limit, the Contractor shall provide a detailed invoice of all costs for Government approval and payment.  Additional work, if required to complete the work, may be accomplished at the Government’s discretion under the IDIQ portion of the contract.



Routine Trouble Calls are calls that do not qualify as an emergency or urgent call. The Contractor shall complete routine calls within 10 working days following notification. The COTR/COR may escalate completion of routine trouble calls for reasons such as providing special maintenance support for other contractors, and other atypical situations. The Contractor shall notify the COTR/COR if the cost of the work will exceed the TC limit. The Contractor shall not leave work in an unusable or unsafe condition, or any condition that creates a security risk or condition that may cause further damage or destruction. The work may be completed at the Government’s discretion under the IDIQ portion of the contract.

[bookmark: _Toc296437955][bookmark: _Toc346192025]C.5.2. Trouble Call and Service Request Reception

A Trouble Call and Service Request line and phone number will be provided to the Contractor for receipt of all Trouble Calls and Service Requests.  Trouble Calls shall be considered received by the Contractor at the time and date the telephone call is received by the work control center. Service Requests shall be considered received by the Contractor upon COTR/COR approval of the Service Request.



All Trouble Call and Service Request Work shall be prioritized based on NPR 8831.2 - Figure 5-3 “Sample Priority System” inserted below:

 

		General Maintenance Work Priority System



		Priority/Description

		Narrative



		1. Emergency

		Safety of life or property threatened; immediate mission impact; loss of utilities. Begin immediately; divert resources as necessary; overtime may be authorized.



		2. Urgent

		Maintenance or repair work required for continued facility operation; should be completed to ensure continuous operation of the facility and to restore healthful environment. Not a life-threatening emergency. Respond upon completion of current work but within a specified period of time (specified by local Center, such as same day or within 4 hours).



		3. Priority

		Work that is to support the mission on a priority basis or to meet project deadlines. Complete in order of receipt with mission work taking priority. 



		4. Routine

		The facilities maintenance work can be scheduled routinely within the capability of the facilities maintenance organization. Facilities work is subject to availability of resources and may be consolidated by facility or zone or as directed to obtain efficiency of operation.



		5. Discretionary

		Work that is desired but not essential to protect, preserve, or restore facilities and equipment; typically, new work that is not tied to a specific mission milestone.



		6. Deferred

		Work that may be safely, operationally, and economically postponed. The work should be done, but cannot be scheduled because of higher priority work, funds shortage, work site access, or conditions outside the control of the maintenance organization. The work may be reclassified if conditions permit or included in the DM.





[bookmark: _Toc346192026]C.5.2.1. During Core Working Hours

During core working hours, an individual fully familiar with the Contractor’s work control procedures and the terms and conditions of this contract shall answer all telephone calls within thirty (30) seconds.  The Contractor's work control center will receive all calls during core working hours and classify and prioritize each call and respond accordingly.  A description of the problem or requested work, facility location, date and time received, caller name and contact information, equipment information, work type, and other appropriate information will be logged into the CMMS immediately and processed by the Contractor.  If the call is classified as emergency, the Contractor will immediately notify the COTR/COR that an emergency call has been received and that work is being initiated.  For more information on processing trouble calls, refer to the NPR 8831.2.

[bookmark: _Toc346192027]C.5.2.2. After Core Working Hours

The Contractor Site Manager or Site Supervisor shall be available 24 hours per day, 7 days per week including weekends and holidays to receive emergency trouble calls directly from authorized Government representatives including NASA Security, COTR/COR, Chief of Facilities, Assistant Chief of Facilities and other designated representatives. The Site Manager or Site Supervisor shall immediately notify the COTR/COR of receipt of emergency trouble calls and dispatch craft workers of the appropriate discipline that capable of rectifying the situation. The Contractor shall enter all after hour calls in the CMMS no later than the beginning of the next business day. 

[bookmark: _Toc346192028]C.5.2.3. TC / SR Work Request Duplication

Calls shall be combined for items that are duplicated, received the same day for the same problem or worked the same day for the same problem, or items that are related to the same system located in the same general area and shall only be conducted as one (1) trouble call.  Examples of combining work include, but are not limited to, re-lamping or hot/cold calls for a number of rooms on the same floor of a building on the same day or unstopping a sink and a commode in the same restroom on the same day.  At any time the COTR/COR may upgrade or downgrade the classification of any trouble call received by the Contractor. 

[bookmark: _Toc346192029]C.5.3 Trouble Call and Service Request Response and Performance

The Contractor shall have adequate procedures for receiving and responding to Trouble Calls and Service Requests during core working hours, and for receiving and responding to emergency trouble calls twenty-four (24) hours per day, seven (7) days a week, including weekends and holidays.



The Contractor shall maintain sufficient quantities of materials on hand to support Trouble Call and Service Request work or be able to acquire the materials from local vendors in a timely manner that does not delay the completion of the work. Lack of such materials shall not be considered an acceptable cause for non-performance. 



Contractor employees responding to TC and SR shall check in with the requestor or facility manager upon arriving at a TC / SR work location. The Contractor shall inform the requestor or facility manager of the reason for their visit. Upon leaving the TC / SR work location the Contractor shall inform the requestor or building manager of the current status of the work. The Contractor shall check in and out with NASA Security during after hours.

[bookmark: _Toc346192030]C.5.4. Workmanship and Materials

All work shall be performed in a professional and quality manner by technicians that are formally trained, skilled, experienced, and certified or licensed if required. The level of repair provided by the Contractor shall assure that all work is free of missing components or defects which would affect the safety, function, operation, and reliability of facilities and equipment, and appearance and habitability of the facilities.  



Electrical, Mechanical, HVAC and Fire systems shall be tested for proper operation and performance after work is completed. The quality of work and the repaired areas shall be fully compatible with adjacent surfaces or equipment. All replacement material shall match existing dimensions, materials, quality of work, finish, color, design, and function, unless otherwise approved by the COTR/COR. During performance of work, debris shall not be allowed to spread unnecessarily into adjacent areas nor accumulate in the work area itself. All such debris, excess material, and parts shall be removed upon completion of work or at the end of each work day, whichever occurs first. Upon completion of work, any fingerprints, stains, surface degradations, and other unsightly visual appearances caused during performance of the work shall be removed.



The Contractor shall thoroughly troubleshoot and repair any incidental and related damage as a result of the initial work being performed. For example, if there is a TC to repair a roof leak, the Contractor shall also replace any damaged ceiling tiles or repair other related items damaged as a result of the leaking roof within the scope and limit of the TC. 

[bookmark: _Toc296437959][bookmark: _Toc346192031]C.5.5. Work Beyond the Scope of Routine Trouble Calls and Service Requests

When the Contractor receives/responds to Routine Trouble Call and Service Request and believes that the work is beyond the scope of a routine call, as defined above, the Contractor shall stop work and notify the COTR/COR that a routine Trouble Call and Service Request viewed as exceeding the $2,000 limit has been received.  However, the Contractor shall not leave the work in an unusable condition, any unsafe condition, any condition that creates a security risk, or any condition that may cause further damage or destruction.  Remaining routine work exceeding the TC limit shall be accomplished at the Government's discretion. TC & SR Work that exceeds the $2,000 limit may be performed as IDIQ Repair Work at the Governments discretion

[bookmark: _Toc296437960][bookmark: _Toc346192032]C.5.6. Data Entry for Completed Trouble Calls and Service Requests 

All daily work activity shall be updated in the CMMS no later than the end of the business day on which the activity occurs. This includes entry of all labor activity, costs for parts, services, materials, equipment, and subcontractor costs. The Contractor shall update and record the following information in the CMMS daily: 



1. Description of work performed.

2. Description of material and parts used, including quantities and cost.

3. Date and time work was performed

4. Names and classification of employees performing work.

5. Daily labor hours for each employee

6. Current status of the work order

7. Current Operating Status of equipment (asset)

8. Signature or initials of the Contractor's craftsman performing the work (or supervisor), indicating that the work has been completed, or an electronic certification in CMMS.

9. Note if trouble was identified during a PM, PTI, or other inspection.

[bookmark: _Toc296437961]

The Contractor shall respond to questions within two (2) hours of receipt from the COTR/COR as to the status of any TC / SR work. 



[bookmark: _Toc346192033]C.6. IDIQ Repair Work Requirements and Procedures 

Indefinite Delivery Indefinite Quantity (IDIQ) Repair Work is non-recurring facilities repair work that exceeds $2,000 in value for the materials, labor and equipment to complete the work. 



The contractor shall perform IDIQ Repair Work up to a maximum of $50K per task order. IDIQ Repair Work is limited to the repair of existing building equipment and existing building systems. IDIQ Repair Work includes repair or replacement of building equipment component parts and /or the replacement of building equipment assemblies. IDIQ Repair Work does not include new construction, Construction of Facilities Projects, facility alterations, facility improvements, and facility renovations and modifications.



The contractor shall perform IDIQ Repair Work in accordance with the requirements in this section. The contractor shall use licensed, manufacturer authorized, personnel or contractors that have the skill, experience, training and certifications to effectively provide quality and reliable repairs.. The contractor shall not use the maintenance workforce to perform IDIQ Repair Work unless approved by the COTR/COR.  The Contractor may propose a more cost effective alternative to the use of subcontractors. The alternative must not negatively impact the maintenance of facilities equipment and systems, must not decrease the quality of the repair work, must not increase cost to the government, must not cause an increase in facilities equipment failure rates, and must not decrease the reliability of facilities equipment. 



The anticipated amount of IDIQ Repair Work to be performed under this contract is estimated at $1.75 million. However, there is no guarantee of any dollar value stated or implied at this time. The annual IDIQ Repair value may be more or less than the estimated value stated here. Should the requirement be needed, the work to be performed will be identified through the issuance of task orders (TOs).



The Contractor or the Government may initiate a request for the performance of IDIQ Repair Work, but work shall not begin until the Contracting Officer has approved a Task Order and issued a Notice to Proceed. The contractor shall initiate a request to perform IDIQ Repair Work for deficiencies found during the performance of facility condition assessments, scheduled maintenance, and trouble calls, and which is not within the scope of the maintenance or trouble calls and service requests. 



When the Government determines that IDIQ Repair Work is necessary, the Government will request a proposal in accordance with Section H NFS 1852.216-80 “Task Ordering Provisions. The Contractor shall submit a proposal that clearly identifies the scope of work, schedule, and the total proposed cost to perform the work. The Government may require equipment and component specifications and submittals for any equipment and building materials prior to installation. The planning, estimating and scheduling of all IDIQ Repair Work is part of the Firm Fixed Price of this contract. The Government will evaluate the Contractor’s Cost Proposal using the latest R.S. Means® Company Facilities Maintenance and Repair Cost Data and Methods, or vendor cost data. 

[bookmark: _Toc346192034]COTR/CORC.6.1. Changes to Scope of IDIQ Repair Work

If during performance of IDIQ Repair Work, the Contractor encounters unforeseen conditions which could not have been anticipated at time of task order issuance the contractor shall notify the COTR/COR and Contracting Officer for direction and resolution.

[bookmark: _Toc346192035]C.6.2. Acceptance of IDIQ Repair Work

The Contractor shall notify the COTR/COR within one (1) working day following completion of IDIQ Repair Work to schedule a joint final inspection. The Government will thoroughly inspect IDIQ Repair Work prior to acceptance. IDIQ Repair Work shall be accepted only after all work has been completed and noted discrepancies have been corrected. 



A complete Task Order package, including the following shall be submitted to the COTR/COR prior to invoicing for the work.



1. Permit Inspection Records

2. O&M Manuals

3. NASA Dryden New / Replacement Equipment Data Collection Form (J-C25)

4. Warranty Documents

5. Start Up and Performance Documentation

6. Reliability Centered Acceptance Documentation (PT&I Baseline Data, i.e. Vibration, Thermography, Oil Analysis)

7. DD 250 when applicable



The Contractor shall provide a transmittal form to document transfer and receipt of all the above documentation. The Contractor must obtain a signature from the Government Employee accepting the documents. 



[bookmark: _Toc346192036]C.6.3 IDIQ Repair Documentation

The Contractor shall submit a CMMS Equipment Data Form (Attachment J-C25) to the Government’s CMMS Administrator for all newly installed equipment and enter all IDIQ Task Order Work in the MAXIMO CMMS including the following. 



1. Facility Number

2. Facility Name

3. CMMS Work Order Number

4. Repair Project Description

5. Scheduled Start Date

6. Actual Start Date

7. Scheduled Completion Date

8. Actual Completion Date

9. Repair Project Status

10. Number of Change Orders 

11. Proposal Cost

12. Actual Cost

13. Operations & Maintenance Manuals for newly installed equipment 

14. Warranty Documents for newly installed equipment

15. Start Up and Performance Verification Documentation 

16. RCM Baseline Data Submitted and logged in CMMS





[bookmark: _Toc346192037]C.7. Janitorial Services 

[bookmark: _Toc346192038]C.7.1. Specific Requirements

Janitorial services include, but are not limited to, ensuring all serviced areas are clean and sanitary. Attachment J-C24 provides information on the facilities and other designated areas to be serviced, with specific tasks and frequencies. J-C24 describes tasks to be performed and frequencies of tasks based upon designated service levels of A, B, C, D, PA, PB, and PC.  



Service Levels A, B, and C pertain to personal workstation areas and private office areas, Service Levels PA, PB, and PC pertain to public and common areas. Public and common areas are those areas that are used by multiple occupants of the building and / or the public. Common and public areas include hallways, entryways, lobbies, restrooms, conference rooms, kitchenettes, dining areas, and other areas where people assemble in groups on a frequent basis. The service levels in J-C24 are further defined as follows:



A = Most frequent service level for personal and private work areas

B = Medium frequency level for personal and private work areas

C = Least frequent service level for personal and private work areas



PA = Most frequent service level for common and public areas

PB = Medium frequency service level for common and public areas

PC = Least frequent service level for common and public areas 



The Contractor shall keep all supplies, equipment, tools, and machines out of traffic lanes or other areas where they might create a hazard.  At the end of each work period, the Contractor shall secure all supplies, equipment machines, and tools in closets or other areas provided for this purpose.  At the completion of work each day, the Contractor shall dispose of any cloths, mops, brushes containing a residue of combustible material subject to spontaneous ignition or combustion in a container which has been approved by the COTR/COR.  The Contractor shall dispose of cleaning solutions in accordance with DCP-S-102 (Attachment J-C11).



All basic janitorial work will be performed during core working hours.



Floor work that involves, stripping, waxing, and carpet cleaning shall be scheduled during non-core working hours, with the exception of secure areas that require the presence of a government representative. Schedules require approval of the COTR/COR.  

[bookmark: _Toc346192039]C.7.2. Daily Service Requirements



1. The Contractor shall service restrooms and perform the work necessary to ensure that restrooms are clean, sanitary and aesthetically pleasing. Restroom cleaning in B4800 shall be performed after core working hours.



2. The Contractor shall clean and disinfect restroom surfaces including floors, partitions, mirrors, countertops, fixtures and shower areas to ensure surfaces are free of stains, odors, and dirt. 



3. The Contractor shall empty and clean waste containers to ensure containers are clean and odor free.  Plastic liners are replaced after container interior is cleaned and wiped dry as necessary. The Contractor shall dispose of items placed adjacent to waste containers marked “TRASH.”



4. The Contractor shall clean and disinfect drinking fountains to ensure fountains are clean and free of stains, smudges and scale.



5. The Contractor shall stock restrooms and showers with sufficient supplies to ensure they will last until the next scheduled service. 



6. The Contractor shall perform additional janitorial requirements as defined in Attachment J-C24 to ensure buildings and areas are clean, sanitary and aesthetically pleasing.  



7. The Contractor shall remove trash and debris from the buildings. 



8. The Contractor shall empty outdoor waste containers and ensure they are clean and odor free.  Plastic liners are replaced after container interior is cleaned as necessary.



9. The Contractor shall supply, monitor and service the recycle collection areas.  The disposition of the central collection points’ material is performed by others.



10. The Contractor shall remove all paper, bottles, cans, and all other trash and refuse from all grounds, sidewalks, and interior courts of the buildings specified in Attachment J-C01.  All removed items shall be deposited in the nearest waste container.



11. The Contractor shall inspect all facility lighting during janitorial service to the facility and replace non-working lamps that are accessible from a 6 foot step ladder. Light fixtures that fail to work after the lamp is replaced shall be reported to the trouble call desk to initiate repair by an electrician.

[bookmark: _Toc346192040]C.7.3. Periodic Service Requirements



C.7.3.1. Recurring services consist of space cleaning, floor care, and restroom services.  Furniture and other items will not be moved during the performance of recurring services.



C.7.3.2. The Contractor shall service the floors to ensure they are clean, sanitary and aesthetically pleasing.  The Contractor’s cleaning techniques and products shall protect the integrity of the floor’s surface and finish.  The Contractor shall comply with the requirements of ANSI/ESD S7.1-2005 regarding care of floors in ESD areas.  



C.7.3.3. Additional janitorial requirements are indicated in Attachment J-C24 for applicable buildings and areas. 

[bookmark: _Toc346192041]C.7.4. Special Service Requirements



C.7.4.1. The Contractor shall perform miscellaneous minor cleaning as a routine service request for services outside the routine requirements performed.   These service requests include, but are not limited to: clean up spills; cleaning muddy or wet entrances, hallways and carpets; clean up of broken glass; clean up of blood and bodily fluids, and clean up of other wet or soiled interior building areas.



C.7.4.2. Snow and ice shall be removed from building walks and entrances so that these areas are clean and safe for pedestrian traffic.  The Contractor shall remove snow and ice as required.



C.7.4.3. The carpet in the DFRC food establishment (Flight Line Eatery, a portion of B4825) shall be shampooed at a frequency no less than once every two weeks.  Written notification shall be left in the Food Service Manager’s office after each shampooing, to notify him or her that such shampooing has been accomplished, and the date on which it was accomplished.



C.7.4.4. The matted floor in the equipment room of Dryden’s Fitness Center (B4877) shall be damp mopped weekly.  The special hardwood floor in the aerobics room shall be maintained weekly per the manufacturer’s recommendations.



C.7.4.5. IDIQ work may be ordered in accordance with Section C.13.  The order will specify the exact locations and types of work to be accomplished.  The period of performance will be specified in each order.



C.7.4.6. Window cleaning services shall be provided on an as needed basis using service requests.



[bookmark: _Toc346192042]C.7.5 Recycled Materials

Contractor shall remove all recycled materials (newspaper, paper, cans, plastic bottles, cardboard, and Styrofoam) from building’s centralized recycling locations, to the center’s recycled materials storage container located by B4820. All cardboard and Styrofoam materials shall be deposited in the white dumpsters located throughout the Center. The Contractor shall continuously monitor the recycle containers located in the buildings and provide this service on an as needed basis to prevent excessive build-up of recycled materials in the facility hallways.





[bookmark: _Toc346192043]C.8. Grounds Maintenance 

[bookmark: _Toc346192044]C.8.1. Specific Requirements

The Contractor shall maintain all Dryden Grounds as improved, semi-improved, or vegetation free as identified in J-C23.  All areas shall be maintained free of trash and debris. Improved Grounds are color coded Green, Semi-Improved Grounds are Pink, and Vegetation Free are color coded Blue. All grounds shall be maintained year round to as specified in this section. Work includes routine, seasonal and cyclical services.



Improved areas are areas that are landscaped and include plants, shrubs, trees, grass, planters, etc. Semi-Improved areas are areas of natural vegetation that require growth control and include areas along roadways and fence lines. Vegetation Free Areas are areas that shall be maintained completely clear of vegetation at all times. Vegetation Free Areas include parking lots, sub-station grounds and perimeters of building to 25’, except for landscaped building perimeter areas.



[bookmark: _Toc346192045]C.8.1.1. Live Vegetation

The Contractor shall develop and implement maintenance services ensuring work is performed in a manner that promotes the health, growth, color and appearance of all vegetation.  



Irrigation controllers shall be maintained as follows. Irrigation shall be performed immediately prior to sunrise to reduce evaporation and wind drift.



		10

		Clean control panel compartment with a vacuum.



		20

		Inspect wiring/components for loose connections; tighten as necessary.



		30

		Check set point of controls temperature, humidity or pressure.



		40

		Check unit over its range of control.



		50

		Check for correct pressure differential on all position controllers.



		60

		Check air systems for leaks; repair or replace as necessary.



		70

		Check relays, pilot valves and pressure regulators for proper operation.  Repair or replace as necessary.



		80

		Replace air filters in sensors, controllers, and thermostats as necessary.



		90

		Clean around equipment.



		100

		Note deficiencies.





[bookmark: _Toc346192046]C.8.1.2. Vegetation Care

Work to be performed includes, but is not limited to, turf care, tree, shrub, and hedge maintenance, planters and beds maintenance, debris removal, control of undesired vegetation, weed and pest control services associated with landscaped areas. The Contractor shall trim trees to prevent hazards and interference with pedestrians, vehicular traffic, security, and building encroachment.  Clippings and trimmings shall be removed. 



All asphalt and concrete areas are vegetation free grounds that require weed and grass control at all times. This includes removal of weeds, grass and unwanted vegetation growing in parking lots, roadways, walkways and other had surfaced areas.

[bookmark: _Toc346192047]C.8.1.3. Fertilizing and Weeding

The Contractor shall provide consistent care including weeding, pinching, fertilizing, insecticide, herbicide and fungicide applications.

[bookmark: _Toc346192048]C.8.2. Irrigation Systems

The Contractor shall ensure that all permanently installed water control devices and irrigation systems are operational, and repairs are made in a timely manner. The Contractor shall maintain the Irrigation Systems identified in J-C23 Grounds Maintenance Inventory.  Repairs shall be made utilizing TC and SR to ensure the irrigation system functions properly and provides proper irrigation coverage. 

[bookmark: _Toc346192049]C.8.3. Semi Improved Grounds

The Contractor shall maintain Semi-improved ground areas to control undesirable vegetation and ensure vegetation does not exceed a height of six (6) inches.

[bookmark: _Toc346192050]C.8.3.1. Semi Improved Grounds Control

Work to be performed includes but is not limited to trimming, debris removal, and control of undesired vegetation.

[bookmark: _Toc346192051]C.8.3.2. Semi Improved Grounds Clearance

The Contractor shall maintain a minimum ten-foot clearance on both sides of approximately 28,710 linear feet of fence line. Fence lines that run adjacent to roadways shall have the vegetation maintained from the fence to the edge of the roadway. Undesired vegetation in the cleared areas shall not exceed six (6) inches. Removal of vegetation may be by either mechanical or approved chemical methods.  Natural debris, (tree limbs, tumble weeds, weeds, leaves, dry brush, etc.), and stray man-made trash/debris shall be removed and properly disposed.  Debris generated by fence line maintenance operations shall be removed and disposed of the same working day.   

[bookmark: _Toc346192052]C.8.4. Electrical Substations, Parking Lots & Building Perimeters

The Contractor shall ensure that parking lots, walkways, the entire area surrounding substations, and a 25’ perimeter around buildings (unless landscaped) remain completely free of vegetation and debris.  Where applicable, gravel shall be maintained with a vegetation free, smooth and even appearance.



[bookmark: _Toc346192053]C.9. General Requirements and Other Miscellaneous Services 

Dryden is a federal facility.  In the performance of this contract, the Contractor shall comply with all federal, state, county and local laws and regulations, as well as all NASA and Dryden policies and directives.  The Contractor shall reimburse the Government for any fines and costs incurred due to noncompliance or negligence by the Contractor.

[bookmark: _Toc135014306][bookmark: _Toc346192054]C.9.1. Work Access

Except as may otherwise be specified, all work shall be performed during Dryden's core working hours, which are from 6:00 AM to 5:00 PM, Monday through Friday, except (a) federal holidays and (b) other days specifically designated by the CO/COTR/COR. Historically, the majority of work has been accomplished during core working hours except for high voltage work, major HVAC, fire system and some janitorial.  The Contractor may propose alternate work hours for efficiency; however, access to offices and secure facilities shall be coordinated with the Customer.  

[bookmark: _Toc346192055]C.9.2. Work Outside of Core Working Hours

If the Contractor desires to perform work on Saturday, Sunday, holidays, or outside core working hours, the Contractor must obtain COTR/COR approval.  The Contractor shall use the Open Room Request form for obtaining customer signatures authorizing room access for services after core working hours.  The completed forms shall be maintained by the Contractor and be made available to the COTR/COR upon request.

[bookmark: _Toc346192056]C.9.3. Access to Locked Areas

The Contractor shall not omit area service due to locked entrances.  Key service is available upon request through the DFRC Security Branch.  The Contractor shall return on the last effective date of this contract all keys obtained by Contractor personnel for the performance of the contract and shall submit to the COTR/COR a signed receipt for their return.

[bookmark: _Toc346192057]C.9.4. Staffing

The Contractor shall continuously maintain an adequate qualified staff with suitable technical, trade, management, and professional expertise to assure work is scheduled, performed and completed in accordance with all specifications.  The Contractor’s training records shall document thorough, accurate, and complete education levels, certifications, licenses, and any other supplementary training programs or courses, which demonstrate that all personnel employed  under the contract have adequate and appropriate qualifications. All personnel shall accomplish PWS requirements in a professional and customer oriented manner which includes understanding the customer’s needs, having the ability to meet those needs, and a commitment by every member of the Contractor’s organization to be responsive, flexible, and provide their best expertise.  The Contractor shall maintain an adequate work force to complete work in accordance with the time and quality standards specified.  The Contractor shall be responsible for any workforce augmentation needed to accomplish Customer requirements.



Prior to the start of the contract, the Contractor shall provide a list to the CO and COTR/COR of the name or names and titles of the responsible supervisory person or persons authorized to act for the Contractor.  The list shall be updated and provided to the CO and COTR/COR within 2 calendar days whenever changes occur.



The Contractor shall remove from the site any individual whose behavior is deemed by the CO or the COTR/COR to be contrary to the public interest or inconsistent with the best interests of the Government.



[bookmark: _Toc346192058]C.9.4.1. Badges

All Contractor and subcontractor employees shall wear Government identification badges.  Security badging for Contractor visitors and subcontractors shall be coordinated by the Contractor and the COTR/COR, through the DFRC Security Branch, by following established Security Branch policies and procedures.  All Contractor personnel will be required to submit references, work history, finger prints, and personal data as a part of background check, prior to being authorized to work at DFRC.  

[bookmark: _Toc346192059]C.9.4.2. Drivers License

All Contractor and subcontractor employees who operate Government/Contractor vehicles or other vehicles on or off the facility shall hold a valid driver’s license and any other licenses that may be required.  A DFRC Flight Line Drivers License is required to operate vehicles on the Air Force and DFRC flight line.  No personal vehicles shall be allowed in the operations area of DFRC or Edwards Air Force Base.  All Contractor-owned vehicles used in the performance of the contract shall be identifiable (signs) while operating on DFRC.

[bookmark: _Toc346192060]C.9.4.3. Identification of Employees

The company name and name of employee shall be displayed on the Contractor’s trade and janitorial personnel shirts in a manner and size that is clearly visible. 

[bookmark: _Toc346192061]C.9.5. Licensing/Certification/Training

[bookmark: _Toc42605187]Licenses required of the Contractor to conduct business (for example, local or state business licenses) shall be obtained prior to beginning work on this contract.  Personnel licensing and certification shall be complete before that individual performs any work under this contract.  The Contractor shall submit verification of all licensing and certifications to the CO and COTR/COR within 30 calendar days after contract award.  All licenses and certificates shall be current, and shall be kept current throughout the contract period. 



[bookmark: _Toc42605188]Technicians performing infrared thermography shall be Level I or Level II Certified per standards established by the American Society of Non-Destructive Testing. Field diagnostics and data gathering may be performed by Level I or Level II Certified Technicians. Root cause analysis and recommendations for corrective actions requires Level II Certification.



Technicians performing vibration analysis shall be trained and certified per the standards and guidelines of the Vibration Institute. The Contractor shall also have experience performing oil analysis, motor circuit analysis, ultrasonic testing, and alignment and balancing.  The Contractor shall submit the name, qualifications and certifications of testing laboratories to the Government for approved use.





The Contractor shall develop and implement a training program to accomplish specialized and site-specific training and development of Contractor employees to ensure that worker skills, qualifications, certifications and experience are commensurate with the employees’ work assignment and consistent with aerospace/industry standards and NASA requirements.  The Contractor shall provide training sessions to its employees on Reliability Centered Maintenance (RCM) philosophy, as well as operating the Center’s Computerized Maintenance Management System (CMMS) program. Training may include classroom instruction (local or factory), hands-on training, and a practical or written testing and certification program. The Contractor shall establish and maintain a registry of specialized and site-specific Contractor employee qualifications, certifications, and training which shall be part of the Personnel Qualification Report.  The register shall be current to within ten (10) calendar days of any change in the employee’s training or qualification status. 



The Contractor shall ensure employees are trained in environmental compliance, hazardous materials, hazardous waste management, ozone-depleting substances, combustion training, safety, and emergency response, as well as other areas relevant to the areas of work in accordance with applicable laws.



Dryden will be commissioning new facilities over the life of this contract that may require maintenance skills beyond those required for this solicitation.  If this occurs, the Government will provide limited training for the Contractor to maintain these facilities.  The Government-provided training will be limited to that provided by Construction & IDIQ Contractors per the requirements in their construction contracts.  Additional training beyond that provided by the Government shall be the Contractor’s responsibility.



Specific training is required to execute some duties at Dryden including the following.  The training shall be the responsibility of the Contractor at no expense to the Government.

[bookmark: _Toc346192062]C.9.5.1. Heating, Ventilating, Air Conditioning, and Refrigeration (HVAC/R) 

The Contractor shall provide mechanics or technicians performing work on refrigerated circuits and refrigerant containing devices who all are EPA certified per Section 608 of the Clean Air Act, and shall provide certification that all service practices maximize recycling of ozone-depleting compounds for recovery and containment of refrigerants will be followed, per set requirements. All lead mechanics or technicians working on HVAC/R equipment shall be at the journeyman level.  HVAC/R technicians shall hold no less than a “UNIVERSAL” level certification. That certification shall be carried on their person at all times. In addition, at least 50 percent of all HVAC/R technicians shall have certification in the use of Air Purifying Respirators per CFR 29 1910.134. All HVAC/R workers shall be familiar with general RCM practices and procedures.

[bookmark: _Toc346192063]C.9.5.2. Fire Protection Systems 

All facility fire sprinkler technicians shall be trained and formally certified, in writing, as qualified to work on fire sprinkler systems and associated devices. These qualifications shall include, but are not limited to, two years of experience in journey-level testing, repair, inspection, and maintenance of fire sprinkler systems, or NICET Level II Inspection & Testing of Water-Based Systems.  Submitted qualifications for fire sprinklers technicians must be approved by the Authority Having Jurisdiction.



All facility alarm technicians shall be trained and certified, in writing, as qualified to work on alarm systems or associated electrical devices. These qualifications shall include, but are not limited to, journey level workers holding current Original Equipment Manufacturer (OEM) training certificates for fire alarm, and gas detection systems. Qualifications submitted for Fire Alarm Technicians must be approved by the Authority Having Jurisdiction.

[bookmark: _Toc346192064]C.9.5.3. Electrical Distribution 

All electrical work shall be performed by a qualified journeyman electrician or accomplished by apprentices, helpers, and limited electrical technicians under the direct supervision, within visual site and guidance, of a documented electrical journeyman at all times. All maintenance and repair work shall be performed by certified electricians. The Contractor shall provide copies of certifications upon request.



Electricians performing operation, maintenance and repair on high voltage systems above 600 volts shall be formally trained, certified and have a minimal of two years experience in high voltage operations, maintenance and repair. Documentation of training and certification must be submitted to the COTR/COR.



[bookmark: _Toc346192065]C.9.5.4. Energy Management Control System (EMCS) 

All HVAC Technicians shall be formally trained in EMCS operation with emphasis placed on expertise using the SIEMENS AGOGEE INSIGHT software and hardware. All HVAC Technicians shall be proficient EMCS Operators capable of at setting up and managing EMCS schedules, set points, and alarms.  At least one technician shall have SIEMENS APOGEE INSIGHT experience at a level to be able to troubleshoot and program existing field panels and devices. 

[bookmark: _Toc346192066]C.9.5.5 Elevator License 

All elevator work shall be performed by elevator mechanics licensed by the State of California and specifically qualified and trained to work on elevator and dumbwaiter systems and equipment.  Evidence of all required licenses, as well as documentation of the qualifications of personnel, shall be provided to the CO.

[bookmark: _Toc346192067]C.9.6. Standards

All work shall be accomplished in conformance with approved and accepted standards of the industry; equipment manufacturers; all applicable NASA, Dryden, local, county, state, and federal standards; and all applicable facilities and safety codes.  NASA uses the SPECSINTACT system, which is an automated specification processing, storage and retrieval system for preparing contract documents for all NASA repair work.  SPECSINTACT includes all of the specifications and standards used at the DFRC for non-recurring maintenance and repair work.  This system will be made available to the Contractor for their use in performing similar work.



C.9.6.1. When the Contractor completes work on a facility or system, it shall be free of missing components or defects that would prevent it from functioning as originally intended and/or designed.  Corrective or repair/replacement work shall be carried to completion including operational checks and cleanup of the job site.  Except where otherwise noted, replacements shall match existing in dimensions, finish, color, and design.



C.9.6.2. During and at completion of work, debris shall not be allowed to spread unnecessarily into adjacent areas nor accumulate in the work area itself.  All such debris, excess material, and parts shall be cleaned up and removed at the completion of the job and/or at the end of each day work is in progress.

[bookmark: _Toc346192068]C.9.7. Replacement, Modernization, Renovation

During the term of the contract, the Government may replace, renovate, acquire, or improve equipment, systems, facilities, components, and fixtures at the Government's expense and by means not associated with this contract.  All replaced, improved, updated, modernized, or renovated equipment, fixtures, facilities, components, and systems shall be maintained, operated, and/or repaired by the Contractor at no additional cost to the Government unless such changes result in an increase or decrease in contract requirements.  

[bookmark: _Toc346192069]C.9.8. Equipment under Manufacturer's or Installer's Warranty

All defects in material or workmanship, defective parts, or improper installation and adjustments found by the Contractor shall be reported to the COTR/COR.  The Contractor shall coordinate appropriate warranty service on all equipment, parts, and components for the duration of such warranties.  The COTR/COR will furnish available warranty information to the Contractor.



Equipment, components, and parts, other than those installed under this contract, shall not be removed or replaced or deficiencies corrected while still under warranty of the manufacturer or the installer without prior approval of the COTR/COR.  

[bookmark: _Toc346192070]C.9.9. Interface with Government Forces and Other Contractors

[bookmark: _Toc346192071]C.9.9.1. Meetings

Within thirty (30) calendar days following award of this contract, the COTR/COR will provide the Contractor with a list of required meetings.  Appropriate contractor personnel shall attend and participate in facility operations and maintenance related meetings.  Time commitments for these meetings can vary depending upon missions and operations.  

[bookmark: _Toc346192072]C.9.9.2. Facility Managers

Within thirty (30) calendar days following award of this contract, the COTR/COR will provide the Contractor with a list of Facility Managers.  The Contractor shall notify the manager of any work to be performed in a building under the manager’s control that would tend to disrupt the conduct of normal Government business.  The Contractor shall notify the manager at least three (3) working days in advance of such scheduled work.  Notification shall include the location of the work, type of work to be done, impact of work on facility, and the estimated completion date.  The Contractor shall reschedule any work that the Facility Manager or COTR/COR deem necessary to avoid unacceptable disruptions in the Government's business.  

[bookmark: _Toc346192073]C.9.9.3. Closures

Facilities, streets, walks, corridors, stairwells, elevators, and other facilities occupied and used by the Customer shall not be obstructed by the Contractor without prior written approval from the COTR/COR.  The Contractor shall inform all DFRC personnel impacted by the facility closure.  The Contractor shall prepare a Facility Closure Report, to be distributed by the Contractor after approval by the COTR/COR, to all DFRC managers and supervisors. The report shall include a hazard analysis that lists impact(s) to DFRC and shutdown/startup procedures.  The Contractor shall provide impacted personnel five (5) working days advance notice for any facility closure.  Where emergency conditions preclude the five-day advance notification, the Contractor shall immediately notify the COTR/COR.  The Contractor shall not close or block emergency egress routes without prior approval from the COTR/COR.

[bookmark: _Toc346192074]C.9.9.4. Cooperation with Other Contractors

The Government may undertake or award other contracts for additional work at or near the site of work performed under this contract. The Contractor shall fully cooperate with other contractors and Government employees and shall carefully adapt scheduling and work performance under this contract to accommodate the work by others, heeding any direction that may be provided by the COTR/COR. Under no circumstances shall additional work be performed at the request of another Contractor without approval of the COTR/COR.  

[bookmark: _Toc346192075]C.9.10. Damages Caused by Weather Conditions or Vandalism

[bookmark: _Toc134934682][bookmark: _Toc141761781]Repair work required to facilities or equipment damaged by inclement weather conditions and/or acts of vandalism shall be performed at no additional cost to the Government if such work is within the scope of a trouble call (See Section C.11).  Work required beyond the scope of a trouble call must be approved by the COTR/COR and will be dealt with as non-recurring IDIQ (See Section C.13).

[bookmark: _Toc346192076]C.9.11. Maintaining Safe and Reliable Facilities

The primary focus of this contract is to improve the quality of care and the performance of facilities at Dryden. It is the contractor’s responsibility to assure the reliability and availability of critical systems.  It is the contractor’s responsibility to ensure that systems do not fail due to contractor’s negligence.  It is the contractor’s responsibility to protect personnel and property from the risk of harm, injury and damage. The contractor shall develop a quality improvement program aimed at producing cost effective solutions to facility related problems. A portion of the program shall include regularly scheduled training to teach field personnel to identify, report, and mitigate deficiencies and discrepancies. Contractor personnel shall be proficient in quality control techniques ranging from observation and reporting to safety and process change.



Any equipment deficiencies noted by the Contractor during operational checks, preventive maintenance inspections, trouble call/service work, or other times shall be reported and documented at the Contractor's work control center.  

[bookmark: _Toc346192077]C.9.11.1. Discovery of Critical Equipment Deficiencies

Deficiencies discovered that could potentially jeopardize the operation of items of equipment in the critical facilities listed in Attachment J-C01 shall be reported immediately to the COTR/COR.  Deficiencies noted that could potentially jeopardize the operation of equipment in all other facilities shall be reported within two (2) hours after discovery to the COTR/COR. 

[bookmark: _Toc346192078]C.9.11.2. Equipment Deficiency Report

An equipment deficiency report shall be provided five (5) working days prior to submittal of the monthly invoice. This report shall provide a detailed description of identified deficiencies and recommended actions.  

[bookmark: _Toc346192079]C.9.12. Protection from Adverse Weather Occurrences

Dryden facilities are often subjected to extreme weather conditions typical of the Mojave Desert. Extreme conditions include but are not limited to: high winds, dust storms, heavy rains and flash floods, hail, hot, and freezing temperatures. The Contractor shall monitor weather conditions and anticipate additional support requirements to protect and maintain the availability of Dryden facilities and equipment.  The Contractor shall remove snow and ice from building walks and entrances so that these areas are clean and safe for pedestrian traffic as required.  The Contractor shall proactively shut down, secure, drain, and warm, cool, etc., all equipment subject to weather damage when questionable weather conditions are forecast, anticipated or imminent.  The Contractor is responsible for providing such services whether or not specifically informed or notified of such conditions by the COTR/COR or others.  All equipment secured for these reasons shall be returned to normal service as soon as possible when adverse condition(s) have passed.  The Contractor shall notify the COTR/COR when equipment or systems are shut down and when returned to service. 

[bookmark: _Toc346192080]C.9.13. Emergency Preparedness

Emergency preparedness and operations is included in the fixed-price portion of the contract.  If an emergency condition occurs, the Contractor shall respond according to the DFRC Emergency Preparedness Program.  The Contractor may be required to assist NASA, within the general scope of work, but in currently unidentified ways, in preparation for, or in response to emergencies.  

[bookmark: _Toc346192081]C.9.13.1. Emergency Response, Exercises and Recovery

The Contractor shall respond to all emergencies, disasters, and associated exercises at DFRC as directed by the DFRC Facility Emergency Response Team (FERT) Leader.  The Contractor shall respond to all support requests on a twenty-four (24) hour, seven (7) day per week basis.  



The Contractor shall interrupt work if necessary and reassign the work force to support emergencies as directed by the DFRC Facility Emergency Response Team (FERT) Leader, who reports to the NASA Incident Commander.  Work to restore and repair facilities following the emergency, and not performed by personnel while diverted from other fixed-price tasks, shall be performed as trouble calls or IDIQ work depending on the estimated cost.  The contractor shall record and report in the monthly report the number and type of emergency calls responded to each month and the number and cost of labor hours expended on each emergency response.

[bookmark: _Toc135014299][bookmark: _Toc346192082][bookmark: _Toc134934683][bookmark: _Toc141761782]C.10. Management

[bookmark: _Toc346192083]C.10.1. Contract Management and Administration

The Contractor shall manage the total work effort associated with the operations, maintenance, repair, and all other services required herein to assure fully adequate and timely completion of services in this contract.  Included in this function are a full range of management and administrative duties not specifically included elsewhere in Section C.  These include but are not limited to such areas as payroll, purchasing, personnel, planning, scheduling, cost accounting, safety and health, environmental compliance, training, financial reporting, establishing and maintaining management records, and quality control.  The Contractor will be given the opportunity (See Section C.4.2 “Reliability Centered Maintenance”) to propose changes to the maintenance approach through the application of Reliability Centered Maintenance principles.  The Contractor shall provide an adequate staff of personnel with the necessary management expertise to assure the performance of the work in accordance with sound and efficient management practices, this contract, and NPR 8831.2, NASA Facilities Maintenance Management.  NPR 8831.2 contains information that can be referenced to clarify terms and concepts used throughout this contract, and is available online at http://nodis3.gsfc.nasa.gov/.



The Contractor shall assign a Site Manager to serve as a single Point of Contact (POC) for the CO and COTR/COR.  The Site Manager shall be on-site full time.  The Site Manager shall be responsible for all Contractor activities under this contract and for the enforcement of all contract requirements.  The Site Manager shall be empowered to make day-to-day decisions related to all on-site performance of this contract.  That person shall serve as the focal point for all work and shall be responsible for the coordination of all on site activities.  The Site Manager shall delegate a member of the on-site staff as the Alternate Site Manager to assume authority during the primary Site Manager’s absence from Dryden.



Should the Contractor choose subcontracting to accomplish work, the Contractor shall comply with Federal Acquisition Regulations (FAR) requirements.  The Contractor shall require technical submittals from its suppliers and subcontractors, in accordance with the project drawings and specifications.  The Contractor shall file these submittals with the Work Order records in the Facility History Files.  



The management associated with this contract is included in the firm fixed-price portion of the contract except for that approved as part of implementing an item of non-recurring work.

[bookmark: _Toc135014300][bookmark: _Toc346192084][bookmark: _Toc134934684][bookmark: _Toc141761783]C.10.2. Work Control

[bookmark: _Toc134934685][bookmark: _Toc141761784]The Contractor shall implement all necessary work control procedures to ensure timely processing of work requirements, as well as to permit tracking of work in progress.   



The contractor shall schedule the performance of PTI and PM activities to minimize outage requirements to government facilities. This includes performing PTI activities such as infrared thermography, vibration analysis, and oil analysis prior to PM activities in an effort to correct non-urgent PTI finds at the time of the earliest future PM activity. As an example oil analysis should be performed on oil filled transformers prior to provide sufficient time to receive results so that any deficiencies can be addressed during the next earliest PM activity. 



Contractor shall manage PM and PTI activities so that the scheduled completion dates are balanced throughout the annual period. PM activities subject to seasonal completion shall be scheduled so that the assets maintenance and availability are completed immediately prior to the seasonal use.  As examples scheduled boiler maintenance shall be performed prior to the start of the heating season and air conditioning maintenance shall be performed prior to the start of the cooling season.

[bookmark: _Toc346192085]C.10.2.1. Processing 

The Contractor shall plan, estimate, and schedule work to assure material, labor, and equipment are available to complete work requirements within the specified time limits and in conformance with the quality standards established herein.  All requests are to be logged daily and entered into the Computerized Maintenance Management System (CMMS) as described in C.10.5.  Electronic access or paper copies of work authorization forms are to be provided to the COTR/COR, Facility Manager and customer within two (2) days of initiation.  Work Control will include receipt of trouble/service requests from facilities customers (both NASA and Contractors), recurring work as identified in Section C.12, and non-recurring work as identified in Section C.13. 

[bookmark: _Toc346192086]C.10.2.2. Configuration Control

Dryden employs a facilities and infrastructure configuration control process.  The Contractor shall not change infrastructure configuration without review and approval by the Facilities Configuration Control Board (FCCB).  The Contractor shall support and participate in the weekly FCCB review meetings.  

[bookmark: _Toc346192087]C.10.2.3. Scheduling

The Contractor shall schedule and arrange work so as to cause the least interference with normal occurrence of NASA business and mission.  Work that requires FCCB review shall be scheduled upon approval. 

[bookmark: _Toc346192088]C.10.2.4. Work Status

Verbal status reports shall be provided when requested by the CO and/or the COTR/COR.  The status of any item of work must be provided within two (2) hours of the inquiry during regular working hours, and within four (4) hours after regular working hours. 

[bookmark: _Toc346192089]C.10.2.5. Facility Files & Documents

The Contractor shall maintain all drawings, equipment manuals and technical documentation in the Contractor’s Technical Library in an organized and indexed order.    



C.10.2.5.1. Facility History Files 

Files for each building, structure, system or piece of equipment identified by facility number and asset number shall be maintained in the Work Control Center by the Contractor for each facility listed in Attachment J-C01.  If the proper manuals, pamphlets, etc are not available, the Contractor is responsible for obtaining the information. The documentation shall include warranty information, PT&I reports data and analyses, and other information pertaining to the facility and/or installed equipment and systems.  All documents shall be filed within ten (10) business days of receipt.  



C.10.2.5.2. References and Technical Documents

Copies of all available drawings, records, manufacturer's equipment manuals, history files, and other available pertinent data shall be turned over to the Contractor for use and upkeep. 



[bookmark: _Toc141761785]C.10.2.5.3. As-Built Drawings

Existing as-built drawings are available (paper and/or electronically) to the Contractor for information only.  All red-line drawings reflecting changes or additions to facilities made by the Contractor shall be submitted to the COTR/COR within fifteen (15) business days of the completed work.  Updates shall be in accordance with specific requirements of the FCCB.  

[bookmark: _Toc135014301][bookmark: _Toc346192090][bookmark: _Toc134934686][bookmark: _Toc141761786]C.10.3. Contractor Quality Control

The Contractor shall establish, implement and maintain a proactive quality control program that incorporates the quality elements of ISO 9001:2008. Within sixty (60) days of contract start date, the Contractor shall submit a comprehensive site-specific Quality Control Plan (QCP) to the COTR/COR for approval.  The Contractor shall review and update the QCP annually. The Contractor’s QCP shall reflect and incorporate quality processes and quality management practices.  The Contractor shall identify an on-site employee as the Site Quality Control Officer.  The Site Quality Control Officer’s resume shall be submitted to the COTR/COR for review and approval.  The Site Quality Control Officer shall be responsible to ensure the QCP is fully implemented and will serve as a focal point for QA related matters to Dryden.

[bookmark: _Toc346192091]C.10.4. Government Quality Assurance (QA)

All services rendered under this contract are subject to Government inspection.  The Government's QA Surveillance Program is not a substitute for QC by the Contractor.  All findings of unsatisfactory or non-performed work shall be administered in accordance with the "J-C06 Performance and Deductions” of this contract.  All costs associated with rework to make the performance satisfactory are the responsibility of the Contractor and are over and above the deduction made pursuant to the "Consequences of Contractor's Failure to Perform Required Services" clause of Section E.  The Government reserves the right to choose the inspection methods and vary the inspection methods utilized during the work, without notice to the Contractor.  Additionally, the Government intends to use PT&I methods and results during Government surveillance to assist in documenting Contractor performance of the PM program.  

[bookmark: _Toc135014302][bookmark: _Toc346192092][bookmark: _Toc134934687][bookmark: _Toc141761787]C.10.5. Computerized Maintenance Management System (CMMS)

The Government uses, manages and administers MAXIMO Version 7.5 CMMS. The Contractor shall use the Government’s CMMS to manage and fully document all work activity including PM, PT&I, PGM, TC, SR, Repair, IDIQ Work, Janitorial, Grounds Maintenance, and subcontracted work. 



The Contractor shall utilize the CMMS system to schedule, track, manage and record work-flow.  All data is the property of the Government.  The Government will manage all asset inventories in the CMMS including updating asset inventories, decommissioning assets and adding new assets. Upon request by the Government the Contractor shall gather asset inventory data, generate asset barcode labels, and place barcode labels on assets. The Contractor shall also replace existing bar code labels that are weathered or in a deteriorated condition. The Government will provide the asset numbers, and may provide barcode labels or request the Contractor to create them. The Contractor is responsible for the purchase of any label makers required to produce requested labels.



Upon installation of new equipment or the discovery of missing data from existing equipment, the Contractor shall complete a J-C25 “New Asset, Replacement Equipment Data Collection Form” and submit it to the Government so that the Government can create or modify asset data, job plans, and PM schedules.  



The Contractor shall enter and report full and accurate cost accounting data into the CMMS for all CMMS work order activity. Work Order activity shall be entered into the CMMS on the same day that the work order activity occurs.  The daily updates shall include the name of the technician(s) that performed work on the work order, the regular and overtime hours worked, the status of the work order, the operating status of the equipment / asset on which work was performed, materials and parts used, material and parts cost, and subcontracted labor and materials cost. The Contractor shall ensure that full activity and cost accounting is traceable in the CMMS by building and asset.  



The Contractor shall support and enforce any warranties that apply to all equipment the Contractor is responsible for maintaining under this contract, including all equipment installed by the Contractor in performance of this contract and equipment installed by others. The program includes all warranties for facilities, structures, utilities, construction, and equipment that have been transferred to the property accounts of the Government, regardless of the source of the warranty. Data regarding the warranty program shall be maintained by the Contractor in the CMMS. The Contractor shall update the CMMS to reflect all warranties associated with newly installed equipment, including any warranties associated with the installation of replacement parts in existing equipment.

[bookmark: _Toc346192093]C.10.5.1 Multiple Energy Source Lock Out Tag Out Procedures

During the term of this contract the Contractor shall develop lock out tag out procedures in the Government CMMS for all electrical and mechanical equipment that the Contractor maintains. The lock out tag out procedures shall be completed within the first year of the contract. The Contractor shall coordinate this effort with the Government and shall meet at least monthly with the Government to provide updates on progress.

[bookmark: _Toc346192094]C.10.5.2 Records and Reports

The Contractor shall provide all data necessary to assist the Government in the preparation of future contracts, reports, studies and analysis related to facilities operation, maintenance and repair. This shall include complete and actual cost accounting of all labor hours, labor cost, material cost, subcontract costs, and equipment cost in the Government CMMS. The contractor shall report these costs as follows and as set forth in Attachment J-C07. All records and copies of reports shall be turned over to the CO within five (5) calendar days after contract completion.  

C.10.5.2.1 Facility O&M Cost Profile Report

The Contractor shall prepare and provide an Annual Building Operation, Maintenance, and Repair Cost Profile Report to the COTR/COR. The report shall include the following:



1. Total Operation, Maintenance & Repair Cost by Facility.

2. Scheduled Maintenance & Repair (PM, PTI) Cost by Facility.

3. Unscheduled Maintenance & Repair (TC, IDIQ Repair) by Facility.

4. Operations Cost by Facility

5. Janitorial Cost by Facility

6. Grounds Cost by Facility

7. Cost per SFT by Facility



The report shall be delivered annually on October 10th. The Contractor shall provide (1) hard copy and one (1) electronic copy. All correspondence, reports, plans, processes and contract related data shall be in an electronic format consistent with software versions at DFRC.  Plans and processes generated by the Contractor shall not contain Contractor’s logo or name.  All data and documents generated by the Contractor under this contract are Government property.  The Contractor shall archive electronic copies of all reports.  

[bookmark: _Toc346192095]C.10.5.3. Annual Work Plan

The Contractor shall develop an Annual Work Plan for submittal to NASA HQ at the beginning of every fiscal year. The work plan shall comply with NASA Procedural Requirement 8831.2E Chapter 4. The plan shall be submitted to the COTR/COR for review and approval 30 days prior to the first day of the fiscal year.  

[bookmark: _Toc346192096]C.10.5.4. Data Management

Data management includes maintenance work receipt and classification, scheduling, material inventory control, labor scheduling, work completion (to include labor and material roll up), work status, and report generation.  Work will be classified according to the work plan elements listed in NPR 8831.2 Chapter 4.  CMMS maintenance and management are a daily, ongoing function supporting work control, preventive maintenance and PT&I, and other M&R activities.  Many of the work elements of this solicitation can be effectively and efficiently performed through the CMMS.   The CMMS data files are Government property. 

[bookmark: _Toc346192097]C.10.5.5. Inspections

The CMMS will be used by the Government to inspect all work once it is placed in the system in a “completed” status.  Once inspections have been completed by the Government, the work order will be closed out.  

[bookmark: _Toc135014303][bookmark: _Toc346192098][bookmark: _Toc134934688][bookmark: _Toc141761788]C.10.6. Customer Liaison

The Contractor shall establish and maintain an efficient and highly visible customer liaison program.  

[bookmark: _Toc346192099]C.10.6.1. Communications

Regardless of the type of work, i.e., trouble/service request, repair work order, etc., the Contractor is responsible for sustaining feedback and direct contacts with all customers.  The Contractor shall notify the customer and Facility Manager when the work is completed.  The Contractor shall work with Facility Managers in accordance with Section C.9.9.2.

[bookmark: _Toc346192100]C.10.6.2. Documentation

The Contractor will maintain documentation in a format where work status can be identified.  Specific reporting requirements are identified in Attachment J-C07.  The Contractor is encouraged to provide information by electronic means.

[bookmark: _Toc135014305][bookmark: _Toc346192101][bookmark: _Toc134934689][bookmark: _Toc141761789]C.10.7. Safety, Health and Environmental

The Contractor shall develop a Safety, Health, and Environmental Management Plan and program consistent with existing laws, regulations, policies and industry standards.  The Safety, Health, and Environmental Management Plan shall effectively identify risks and appropriate mitigation to protect the health and safety of Dryden personnel and the environment.  

[bookmark: _Toc346192102]C.10.7.1. Dryden Safety Culture

The success of this historic agency starts with an unwavering commitment to safety.  The culture of this institution is one of safe accomplishment of our missions, and this includes our facility maintenance and construction projects.  In the spirit of NASA’s commitment to safety, the Contractor shall implement the safety provisions of this section.  

[bookmark: _Toc346192103]C.10.7.2. Safety, Health, and Environmental Management Plan (SHEMP)

Within thirty (30) days of contract award, the Contractor shall submit a comprehensive site-specific SHEMP to the CO for review and approval. Annual updates to the plan shall be submitted to the CO thereafter.  The SHEMP shall include and be consistent with the elements listed in Attachment J-C09, containing the NASA Procedural Requirement (NPR) 8715.3C Appendix E ‘Sample Safety & Health Plan for Operations or Service Contracts’. The SHEMP shall also meet the requirements of the following attached Dryden Center Procedures (DCP).



1. J-C41, Shop Safety, DCP-S-060

2. J-C42, Fire Safety, DCP-S-061

3. J-C43, Lockout / Tag-out Program, DCP-S-062

4. J-C44, Electrical Safety, DCP-S-063

5. J-C45, Lifting Operations, Devices & Equipment, DCP-S-064

6. J-C46, Pressure Vessels & Pressurized Systems Safety, DCP-S-065

7. J-C47, Communication of Chemical Hazards, DCP-S-066

8. J-C48, Confined Space Safety, DCP-S-067



The Contractor shall meet with the CO, COTR/COR and the Dryden Safety, Health and Environmental Office to develop a mutual understanding relative to administration of the approved Contractor’s safety plan.



The Contractor shall proactively take safety and health measures in performing work under this Contract.  The Contractor shall comply with all applicable NASA, Dryden, local, state, and federal occupational safety, health, and environmental requirements and standards. The Contractor shall take all precautions in the performance of work under this contract to protect the safety and health of the Contractor's employees, to protect the safety and health of all persons in or near the jobsite, and to prevent damage to property, materials, supplies and equipment.  The Contractor shall comply with Federal OSHA Safety and Health Standards 29 CFR 1910 and 29 CFR 1926. 

[bookmark: _Toc346192104]C.10.7.3. Safety Officer

The Contractor shall identify an on-site employee as the Site Safety Officer.  The Site Safety Officer shall be responsible to ensure the SHEMP is fully implemented and will serve as a focal point for safety related matters to the Dryden Safety, Health and Environmental Office.  The Safety Officer shall record and track training/education of all contract employees.  

[bookmark: _Toc346192105]C.10.7.4. Safety Training and Awareness

The Contractor shall address required safety training and awareness in the SHEMP to ensure all employees have adequate knowledge to prevent accidents and mishaps.  Training shall be documented and records made available to the COTR/COR upon request.  



At a minimum, the Contractor shall hold weekly safety meetings for all employees.  For higher hazard work the Contractor shall hold daily safety meetings prior to beginning work.



[bookmark: OLE_LINK5]Prior to any new work activity, the Contractor shall develop, review, and approve a job specific Activity Hazard Analysis (AHA), to identify potential hazards and appropriate mitigation.  The Contractor shall ensure employees are aware of the hazards and understand the mitigations approved.  AHAs shall be made available to all employees.  AHAs shall be available to the COTR/COR upon request.

[bookmark: _Toc346192106]C.10.7.5. Accident Reporting

The Contractor shall submit each month a “Contractor Monthly Accident Report”, Form D-WK34-8 to the COTR/COR and the Dryden Safety, Health and Environmental Office.  Form is included herein as Attachment J-C27.  The report includes:  Average number of employees, total labor hours worked, number of deaths, number of injuries, number of occupational illnesses, equipment/property damages, environmental damages, number of lost time injuries and total lost time days throughout contract performance period. The Contractor shall also submit each month: close calls, number of safety meetings, number of AHAs developed, # of safety inspections, # of hazards corrected, etc. 



In the event of a mishap and/or accident requiring more than first aid, the Contractor shall report the mishap immediately to the COTR/COR and the Safety, Health and Environmental Office.  The Contractor shall also report the mishap within 24 hours by direct input into NASA’s Incident Reporting Information System (IRIS) EX3.  IRIS can be found at https://nasa.ex3host.com/IRIS/newmenu/login.asp. 

[bookmark: _Toc346192107]C.10.7.6. Environmental Management

The Contractor shall perform all work in an environmental friendly or benign manner.  As part of the SHEMP, the Contractor shall address environmental management. The Contractor’s plan shall comply with Dryden’s Environmental Management System and include the elements listed in Attachment J-C09.  

[bookmark: _Toc346192108]C.10.7.7. Chemical Management

The Contractor shall use the Dryden Chemical Management System (Chemical Crib).

[bookmark: _Toc346192109]C.10.7.8. Hazardous Work Conditions

The Contractor shall ensure that all personnel have received “Hazardous Communication Training” in the proper handling and management of: blood/water borne pathogens, lead-based paint, and asbestos containing materials (ACM).  Any personnel that may encounter occupational exposure to pathogens or hazardous materials shall be trained and provided appropriate vaccinations or other medical treatments and surveillance.



The Contractor shall comply with the attached J-C31 “DCP-X-027 Blood borne Pathogens Procedures”.

[bookmark: _Toc346192110]C.10.8. Security

[bookmark: _Toc346192111]C.10.8.1. Compliance with Security Requirements

Some contract employees may require access to buildings or areas of buildings engaged in communications security (COMSEC) operations in order to perform the requirements of the contract. Contract employees requiring COMSEC Access will be required to complete COMSEC Training and be COMSEC briefed.



The Contractor shall comply with all NASA and local security requirements. Upon request, the Contractor shall submit the name and address of each employee hired for work on this contract and shall ensure all required questionnaires and forms are completed in a timely manner.

[bookmark: _Toc346192112]C.10.8.2. Disclosure of Information

The Contractor and its employees shall not disclose or disseminate any information concerning Government operations, including those performed by contractors for the Government, which could result in or increase the likelihood of the possibility of a breach of security or interrupt the continuity of operations. Disclosure of information relating to the services hereunder to any person not entitled to receive it, or failure to safeguard any sensitive but unclassified (SBU) information that may come to the Contractor or any person under its control in connection with work under this contract, may subject the Contractor, its agents, or employees to criminal liabilities. All inquiries, comments, or complaints arising from any matter observed, experienced, or learned as a result of or in connection with the performance of this contract, the resolution of which may require the dissemination of official information, shall be directed to the CO.

[bookmark: _Toc346192113]C.10.8.3. Property Loss

The Contractor shall submit to the COTR/COR a full report of lost or stolen Government property and equipment assigned to Contractor employees. The Contractor shall notify and file a report with the DFRC Security office, Code J, as soon as possible and no later than 24 hours after discovery of the occurrence. 

[bookmark: _Toc346192114]C.10.8.4. Access

It shall be the Contractor's responsibility to obtain authorized access to buildings and facilities, and arrange for them to be opened and closed to accomplish work under this contract.

[bookmark: _Toc346192115]C.10.8.5. Keys

Keys may be issued to a limited number of Contractor personnel; however, it shall be the Contractor's responsibility to arrange for adequate security of the buildings and facilities, occupied solely by the Contractor, at the end of each workday. The Contractor shall be responsible for the cost of replacing keys and/or locks that are furnished to and lost by their employees. If an entire key sequence is jeopardized causing the Government to re-key an entire group, department, or facility, the full cost shall be borne by the Contractor.

[bookmark: _Toc346192116][bookmark: _Toc135014307][bookmark: _Toc134934690][bookmark: _Toc141761790]C.10.9. Continuity of Services 

To ensure continuity of essential services, the Contractor shall be fully prepared to commence work on the start date of this contract, and should not assume that Government or previous Contractor employees will be available to guide, direct, or specifically orient Contractor employees.  Prior to the contract start date, the Government will provide orientation to the Contractor's key management and supervisory personnel performing under the contract, as requested.  

[bookmark: _Toc346192117]C.10.9.1. Backlogged Trouble Calls and Service Requests

As part of being fully ready to commence work, the Contractor shall be prepared to accept backlogged Trouble Calls and Service Requests on the contract start date.   A review of all backlogged Trouble Calls and Service Requests will be completed with the Government to assess status, and within the first thirty (30) calendar days after the contract award date completion dates for the work orders will be negotiated.

[bookmark: _Toc346192118][bookmark: _Toc135014296]C.11. Government Furnished Property and Services 

In accordance with the "GOVERNMENT PROPERTY (FIXEDPRICED CONTRACTS)" clause in Section I, the Government will provide the Contractor the use of certain Government owned facilities and equipment.  All such facilities and equipment, will be provided in "as is" condition.  The Contractor shall not label or mark the Government’s property with the Contractor’s name or logo.  The Contractor shall remove all names and logos of previous Facilities Maintenance Contractors from all Government property.  Any Facilities Maintenance property that requires ready reference identification such as but not limited to: ladders, barricades, tool kits, etc., shall be labeled “Dryden Facilities Maintenance.”

[bookmark: _Toc346192119]C.11.1. Government Furnished Facilities (GFF)

[bookmark: _Toc134934676][bookmark: _Toc141761778]The Government will furnish or make available to the Contractor the facilities described in Attachment JC05-1.  The Contractor shall obtain written approval from the CO prior to making any modifications or alterations to the facilities.  Any such modifications or alterations approved by the CO will be made at the expense of the Contractor.  At contract completion, all facilities shall be returned to the Government in the same condition as received, except for reasonable wear and tear, and approved modifications and alterations.

[bookmark: _Toc346192120]C.11.2. Government Furnished Equipment (GFE)

[bookmark: _Toc134934677][bookmark: _Toc141761779]The Government will provide the Contractor the use of existing and available Government owned tools and maintenance equipment in the performance of the contract.  The Government will also provide the Contractor the use of Government owned and/or leased vehicles.  Such Government furnished vehicles; tools and maintenance equipment are listed in Attachment JC05-2.  Additionally, the Government will provide the Contractor the use of computers and desk telephones on an as needed basis, with appropriate justification.

[bookmark: _Toc346192121]C.11.2.1. GFE Condition

Should the Contractor choose to use all or part of the Government furnished tools and maintenance equipment, periodic servicing, maintenance, and repair of the items chosen shall be provided at no cost to the Government.  The total or partial breakdown or failure of the Government furnished items shall not relieve the Contractor of responsibility to fully perform the work of the contract.  On completion or termination of the contract, all Government furnished tools and equipment, including specialized predictive testing and inspection equipment and tools, shall be returned to the Government in the same condition as received, except for normal wear and tear. Tools and equipment that become worn out due to normal wear and tear shall be returned to the Government and their replacement shall be the responsibility of the Contractor at no cost to the Government.  Tools and equipment so acquired shall remain the property of the Contractor.  The Contractor shall be responsible for the cost of any repairs or replacement caused by negligence or abuse by the Contractor or the Contractor’s employees.

[bookmark: _Toc346192122]C.11.2.2. GFE Inventory 

The Contractor and the COTR/COR shall conduct a joint inventory before commencing work to determine the exact number and serviceability of Government furnished tools and equipment.  The Contractor shall certify inventory findings, assume accounting responsibility, and subsequently report inventory discrepancies to the COTR/COR.  Government furnished items shall not be removed from NASA DFRC, without prior written approval by the CO.

[bookmark: _Toc346192123]C.11.3. Government Furnished Material (GFM)

[bookmark: _Toc134934678][bookmark: _Toc141761780]Under the previous contract, Government-furnished materials were provided to the incumbent contractor. The remaining materials will be furnished to the Contractor at the outset of this contract. Should the Contractor choose to use the Government furnished material, a joint inventory shall be conducted with the COTR/COR to determine the exact amount and serviceability of Government furnished materials.  On depletion of material provided to the Contractor by the Government, the Contractor shall furnish all material to perform the work of the contract, except as otherwise specified herein.  

[bookmark: _Toc346192124][bookmark: _Toc135014297]C.12. Contractor Furnished Items 

Except for items expressly listed in Section C.5, the Contractor shall provide all facilities, equipment, materials, and services to perform the requirements of this contract

[bookmark: _Toc346192125]C.12.1. Parts, Components, and Materials/Supplies

The Contractor shall provide new or factory reconditioned parts and components when providing maintenance, repair, and minor construction services as described herein.  All replacement units, parts, components and materials/supplies used in the maintenance, repair, and trouble calls of facilities and equipment shall be compatible with the existing equipment on which it is to be used; shall be of equal or better quality than original equipment specifications; shall comply with the technical specifications (Section C.14 through C.25), and used in accordance with original design and manufacturer’s intent.  Parts and components, once installed in the Government facility, become Government property.  Items not listed in the technical specification shall be of acceptable industrial grade and quality.  If the original manufacturer has updated the quality of parts for current production, parts supplied under this contract shall equal or exceed the updated quality.  The Contractor shall retain the parts replaced for at least ten (10) working days after completion of the job and make these parts readily available for inspection by the COTR/COR upon request.  Equipment or replaced parts may be requested to be retained indefinitely if needed to support incident investigations.

[bookmark: _Toc346192126]C.12.1.1. Purchases

The Contractor shall purchase materials in accordance with the U.S. Environmental Protection Agency (EPA) Comprehensive Procurement Guidelines and items listed by the EPA for use of recycled materials and content.  A comprehensive list with recommended content is located at www.epa.gov/cpg.  The Contractor shall submit a waiver for processing in order to purchase items and materials outside of the scope of the EPA requirements. EPA waiver information is located at http://xnet.dfrc.nasa.gov/Organizations/SMA/CodeSH/PDF/Guidance_for_AP_Waivers.pdf. The Contractor shall submit an Estimate of Recovered Material Content for the EPA-Designated Products Report.  

[bookmark: _Toc346192127]C.12.2. Equipment

New, replacement and rebuilt equipment shall conform to the applicable specifications included in all technical specifications (Section C.14 through C.25), and meet original design intent and purpose, meet energy efficiency standards, and the RCM requirements detailed in NPR 8831.2, Chapter 7.  The Contractor shall obtain and maintain manufacturer's operating instructions and maintenance manuals on all new equipment installed by the Contractor.  These documents shall become property of the Government and shall be maintained in the Facility History Library. 

[bookmark: _Toc346192128]C.12.3. Contractor Furnished Software

If the Contractor should provide any software to the Government, or desire to install software on any Government owned or operated equipment as part of this contract, it shall be commercially available off-the-shelf software and may be installed only with the written approval of the COTR/COR.
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1.0 PURPOSE OF CHAPTER 
 
This chapter establishes procedures and guidelines, delegates authority, and assigns 
responsibility for managing the Dryden Flight research Center Respiratory Safety 
Program.  
 
 


2.0 PROCEDURE SCOPE & APPLICABILITY 
 
This document is applicable to all persons under DFRC supervision who require the use 
of respiratory equipment.  The use of respirators will be based upon Permissible 
Exposure Limits (PELs), Threshold Limit Values (TLV®), and/or whether an 
environment is considered Immediately Dangerous to Life or Health (IDLH).  In the 
absent of air monitoring data the DFRC Industrial Hygienist’s judgment will be used.  
 
 


3.0 PROCEDURE OBJECTIVES, TARGETS,  METRICS, & TREND 
ANALYSIS 


 
Objective: Identify, eliminate, or control respiratory hazards  


Target: Zero respiratory mishaps each year 
Metric: Number of respiratory mishaps per year 


 
Trend analysis:  Metrics will be analyzed to determine whether procedural objectives 
have been met. 
 
 


4.0 WAIVER AUTHORITY 
 
This document may not be waived. 
 
 


5.0 RESPONSIBILITY 
 


5.1 Directorates and Single Letter Offices 
 


Directorates and Single Letter Offices will develop safety measures that 
ensure personnel under their supervision are not exposed to hazardous 
airborne contaminants.  The order of preference to eliminate or control air 
contaminants is 


A. Engineering controls 


B. Administrative controls 


C. Respiratory Protective Equipment 
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5.2 Program or Project Managers 
 


Program or Project Managers will ensure that training, medical clearance, 
respiratory equipment, and fit- testing is provided to employees where 
required. 


 
5.3 The Safety, Health, and Environmental Office  


 
Has safety oversight for the Respirator Program at DFRC. 


A. Appoint a Respirator Program Administrator for the management of the 
DFRC Respirator Program. 


B. Provide program surveillance and evaluation. 


C. Evaluate and update the Respirator Program as necessary to meet 
regulatory requirements.   


 
5.4 The Respirator Program Administrator  


A. Provide baseline surveys of operations, tasks, or work places to 
determine the potential to create or contain harmful air contaminants. 


B. Make the surveys available to responsible management, site 
managers, supervisors, and employees. 


C. Make recommendations for control or elimination of any harmful air 
contaminants found. 


D. Select the type respirator that best meets the needs of the employee. 


E. Ensure training and certification is provided for all personnel at DFRC 
who are required to use a respirator. 


F. Provide work-site-specific procedures and elements for required 
respiratory use. 


G. Provide technical information regarding the selection, use, fit, 
maintenance and care, testing and checking, and limitations of 
respirators to both supervisors and employees. 


H. Conduct evaluations of workplaces to ensure that the written 
respiratory protection program is being properly implemented.  See 29 
CFR 1910.134 (l) for evaluation requirements. 


I. Maintain appropriate documentation and records of workplace surveys 
in accordance with 29 CFR 1910.1020, (medical) and NPD 1441.1 
Record Retention Schedules. 
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5.5 Health Unit 
 


Each employee who is required to wear a respirator is required to receive 
a medical evaluation by the Health Unit Medical Officer (HUMO) or his/her 
designee before the employee may be fitted with and permitted to use a 
respirator and annually thereafter.  The medical evaluation will comply 
with current protocols.  See Section 7.2.4, Medical Evaluation for further 
details. 


 
5.6 Supervisors 


A. Identifying personnel who work in areas or jobs requiring respiratory 
protective equipment. 


B. Ensuring that each worker who uses respiratory equipment receives a 
physical evaluation, is trained, fit tested and follows appropriate 
respirator safety procedures. 


C. Enforcing the wearing of appropriate personal protective equipment, 
including respirators. 


D. Ensuring that appropriate warning signs are posted where breathing 
atmospheres require the use of respirators. 


E. Notifying the Safety Office of any incidents or near misses resulting 
from the use or non-use of respirators. 


F. Obtaining the appropriate supervisor respirator training. 
 


5.7 Employee Responsibilities  


A. Following the procedures of this chapter and other documents that 
provide guidance for the use and care of assigned respirator/s. 


B. Cooperating with supervisors, medical, and safety personnel to prevent 
exposure to harmful breathing environment. 


C. Notifying supervisors of known or suspected respiratory hazards or 
change in health that would preclude the use of a respirator. 


D. Assuring they have met the medical, training, and fit testing 
requirements annually. 
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6.0 RESPIRATORY PROTECTION PROGRAM 
 
This section establishes the elements of the DFRC Respiratory Protection Program.   
 


6.1 Engineering Controls 
 


The use of engineering controls is the primary means of protecting 
workers from hazardous air contaminants. 


A. Facility design will be a consideration for processes that create air 
contaminants.  Facility design reviews will determine if adequate 
ventilation exists to eliminate air contaminants and to ensure that 
processes that create hazardous air contaminants are located away 
from other workers.  


B. The selection, modification, and operation of equipment that reduces 
the amount or precludes the production of air contaminants 


C. The use of materials that produce the least air contaminants and meet 
the needs of the process 


 
6.2 Administrative Controls 


 
Administrative controls may include the following: 


A. Changing work schedule to minimize exposure to air contaminants i.e., 
conduct operations that produce hazardous air contaminants during 
non-duty hours.  


B. Ensuring workers have proper training and are aware of respiratory 
contaminants and hazards.  (See Chapter 9, Hazard Communication.) 


 
6.3 Respiratory Protection 


 
Respiratory protection must be used: 


A. Where existing engineering or administrative controls are not adequate 
or feasible in controlling airborne contaminants that exceed TLV® or 
PEL, whichever is lower. 


B. When the oxygen content by volume drops below 19.5 percent. 


C. During handling, transfer, or use of a hazardous chemical that could 
cause the risk of injury in the event of a release due to a leak or spill.  


D. During confined space entry where the concentration of oxygen or air 
contaminants may not be known.  (See Chapter 10, Confined Space, 
for details.) 


E. When requested by an employee.  (An employee may request a 
respirator when one is not actually required.) 
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6.4 Medical Evaluation 


A. Dryden personnel, both civil servants and contractors, will receive a 
medical evaluation by the DFRC Health Unit Medical Officer (HUMO) 
before receiving initial respiratory training and fit testing, and an annual 
medical evaluation for continued use.  A re-evaluation is required 
sooner if 


1) An employee reports medical signs or symptoms that are related to 
his/her ability to use the assigned respirator. 


2) The HUMO, supervisor, or Respirator Program Administrator 
notifies the employee's supervisor that the employee needs to be 
re-evaluated.  


3) Information from the Respirator Program Administrator, including 
observations made during fit testing and program evaluation, 
indicates a need for employee re-evaluation. 


4) A change occurs in workplace conditions that result in a physical or 
emotional burden placed on the employee.  


B. The employee's supervisor or the DFRC Respirator Program 
Administrator will provide the HUMO with the following information: 


1) The type and weight of the respirator to be used. 


2) The duration and frequency the respiratory is worn. 


3) The physical work effort by the employee when wearing the 
respirator. 


4) Any other information that could have an influence on the HUMO's 
recommendation.  


C. As a minimum, the medical evaluation will include those mandatory 
items listed in 29 CFR 1910.134, Sections 1 & 2, Part A of Appendix C 
or an initial medical examination that obtains the same information.  
The HUMO will ensure that a follow-up medical examination is 
provided for an employee who gives a positive response to the initial 
medical evaluation.  The follow-up medical examination will include 
any medical tests, consultations, or diagnostic procedures that the 
HUMO deems necessary to make a final determination.  The results of 
the medical evaluation and any follow-up information will be placed in 
the individual's medical file.  


D. The HUMO will make a written recommendation regarding the 
employee's ability to use a respirator.  This recommendation should 
include:  


1) A recommendation of whether or not the employee should wear the 
proposed respirator. 
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2) Any limitations related to the medical condition of the employee or 
to the workplace conditions in which the respirator will be used.  


3) The need, if any, for follow-up medical evaluation. 


4) A statement that the HUMO has provided the employee with a copy 
of the written recommendation. 


E. The HUMO is responsible for providing the supervisor and the DFRC 
Respirator Program Administrator with a copy of the written 
recommendation before the employee may be trained and fit tested for 
the proposed respirator. 


 
6.5 Respirator Equipment Selection 


 
The Respirator Program Administrator or designee will review the 
conditions in which the employee will be using the respirator and will 
advise the employee of the type respirator required.  The employee may 
select a respirator from several models, if available, that are of the 
required type.  Respirators and filters used at DFRC must meet standards 
listed in 42 CFR 84 and NIOSH Publication No. 96-101, as appropriate. 


 
6.6 Respirator Filter Cartridge Replacement 


 
For air-purifying respirators used to remove toxic gases and vapors, the 
filter cartridges must be replaced under the following conditions: 


 For cartridges with a visual indicator, the change in the visual indicator 
signals that filter change is required 


 Cartridges without a visual indicator have been used for 8 hours 


 Breakthrough of the chemical contaminant is detected by odor, taste, 
or irritation. 


 
6.7 Voluntary Use of Respirators 


 
The voluntary use of respirators at DFRC is encouraged even when 
exposures are below the exposure limits, however, the use of a respirator 
itself can become a hazard to the wearer if not fitted, cleaned, maintained, 
and stored properly.  Employees at DFRC who choose to wear a 
respirator when not required by exposure limits will contact the Respirator 
Program Administrator who will recommend the best type respirator for the 
condition in which it will be used.  The employee will obtain a medical 
clearance and be fit-tested. 
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6.8 Dust Masks 
 


Dust masks are available at DFRC.  These masks may be used for 
nuisance dusts only.  All applications of use must be preapproved by the 
Respirator Program Administrator or designee.  A short training session is 
required before using dust masks; medical clearance and fit testing is not 
required.  The Respirator Program Administrator of designee will cover the 
items listed in 29 CFR 1910.134, Appendix D, with the employee. 


 
 


7.0 TRAINING & CERTIFICATION 
 


7.1 Training 
 


The Respirator Program Administrator is responsible for ensuring that 
employees and their supervisors receive training on the proper use and 
care of respirator equipment before the first use and annually thereafter.  
Training will be conducted in a manner that is understandable to the 
employee.  Following training the Respirator Program Administrator will 
assure that the employee can demonstrate knowledge of at least the 
following. 


A. Why the respirator is necessary and how improper fit, usage, or 
maintenance can compromise the protective effect of the respirator 


B. The limitations and capabilities of the respirator 


C. How to use the respirator effectively in emergency situations, including 
situations in which the respirator malfunctions 


D. How to inspect, put on and remove, use, and how to check the seals of 
the respirator 


E. The procedures for maintenance and storage of the respirator 


F. How to recognize personal symptoms that may indicate an ineffective 
or wrong type respirator 


 
7.2 Prior Training 


 
An employee may be exempt from receiving training if he/she has had 
appropriate respirator training in the last 12 month and can demonstrate 
knowledge of the items listed above and has documentation of the training 
from a qualified trainer.  The employee must, however, receive training 
within 12 month from the date of the previous training in order to continue 
to use the respirator.  
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7.3 Refresher Training 
 


Refresher training is required. 


A. Yearly as long as the individual uses the respirator. 


B. Changes in the workplace or the type of respirator render the previous 
training obsolete. 


C. Inadequacies in the employee's knowledge or use of the respirator 
indicate that the employee has not retained the required understanding 
or skill needed to safely use the respirator. 


D. Other situation or conditions that arises in which retraining appears 
necessary to ensure safe respirator use. 


 
7.4 Fit Testing 


 
Fit testing is required prior to an employee using any respirator with a 
negative or positive pressure tight-fitting face piece.  Fit testing will be 
accomplished by the Respirator Program Administrator or designee.  The 
Respirator Program Administrator will ensure that the employee passes an 
appropriate qualitative fit test (QLFT) or quantitative fit test (QNFT).  
Procedures for both QLFT and QNFT are listed in 29 CFR 1910.134, (f), 
Fit Testing, and Appendix A, Fit Testing Procedures.  Employees is 
refitted 


A. Upon request for a different model, make, or size respirator by the 
employee. 


B. When the employee's work conditions change which require a different 
type respirator. 


C. A loss or gain of weight, or a change to facial features, such as the 
growth of facial hair, scarring, etc. occurs. 


D. When requested, for any reason, by an employee who used respiratory 
equipment. 


 
7.5 Certification 


 
The Respirator Program Administrator will certify respiratory training.  A 
copy will be kept in the Safety, Health, and Environmental Office and a 
copy provided to the trainee. 
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8.0 MANAGEMENT RECORDS & RECORD RETENTION 
 


8.1 Medical Evaluation Records 
 


Medical evaluations will be maintained in accordance with 29 
CFR1910.1020 and NPD 1441.1 D, Record Retention Schedules. 


 
8.2 Fit Testing and Training Records. 


 
Fit testing, initial, and annual training records will be maintained by the 
Respirator Program Administrator for the period the employee uses the 
respirator plus three (3) years and then may be destroyed.  See NPD 
1441.1D, Record Retention Schedules.   


 
 


9.0 RELEVANT DOCUMENTS 
 


9.1 Authority Documents 
 


ANZI Z88.2-
1991 


Practices for Respiratory Protection.  Portions of this 
standard are authoritative when “Incorporated by reference” 
by OSHA or NASA. 


  


NPD 8700.1 NASA Policy for Safety and Mission Success. 
  


NPR 8715.3 NASA Safety Manual with Changes through Change 1, 
6/19/02. 


  


29 CFR 
1910.134 


Respiratory Protection.  This CFR establishes that 
employer's institute a respirator program when employees 
are required to utilize respiratory protective equipment. 


  


29 CFR 
1910.1000 


Air Contaminants: This CFR lists air contaminants and their 
exposure limits. 


  


29 CFR 
1910 1200 


Hazard Communications: This CFR establishes the 
procedures for communicating information to employees by 
the employer of all hazardous chemicals and substances 
used in the work place.   


  


42 CFR 84 Approval of Respirator Protective Devices: This CFR 
establishes the manufacture, testing, and maintenance 
standards for respiratory equipment. 


 
9.2 Reference Documents 


 
State of 
California 


CCR 8, Section 5144  
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NIOSH Department of Health and Human Services Document 96-
101, Selection and use of Particulate Respirators.  This 
publication is certified by 42 CFR 84. 


  


DFRC Safety 
Handbook 


Chapter 9, Hazard Communication. 


  


DFRC Safety 
Handbook 


Chapter 10, Confined Space. 


  


American Conference of Governmental Industrial Hygienists (ACGIH) 
Industrial Ventilation, Current Edition.  Portions of this ACGIH guideline are 
"incorporated by reference" by NASA as authority for ventilation 
requirements. 


 
 


10.0 ACRONYMS & DEFINITIONS 
 


10.1 Acronyms 
 


ACGIH American Conference of Governmental Industrial Hygienists. 


ESLI End of Service Life Indicator 


HEPA High Efficiency Particulate Air filter system 


HUMO Health Unit Medial Officer 


IDLH Immediately Dangerous to Life or Health 


NIOSH National Institution of Occupational Safety and Health 


OSHA Occupational Safety and Health Association 


PEL Permissible Exposure Limit 


QLFT Qualitative Fit-test  


QNFT Quantitative fit test  


TLV® Threshold Limit Value 


SARs Supplied Air Respirators 


SCBA Self-contained Breathing Apparatus 


 
10.2 Definitions 


 
Air-purifying 
respirator 


A respirator with an air-purifying filter, cartridge, or 
canister that removes specific air contaminants. 


  


Atmosphere-
supplying 
respirator 


A respirator that supplies the user with breathing air 
from a source independent of the ambient 
atmosphere; includes supplied-air respirators (SARs) 
and self-contained breathing apparatus (SCBA). 
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Canister or 
cartridge 


A container with a filter, absorbent, catalyst, or 
combination of these items, which removes specific 
contaminants from air. 


  


Demand 
respirator 


An atmosphere-supplying respirator that admits 
breathing air to the face piece only when a negative 
pressure is created inside the face piece by inhalation. 


  


End-of-service-
life indicator 
(ESLI) 


A system that warns the respirator user of the 
approach of the end of adequate respiratory 
protection, for example, that the absorbent is 
approaching saturation or is no longer effective. 


  


Filter or air 
purifying element 


A component used in respirators to remove solid or 
liquid aerosols from the inspired air. 


  


Fit test The use of a protocol to qualitatively or quantitatively 
evaluate the fit of a respirator on an individual. 


  


High efficiency 
particulate air 
(HEPA) filter 


A filter that is at least 99.97% efficient removing 
monodisperse particles of greater than 0.3 
micrometers in diameter.   


  


Immediately 
Dangerous to 
Life or Health 
(IDLH) 


A condition that poses a threat of exposure to airborne 
contaminants when that exposure is likely to cause 
death, immediate or delayed permanent adverse 
health effects, or prevent escape from such an 
environment in the event of the failure of respirator 
protection equipment. 


  


Negative 
pressure 
respirator 


A respirator in which the air pressure inside the face 
piece is negative during inhalation with respect to 
ambient pressure. 


  


Oxygen deficient 
atmosphere 


An atmosphere with an oxygen content below 19.5 % 
by volume. 


  


Permissible 
Exposure Limits 
(PEL)  


Standards are listed in 29 CFR 1910.1000 Tables Z-1, 
Z-2, and Z-3.   


  


Positive pressure 
respirator 


A respirator in which the pressure inside the respirator 
is greater than ambient. 


  


Self-containing 
breathing 
apparatus 
(SCBA) 


An atmosphere-supplying respirator for which the 
breathing air source is carried by the user. 


  


Supplied-air-
respirator (SAR) 
or airline 


An atmosphere-supplied respirator for which the 
source of breathing air is not designed to be carried by 
the user. 
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respirator 
  


Threshold Limit 
Value (TLV®) 


The level of exposure, day after day, under which it is 
believed that nearly all workers may be repeatedly 
exposed without adverse health effects.  Usually listed 
for a Time Weighted Average (TWA) concentration 
such as for 8-hour workday and 40-hour workweek. 
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Attachment 2 Client Authorization Letter



January 28, 2013
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CLIENT AUTHORIZATION LETTER









	Date



										

Dear Client:



We are currently responding to the NASA Dryden Flight Research Center’s Request for Proposal for the procurement of Facilities Maintenance Services.



NASA Dryden Flight Research Center is placing increased emphasis in its procurements on relevant experience and past performance as a source selection factor. A requirement of this solicitation is that clients of entities responding to this RFP are identified and their participation in the evaluation process be requested.  In the event you are contacted for information on work we have performed, you are hereby authorized to respond to those inquiries.



Please complete the enclosed Past Performance Questionnaire and forward it directly to NASA Dryden Flight Research Center, Attn:  Rosalia Toberman, Contracting Officer, Edwards, CA  93523, telephone 661-276-3931.  



A response to this questionnaire is requested to the above address by MM/DD/YY.



We have identified Mr./Ms.________________ of your organization as the point of contact based on that person’s knowledge concerning our work.  Your cooperation is appreciated.  Any questions may be directed to:  ______________________.





Sincerely,





Enclosure
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FOREWORD 
 
This standard is approved for use by NASA Headquarters and all NASA Installations and 
contractors as specified in their contracts.  The standard establishes uniform design, testing, 
inspection, maintenance, operational, personnel certification, and marking requirements for 
lifting devices and associated equipment used in support of NASA operations.  A NASA 
operation is defined as any activity or process that is under NASA direct control or includes 
major NASA involvement. 
 
NASA’s goal for achieving “best class” status as an organization poised for preventing mishaps 
requires perfecting our processes in four areas of excellence.  These areas are: management 
commitment and employee involvement; system and worksite hazard analysis; hazard 
prevention and control; and safety and health training.  This standard was developed to address 
hazard prevention and control as well as safety and health training and expands on NPG 
8715.3, “NASA Safety Manual,” policy and guidelines for safety assurance.  It is a compilation of 
pertinent requirements from the Occupational Safety and Health Administration (OSHA), 
American Society of Mechanical Engineers (ASME), American National Standards Institute 
(ANSI), Crane Manufacturers Association of America (CMAA), and unique NASA requirements.  
The standard combines the knowledge of all NASA Installations and contractors including NASA 
operations in host countries, standardizes definitions, clarifies/documents OSHA interpretations, 
addresses the subject of criticality, and conveys standardized requirements.  With the exception 
of Alternative Standard for Suspended Load Operations contained in Appendix A, this standard 
is not a substitute for OSHA or local government (including such host country requirements as 
those in Australia or Spain) requirements which apply to NASA operations in full. 
 
Significant changes in this revision of the standard include the coverage for Mobile 
Aerial Platforms, Powered Industrial Trucks, and Jacks.  Appendices C and D have been 
added concerning lifting personnel with a crane and using a crane to load test other 
lifting equipment, respectively.  The designation of an installation Lifting Devices and 
Equipment Manager (LDEM) is also required with this revision. 
 
Compliance with this standard is mandatory for all NASA-owned and NASA contractor-supplied 
equipment used in support of NASA operations at NASA installations.  The individual installation 
safety organizations are responsible for assuring implementation.  This document establishes 
minimum safety requirements; NASA installations are encouraged to assess their individual 
programs and develop additional requirements as needed. 
 
Requests for information, corrections, or additions to this standard should be directed to the 
National Aeronautics and Space Administration Headquarters, Director, Safety and Risk 
Management Division, Code QS, Washington, DC 20546.  Requests for general information 
concerning NASA Technical Standards should be sent to NASA Technical Standards Program 
Office, ED41, MSFC, AL, 35812.  This and other NASA Standards may be viewed and 
downloaded free-of-charge from our NASA Standards Homepage: http//standards.nasa.gov.  
This NASA Technical Standard cancels NSS/GO-1740.9, dated November 1991 as updated 
March 1993. 


 
Michael A. Greenfield, Ph.D. 
Acting Associate Administrator for 
Safety and Mission Assurance 


New Address: 
Director, Safety and Assurance Requirements Division 
Office of Safety and Mission Assurance 
NASA Headquarters 
Washington, DC  20546 
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REVISION LOG 


 
REVISION DESCRIPTION DATE 
Initial Issue NASA-STD-8719.9, NASA Standard for Lifting Devices 


and Equipment. 
 
Significant Changes.  Converts document to NASA-STD 
format.  Adds sections on mobile aerial platforms, 
powered industrial trucks, and jacks.  Adds appendices 
on lifting personnel with a crane and using a crane to load 
test other lifting equipment.  Designation of an installation 
Lifting Devices and Equipment Manager (LDEM) is also 
required. 


May 9, 2002 


Change 1 Document is revalidated without changes other than 
updates to Cover, Foreword (address), and Revision Log. 


October 1, 2007 
JWL4 


Change 2 Corrected page numbering. Removed expiration date. September 28, 
2012 
AEC 


 
 


A note concerning the history of this document: 
 


The original NASA Safety Standard for Lifting Devices and Equipment 
was issued as NSS/GO-1740.9 in July 1982.  In July 1988 it was revised 
and Revision A was issued reflecting significant changes related to 
mobile cranes, hoist supported personnel platforms, personnel lifting 
buckets, and guidance concerning super critical lifts.  In November 1991 it 
was revised again and Revision B was issued which deleted the guidance 
on super critical lifts and added the NASA Alternate Standard for 
Suspended Load Operations.  Additional revisions were issued as change 
pages in March 1993 to expand operational test requirements for special 
hoist supported personnel lifting devices.  When it came time to update 
the standard again, in addition to the technical changes to the document 
(synopsized in the Revision Log above) the format and numbering were 
changed to reflect current practices and conventions for NASA 
Standards. 
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STANDARD FOR LIFTING DEVICES AND EQUIPMENT 


 
1. SCOPE 
 


1.1 Scope.  This standard applies to overhead and gantry cranes (including top 
running monorail, underhung, and jib cranes) mobile cranes, derricks, hoists, winches, special 
hoist supported personnel lifting devices, hydra-sets, load measuring devices, hooks, slings and 
rigging, mobile aerial platforms, powered industrial trucks, and jacks.  This document does not 
include coverage for front-end loaders and elevators. 
 


1.2 Purpose.  This standard establishes NASA’s minimum requirements for the 
design, testing, inspection, maintenance, personnel certification, and operation of lifting devices 
and equipment (LDE) described in paragraph 1.1.   


 
1.3 Applicability.  Compliance with this standard is mandatory for all NASA-owned 


and NASA contractor-supplied equipment used in support of NASA operations at NASA 
installations and NASA operations in host countries.  The individual installation Lifting Devices 
and Equipment Manager (LDEM) and safety organizations are responsible for implementation 
and enforcement.  This document establishes minimum requirements; NASA installations 
should assess their individual programs and develop additional requirements as needed.  The 
need for compliance with this standard at contractor installations performing NASA work should 
be evaluated and made a contractual requirement where deemed necessary by the contracting 
officer and the responsible NASA installation/program safety office.  Rented or leased LDE is 
exempt from this standard only by the decision of the contracting officer, the responsible NASA 
installation/program safety office, and the LDEM.  If determined that rented or leased LDE will 
be used for a critical lift, this standard applies. 
  


1.3.1 The testing, inspection, maintenance, operational, and operator and rigger 
certification/recertification/licensing requirements apply to new and existing lifting devices and 
equipment. 
 


1.3.2 The design/hardware requirements contained in this document are applicable to 
new lifting devices/equipment purchased after 6 months from the issue date of this document. 
Existing equipment and that purchased during the first 6 months from issue of this document 
shall be reviewed for compliance with all design/hardware aspects of this standard within 12 
months of its issue and the need to update such equipment shall be evaluated. 


 
1.3.3 Deviations/waivers from the requirements of this document (including 


design/hardware requirements for both new and existing equipment) shall be approved as 
outlined in paragraph 1.7.  The deviation/waiver documentation shall include any alternate or 
special criteria or procedures that will be imposed to ensure safe design and operations for 
those devices that do not meet the applicable requirements. 


 
1.3.4 Portions of this standard refer to various national consensus codes/standards for 


equipment design/hardware requirements (e.g., ASME, CMAA, etc.).  Lifting devices and 
equipment purchased after the initial review required in paragraph 1.3.2 shall comply with the 
specified codes/standards in effect at the time of manufacture.  Each installation shall 
periodically review subsequent codes/standards and evaluate the need to update existing 
equipment.  Based on an evaluation of NASA’s overall safe lifting program and any significant 
changes in the consensus codes/standards, the NASA Safety and Risk Management Division 
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with concurrence from the field installations shall decide when the next complete review (as 
described in paragraph 1.3.2) is warranted. 
 


1.4 Relation to Occupational and Safety Health Administration (OSHA) 
Requirements.  This document is not a substitute for OSHA requirements.  OSHA requirements 
apply to all NASA operations.  This document meets or exceeds Federal OSHA requirements. 
Some States have their own OSHA programs that must comply with Federal OSHA and may be 
stricter.  All NASA installations are responsible for keeping up to date with the Federal and State 
OSHA requirements that apply to their operations.  This standard contains some OSHA 
requirements where deemed necessary to stress the importance of the requirement, clarify the 
requirement, document interpretation of the requirement, and/or define NASA’s program for 
meeting the requirement.  The NASA Safety and Risk Management Division, with assistance 
from the field installations, shall monitor subsequent OSHA requirements for any impact on 
NASA’s safe lifting program. 
 


1.5 Critical and Noncritical Lifting Operations.  There are two categories of lifting 
operations for the purposes of this standard, critical and noncritical. 
 


1.5.1 Critical lifts are lifts where failure/loss of control could result in loss of life, loss of 
or damage to flight hardware, or a lift involving special high dollar items, such as spacecraft, 
one-of-a-kind articles, or major facility components, whose loss would have serious 
programmatic or institutional impact.  Critical lifts also include the lifting of personnel with a 
crane, lifts where personnel are required to work under a suspended load, and operations with 
special personnel and equipment safety concerns beyond normal lifting hazards.  Personnel 
shall not be located under suspended or moving loads unless the operation adheres to the 
OSHA-approved NASA Alternate Standard for Suspended Load Operations (see Appendix A).   
Lifting of personnel with a crane shall be in accordance with 29 CFR 1926.550 (see Appendix 
C). 
 


a. Each installation or program shall develop a process to identify critical 
lifting operations and lifting devices/equipment that must meet critical lift 
requirements.  Input shall be gathered from facility, program, user, and 
assurance personnel.  The results of the process shall be documented and 
approved, as a minimum, by the installation LDEM. 
 
b. It is NASA policy that the comprehensive safeguards outlined in this 
standard be provided for critical lifting operations.  This includes special design 
features, maintenance, inspection, and test intervals for the lifting 
devices/equipment used to make critical lifts. 
 
c. Specific written procedures shall be prepared and followed for all critical 
lifts. 
 
d. During critical lifts there shall be one person present (NASA or contractor) 
that is designated as responsible for the safety of the operations.  That person 
may be a safety professional, a supervisor, an engineer, or a task leader. 
 


1.5.2 Noncritical lifts typically involve routine lifting operations and are governed by 
standard industry rules and practices except as supplemented with unique NASA testing, 
operations, maintenance, inspection, and personnel licensing requirements contained in this 
standard. 
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1.5.3 The requirements for critical and noncritical lifts outlined in this standard shall be 


followed unless a specific deviation/waiver is approved as outlined in paragraph 1.7.  Different 
levels of risks associated shall be evaluated using the risk determination criteria in NPG 8715.3. 


 
1.6 Recordkeeping and Trend Analysis.  A data collection system shall be 


established at each installation or location to support NASA-wide lifting device trend and data 
analysis.  Data entered locally would typically be associated with type and manufacturer of the 
equipment, age, maintenance history, operational problems and their corrective actions, lifting 
mishaps, safety notices, inspection discrepancies, waivers, and proof and load test results.   
 


1.7 Safety Variances. 
 


1.7.1 If a mandatory requirement cannot be met, a safety variance shall be prepared in 
accordance with NPG 8715.3.  


 
1.7.2 The NASA variance process does not apply to Federal and applicable State/local 


regulations (e.g., OSHA, Cal OSHA).  Any variance of a Federal or State/local regulation must 
be approved by the appropriate Federal/State/local agency (e.g., NASA Alternate Safety 
Standard for Suspended Load Operations approved by OSHA).  The NASA Safety and Risk 
Management Division shall review all proposed safety variances of Federal regulations before 
submittal for approval. 
 


1.7.3 Example:  A variance request to a requirement in this standard that uses the 
word shall would be routed through the Center Safety Director for concurrence and approved or 
denied by the Center Director.  A copy would then be sent to the NASA Safety and Risk 
Management Division within 14 days along with detailed rationale for its approval and other 
documentation. 
 


1.8 Lifting Devices and Equipment Committee. 
 


1.8.1 NASA LDE Committee.  Each installation Director shall designate in writing at 
least one person and an alternate, with appropriate background in lifting devices, lifting 
operations, lifting equipment industry standards and an understanding of lifting safety, as the 
installation LDEM, to participate as a member of the NASA LDE Committee.  The committee is 
chaired by the Director, Safety and Risk Management Division, or designee, and is responsible 
for reviewing proposed changes to this standard and addressing general LDE safety issues.  
The LDEM is responsible for overall management of the installation LDE program, coordinating 
with appropriate personnel at their installation on lifting issues and providing the NASA LDE 
Committee with their installation’s position on LDE issues. 
 


1.8.2  Installation LDE Committee.  Each installation shall establish a LDE Committee, to 
ensure this standard is understood and applied across other organizations at the installation and 
to resolve any issues and provide a forum to exchange information.  The Installation LDE 
Committee shall be chaired by the LDEM, with representation from all organizations at the 
installation that are responsible for and/or involved with LDE. 


 
1.9 Personnel Performing Nondestructive Testing.  Personnel performing lifting 


devices and equipment nondestructive testing (NDT), including visual inspections, shall be 
qualified and certified in accordance with written practices meeting the requirements contained 
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in American Society for Nondestructive Testing (ASNT) Recommended Practice No. SNT-TC-
1A, Personnel Qualification and Certification in Nondestructive Testing.   
 
2. APPLICABLE DOCUMENTS 
 


2.1 General.  The applicable documents cited in this standard are listed in this 
section for reference only.  The specified technical requirements listed in the body of this 
document must be met whether or not the source document is listed in this section. 
 


2.2 Government Documents. 
 
2.2.1 Specifications, Standards, and Handbooks.  The following specifications, 


standards, and handbooks form a part of this document to the extent specified herein.  Unless 
otherwise specified, the issuances in effect on date of invitation for bids or request for proposal 
shall apply. 
 


DEPARTMENT OF LABOR, OCCUPATIONAL SAFETY AND HEALTH 
ADMINISTRATION 


 
OCCUPATIONAL SAFETY AND HEALTH STANDARD, 29 CFR 1910, Subpart I, 
Personal Protective Equipment. 
 
OCCUPATIONAL SAFETY AND HEALTH STANDARD, 29 CFR 1910.29,  
Manually Propelled Mobile Ladder Stands and Scaffolds (Towers). 


 
OCCUPATIONAL SAFETY AND HEALTH STANDARD, 29 CFR 1910.67, 
Vehicle-Mounted Elevating and Rotating Work Platforms. 


 
OCCUPATIONAL SAFETY AND HEALTH STANDARD, 29 CFR 1910.178, 
Powered Industrial Trucks. 
 
OCCUPATIONAL SAFETY AND HEALTH STANDARD, 29 CFR 1910.179, 
Overhead and Gantry Cranes. 
 
OCCUPATIONAL SAFETY AND HEALTH STANDARD, 29 CFR 1910.180, 
Crawler, Locomotive, and Truck Cranes. 
 
OCCUPATIONAL SAFETY AND HEALTH STANDARD, 29 CFR 1910.181, 
Derricks. 


 
OCCUPATIONAL SAFETY AND HEALTH STANDARD, 29 CFR 1910.184, 
Slings. 


 
OCCUPATIONAL SAFETY AND HEALTH STANDARD, 29 CFR 1926.550, 
Cranes and Derricks. 


 
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 


 
NASA Specifications Kept Intact (SPECSINTACT), Standard Construction 
Specification System. 
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NASA SPECSINTACT, Section 14370, Monorails and Hoists. 
 


NASA SPECSINTACT, Section 14380, Electric Overhead Cranes. 
 


(Copies of OSHA standards are available at: http://www.osha.gov/comp-links.html, 
copies of NASA Standards are available at http://standards.nasa.gov.) 


 
2.2.2  Other Government Documents, Drawings, and Publications.  The following 


documents form a part of this document to the extent specified herein.  Unless otherwise 
specified, the issuances in effect on date of invitation for bids or request for proposal shall apply. 


 
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 


 
NASA Procedures and Guidelines 8715.3, NASA Safety Manual. 


 
NASA Procedures and Guidelines  8820.2C, Facility Project Implementation 
Handbook. 
 


(Copies of NASA directives are available at http://nodis.hq.nasa.gov/Welcome.html.) 
 
2.3  Non-Government Publications.  The following documents form a part of this document to 
the extent specified herein.  Unless otherwise specified, the issuances in effect on date of 
invitation for bids or request for proposals shall apply. 


 
AMERICAN INSTITUTE OF STEEL CONSTRUCTION, INC. 


 
“Manual of Steel Construction,” 400 North Michigan Avenue, Chicago, Illinois 
60611. 


 
AMERICAN SOCIETY FOR NONDESTRUCTIVE TESTING 
 
 SNC-TC-1A, Personnel Qualification and Certification in Nondestructive Testing. 
 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME), AMERICAN 
NATIONAL STANDARDS INSTITUTE (ANSI) 


 
ANSI A10.22, Safety Requirements for Rope Guided and Nonguided Worker’s 
Hoists. 
 
ANSI/SIA A92.2, Vehicle Mounted Elevating and Rotating Aerial Devices. 
 
ANSI/SIA A92.3, Manually Propelled Elevating Aerial Platforms. 
 
ANSI/SIA A92.5, Boom Supported Elevating Work Platforms. 
 
ANSI/SIA A92.6, Self Propelled Elevating Work Platforms. 
 
ANSI/ISA S84.01, Electrical, Electronic, Programmable Electronic Systems in 
Safety Applications. 
 
ASME B30.1, Jacks. 



http://www.osha.gov/comp-links.html�

http://standards.nasa.gov/�

http://nodis.hq.nasa.gov/Welcome.html�
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ASME B30.2, Overhead and Gantry Cranes. 
 
ASME B30.3, Construction Tower Cranes. 
 
ASME B30.4, Portal, Tower, and Pedestal Cranes. 
 
ASME B30.5, Mobile and Locomotive Cranes. 


 
ASME B30.6, Derricks. 


 
ASME B30.7, Base Mounted Drum Hoists. 
 
ASME B30.8, Floating Cranes and Floating Derricks. 


 
ASME B30.9, Slings. 


 
ASME B30.10, Hooks. 


 
ASME B30.11, Monorails and Underhung Cranes. 
 
ASME B30.12, Handlings Loads Suspended from Rotorcraft. 
 
ASME B30.14, Side Boom Tractors. 


 
ASME B30.16, Overhead Hoists. 


 
ASME B30.17, Overhead and Gantry Cranes. 
 
ASME B30.19, Cableways. 
 
ASME B30.20, Below-the-Hook Lifting Devices. 
 
ASME B30.21, Manually Lever Operated Hoists. 
 
ASME B30.22, Articulating Boom Cranes. 
 
ASME B30.23, Personnel Lifting Systems. 


 
ASME B56.1, Safety Standard for Low Lift and High Lift Trucks. 
 
ASME HST-1, Performance Standard for Electric Chain Hoists. 


 
ASME HST-2, Performance Standard for Hand Chain Manually Operated Chain 
Hoists. 


 
ASME HST-3, Performance Standard for Manually Lever Operated Chain Hoists. 


 
ASME HST-4, Performance Standard for Overhead Electric  Wire Rope Hoists. 


 
ASME HST-5, Performance Standard for Air Chain Hoists. 
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ASME HST-6, Performance Standard for Air Wire Rope Hoists. 
 


AMERICAN WELDING SOCIETY 
 


D1.1, Structural Welding and Cutting Code. 
 


D1.2, Structural Welding Code – Aluminum. 
 
D14.1, Specifications for Welding Industrial and Mill Cranes. 


 
CRANE MANUFACTURERS ASSOCIATION OF AMERICA (CMAA) 


 
CMAA Specification No. 70, Specifications for Electric Overhead Traveling 
Cranes. 


 
CMAA Specification No. 74, Specification for Top Running and Under  Running 
Single Girder Electric Overhead Traveling Cranes. 


 
NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) 


 
NFPA No. 70, National Electric Code. 


 
POWER CRANE AND SHOVEL ASSOCIATION (PCSA) 


 
PCSA, Standards No. 4 and No. 5. 


 
SOCIETY OF AUTOMOTIVE ENGINEERS (SAE) 


 
SAE J765, Crane Load Stability Test Code. 
 


WIRE ROPE TECHNICAL BOARD 
 


Wire Rope Users Manual 
 


Wire Rope Sling Users Manual 
 
2.4 Order of Precedence.  Where this document is adopted or imposed by contract 


on a program or project, the technical guidelines of this document take precedence, in the case 
of conflict, over the technical guidelines cited in other referenced documents. 
 
3. DEFINITIONS AND ACRONYMS 
 


3.1 Definitions Used in this Standard 
 


3.1.1 Brake: A device used for retarding or stopping motion. 
  
3.1.2 Certification: That situation when the lifting device or equipment maintenance, 


test, or other operational checks have been performed and are current.  
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3.1.3 Control Braking Means: A method of controlling speed by removing energy from  
the moving body or by imparting energy in the opposite direction. 


 
3.1.4 Crane: A machine for lifting and lowering a load and moving it horizontally, with  


the hoisting mechanism an integral part of the machine. 
 
3.1.5 Critical Lift: A lift where failure/loss of control could result in loss of life, loss of or 


damage to flight hardware, or a lift involving special, high dollar items, such as spacecraft, one-
of-a-kind articles, or major facility components, whose loss would have serious programmatic or 
institutional impact.  Critical lifts also include the lifting of personnel with a crane, lifts where 
personnel are required to work under a suspended load, and operations with special personnel 
and equipment safety concerns beyond normal lifting hazards.   
 


3.1.6 Critical Weld: A weld where the single failure of which could result in injury to  
personnel or damage to property or flight hardware by dropping or losing control of the load. 


 
3.1.7 Derrick: An apparatus with a mast or member held at the head by guys or  


braces, with or without a boom and that uses a hoisting mechanism and operating ropes for 
lifting or lowering a load. 


 
3.1.8 Designated Person: Any person who has been selected or assigned (in writing)  


by the responsible NASA organizational element or the using contractor as being qualified to 
perform specific duties.  A licensed operator may serve as a  designated person for the 
equipment he/she is licensed to operate. 


 
3.1.9 Design Load: The value used by the manufacturer as the maximum load around 


which the device or equipment is designed and built based on specified design factors and 
limits.  This is also the load referred to as the “Manufacturer’s Rated Load.” 


 
3.1.10 Design Factor: A numeric term that is broadly used.  It is usually expressed as a 


ratio of the ultimate stress, or yield stress, to the capacity of a component, or to the service load, 
or its rated capacity.  It is also used or includes factors in calculations to quantify variations 
found in the properties of materials, manufacturing tolerances, operating conditions, and design 
assumptions. 


 
3.1.11 Design Safety Factor: See Design Factor. 
 
3.1.12 Deviation: A variance that authorizes departure from a particular safety  


requirement that does not strictly apply or where the intent of the requirement is being met 
through alternate means that provide an equivalent level of safety with no additional risk. 


 
3.1.13 Dummy Load: A test load, to simulate the real load; typically a test weight. 
 
3.1.14 Eddy Current Brake (control braking means): A method of controlling or reducing  


speed by means of an electrical induction load brake. 
 
3.1.15 Emergency Stop (E-Stop): A manually operated switch or valve to cut off electric  


power or control fluid power independently of the regular operating controls. 
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3.1.16 Failure Modes and Effects Analysis (FMEA): A systematic, methodical analysis 
performed to identify and document all identifiable failure modes at a prescribed level and to 
specify the resultant effect of the modes of failure. 


 
3.1.17 Frequently: For the purpose of this document, the term “frequently” is used to  


mean once or more per year. 
 
3.1.18 Hazard: Any real or potential condition that can cause injury or death to  


personnel, or damage to or loss of equipment or property. 
 
3.1.19 Hoist: A machinery unit device used for lifting and lowering a load. 
 
3.1.20 Hoist Supported Personnel Lifting Device: Lifting equipment such as a platform,  


bucket, or cage supported by hoist(s) that is designed, built, tested, maintained, inspected, and 
certified as having sufficient reliability for safely lifting and lowering personnel. 


 
3.1.21 Holding Brake: A brake that automatically prevents motion when power is off. 
 
3.1.22 Hydra-set: Trade name for a closed circuit hydraulically operated instrument  


installed between hook and payload that allows precise control of lifting operations and provides 
an indication of the applied load.  It will be used in the general sense in this standard as a 
means of identifying precision load positioning devices. 


 
3.1.23 Idle Lifting Device: Lifting device that has no projected use for the next 12 


months.  
 
3.1.24 Infrequently: For the purpose of this document, the term “infrequently” is used to 


mean less than once per year. 
 
3.1.25 Jack: A mechanism with a base and load point designed for controlled linear 


movement. 
 
3.1.26 Licensed Operator: Any person who has successfully completed the examination  


for crane, hoist, or heavy equipment operator and has been authorized to operate such 
equipment.  (NOTE: This term includes certified and/or authorized operator.) 


 
3.1.27 Lifting Devices and Equipment: Devices such as overhead and gantry cranes 


(including top running monorail, underhung, and jib cranes), mobile cranes, derricks, hoists, 
winches, special hoist supported personnel lifting devices, hydra-sets, load measuring devices, 
hooks, slings and rigging, mobile aerial platforms, powered industrial trucks, and jacks used for 
lifting and lowering. 


 
3.1.28 Lifting Devices and Equipment Manager (LDEM): Person responsible for overall 


management of the installation lifting devices and equipment program, coordinating with 
appropriate personnel at their installation on lifting issues and providing their installation’s 
position on lifting devices and equipment safety issues.  


 
3.1.29 Linear Fiber Sling: A sling where load bearing fibers are bundled in a linear 


fashion. 
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3.1.30 Load: The total load, including the sling or structural sling, below the hoisting 
device hook, being raised or moved. 


 
3.1.31 Load Measuring Device: A measuring device below the hook that is part of the  


load path for lifting operations. 
 


3.1.32 Mobile Aerial Platform: A mobile device that has an adjustable position platform, 
supported from ground level by a structure. 


 
3.1.33 NASA Operation: Any activity or process that is under NASA direct control or 


includes major NASA involvement. 
 
3.1.34 Noncritical Lift: A lift involving routine lifting operations governed by standard 


industry rules and practices except as supplemented with unique NASA testing, operations, 
maintenance, inspection, and personnel licensing requirements contained in this standard. 
 


3.1.35 Nondestructive Testing (NDT): The development and application of technical 
methods to examine materials or components in ways that do not impair future usefulness and 
serviceability in order to detect, locate, measure, and evaluate flaws; to assess integrity, 
properties, and composition; and to measure geometrical characteristics. 


 
3.1.36 Operational or Working Load: A value representing the weight of the load actually  


being handled plus the weight of the attaching equipment (slings, Hydra-set, spreader  bars, 
etc.). 


 
3.1.37 Operational Test: A test to determine if the equipment (limit switches, emergency  


stop controls, brakes, etc.) is functioning properly. 
 
3.1.38  Payload: The actual object, below the sling or structural sling, being raised or 


moved. 
 


3.1.39 Periodic Load Test: A load test performed at predetermined intervals with load  
greater than or equal to the rated load, but less than the proof load. 


 
3.1.40 Personnel Certification: A means to assure an individual is qualified to perform a 


designated task. 
 
3.1.41 Personnel Lift: For the purposes of this document, a working platform that will lift, 


lower, sustain, and transport people. 
 
3.1.42 Platform Hoist: A dedicated hoist whose only purpose is to raise and lower a 


platform not carrying personnel. 
 
3.1.43 Proof Load: The specific load or weight applied in performance of a proof load  


test and is greater than the rated load. 
 
3.1.44 Proof Load Test: A load test performed prior to first use, after major modification  


of the load path or at other prescribed times.  This test verifies material strength, construction, 
and workmanship and uses a load greater than the rated load.  Proof load test, as used in this 
standard, is equivalent to the OSHA rated load test. 
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3.1.45 Rated Load or Safe Working Load or Rated Capacity: An assigned weight that is  
the maximum load the device or equipment shall operationally handle and maintain.  This value 
is marked on the device indicating maximum working capacity.  This is also the load referred to 
as “safe working load” or “working load limit.”  If the device has never been downrated or 
uprated, this also is the “manufacturer’s rated load.” 


 
3.1.46 Regular Service Lifting Device: Lifting device that is being used one or more 


times per month. 
 
3.1.47 Remote Emergency Stop (Remote E-Stop): An emergency stop remotely located  


from the regular operator controls. 
 
3.1.48 Side Pull: That portion of the hoist pull acting horizontally when the hoist lines are  


not operating vertically. 
 
3.1.49 Side Load: A load applied at an angle to the vertical plane of the hoist line. 
 
3.1.50 Single Failure Point: A single item or component whose failure would cause an 


undesired event such as dropping a load or loss of control. 
 
3.1.51 Shall: The word “shall” indicates that the rule is mandatory and must be followed. 


 
3.1.52 Should: The word “should” indicates that the rule is a recommendation, the  


advisability of which depends on the facts in each situation. 
 
3.1.53 Sling: A lifting assembly and associated hardware used between the actual 


object being lifted and hoisting device hook. 
 
3.1.54 Special Hoist Supported Personnel Lifting Device: Device specifically designed to 


lift and lower persons via a hoist.  These devices include hoist supported platforms where 
personnel occupy the platform during movement.  These devices do not including elevators, 
lifting personnel with a crane, mobile aerial platforms, or platforms or others items hoisted 
unoccupied to a position and anchored or restrained to a stationary structure before personnel 
occupy the platform. 


 
3.1.55 Standby Lifting Device: Lifting device that is not in regular service but used 


occasionally or intermittently as required.  Intermittent use is defined as a lifting device which 
has not been used for a period of one month or more, but less than 6 months. 


 
3.1.56 Structural Sling: A rigid or semi-rigid fixture that is used between the actual object 


being lifted and hoisting device hook.  Examples are spreader bars, equalizer bars, and lifting 
beams. 


 
3.1.57 Surface Nondestructive Testing: Test and inspection methods used to examine 


the surface of equipment/materials; e.g., magnetic particle and liquid penetrant. 
 
3.1.58 Tagline: A line used to restrain or control undesirable motion of a suspended  


load. 
 


3.1.59 Valley Break: A broken wire in a wire rope in which the outside wire of a strand 
breaks in the immediate vicinity of the point where it contacts a wire or wires of an adjacent 
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strand, generally at a point not visible when the wire rope is examined externally.  One end of 
the broken wire is long enough to reach from one valley to the next one and the other end of the 
broken wire generally cannot be seen. 


 
3.1.60 Variance: Documented and approved permission to perform some act contrary to  


established requirements. 
 
 3.1.61 Volumetric Nondestructive Testing: Test and inspection methods used to examine 
the interior of equipment/materials; e.g., ultrasonic and radiographic. 
 


3.1.62 Waiver: A variance that authorizes departure from a specific safety requirement, 
where a special level of risk has been documented and accepted. 


 
3.1.63 Winch: A stationary motor-driven or hand-powered hoisting machine having a 


drum around which is wound a rope, chain, or web used for lifting and lowering a load (does not 
apply to winches used for horizontal pulls). 
 


3.1.64 Wire Rope Slings: Wire ropes made into forms, with or without fittings, for  
handling loads and so made as to permit the attachment of an operating rope. 
 


3.1.65 Working Load: If the device has never been downrated or uprated, this also is the  
“manufacturer’s rated load.” 
 


3.2 Abbreviations and Acronyms Used in this Standard 
 


3.2.1 AC   Alternating Current 
 
3.2.2 AGMA   American Gear Manufacturers Association 
 
3.2.3 ANSI   American National Standards Institute 
 
3.2.4 ASME   American Society of Mechanical Engineers 
 
3.2.5 cm   centimeter 
 
3.2.6 CMAA   Crane Manufacturers Association of America, Inc. 
 
3.2.7 DC   Direct Current 
 
3.2.8 FMEA   Failure Modes and Effects Analysis 
 
3.2.9 km/hr   kilometer/hour 
 
3.2.10 LDEM   Lifting Device and Equipment Manager 
 
3.2.11 m   meter 
 
3.2.12 mm   millimeter 
 
3.2.13 mph   mile/hour 
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3.2.14 NEMA   National Electrical Manufacturers Association 
 
3.2.15 NFPA   National Fire Protection Association 
 
3.2.16 NPG   NASA Procedures and Guidelines 
 
3.2.17 OEM   Original Equipment Manufacturer 
 
3.2.18 OSHA   Occupational Safety and Health Administration 
 
3.2.19 O&SHA  Operating and Support Hazard Analysis 
 
3.2.20 PCSA   Power Crane and Shovel Association 
 
3.2.21 RCM   Reliability Centered Maintenance 
 
3.2.22 SPECSINTACT Specifications Kept Intact 
 


4. OVERHEAD CRANES 
 


4.1 General.  This section establishes minimum standards for the design, testing, 
inspection, maintenance, personnel certification, and operation for overhead and gantry cranes, 
including underhung, monorail, and jib cranes. 
 


4.2 Safety and Design Aspects.  Generally, high quality off-the-shelf, OEM type 
equipment is acceptable for critical and noncritical lifts if it is designed, maintained, and 
operated according to this standard. 
 


4.2.1 Design criteria that should be emphasized during overhead crane design are 
contained in the documents listed in Section 2. 


 
4.2.2 Labeling/Tagging of Cranes. 
 


a. The rated load of all cranes shall be plainly marked on each side of the 
crane.  If the crane has more than one hoisting unit, each hoist load block shall 
be marked with its rated load.  This marking shall be clearly legible from the 
ground floor (OSHA requirement for all overhead cranes). 
 
b. Cranes that have the specified design features, maintenance/inspection, 
and test intervals to lift critical loads shall be marked conspicuously so that the  
operator and assurance personnel can distinguish that the crane is qualified for 
critical lifts. 
 
c. A standard system of labeling shall be established and used throughout 
the installation. 
 
d. A standard lockout/tagout system shall be established and used 
throughout the installation to indicate equipment that is not to be used due to 
inspection discrepancies, ongoing maintenance operations, or other reasons. 
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e. Certification/recertification tags are required as described in paragraph 
4.3.4. 
 
f. Each overhead crane shall have the directions of its bridge and trolley 
movements displayed on the underside of the crane.  These directions shall 
correspond to the directions on the operator station.  These markings shall be 
visible from the floor but are not required if the crane is at such a height the 
markings would be legible without unaided vision. 
 


4.2.3 Safety Analysis and Documentation of Cranes Used for Critical Lifts.  A 
recognized safety hazard analysis, such as fault tree analysis, FMEA, Operating and Support 
Hazard Analysis (O&SHA), shall be performed on all cranes used for critical lifts.  The analysis 
shall, as a minimum, determine potential sources of danger, identify failure modes, and 
recommend resolutions and a system of risk acceptance for those conditions found in the 
hardware-facility-environment-human relationship that could cause loss of life, personal injury, 
and loss of or damage to the crane, facility, or load.  The analysis shall be done as part of the 
initial evaluation process for critical lift compliance and prior to use in a critical lift, included in 
the crane documentation, and updated as required to reflect any changes in operation and/or 
configuration.  


 
4.2.4 Performance.  Crane service classification, load capability, and the desired 


control characteristics with which the crane handles the load shall be addressed for all designs. 
Crane service classification requirements shall be based on the worst expected duty the unit will 
encounter.  Operational requirements shall be considered in the design phase to ensure load 
and  function are adequately defined and critical crane design features are incorporated on the 
delivered units. 
 


4.2.5 Structural.  Structural design shall be in accordance with industry standards for 
material selection, welding, allowable stresses, design limitations, framing, rails, wheels, and 
other structural elements.  Refer to ASME and CMAA standards for specific design details. 


 
4.2.6 Mechanical. 
 


a. The use of high quality, off-the-shelf, OEM type equipment is acceptable 
for critical and noncritical lift applications if it meets all user requirements and the  
requirements of this document.  This high quality commercial equipment employs  
a modular type construction of the hoist unit with standard frame sizes and 
interchangeable gear boxes, drums, motors, brakes, and controls to achieve a 
wide range of capacities, lifts, operating speeds, reeving arrangements, and 
controls.  These interchangeable parts are standardized for each manufacturer’s 
product line and the hoists are built to order. 
 
b. The mechanical design requirements for crane components are as 
follows: 
 


(1) They shall meet all applicable requirements of OSHA, ASME, and 
CMAA. 
 
(2) For critical lift application, speed reduction from the motor to the 
drum on the hoist should be achieved by enclosure in a gear case.  If 
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open gears are required, they shall be guarded with a provision for 
lubrication and inspection. 
 
(3) Gearing shall be designed and manufactured to comply with the 
latest AGMA gear standards. 
 
(4) Each hoisting unit shall be provided with at least two means of 
braking: a holding brake and a control brake.  The torque ratings, physical 
characteristics, and capabilities of the brakes shall be in accordance with 
CMAA specifications. 
 
(5) For cranes used for critical lifts, two holding brakes shall be 
provided, each capable of bringing a rated load to zero speed and holding 
it.  Holding brakes shall be applied automatically when power to the brake 
is removed.  If the control brake and holding brake are designed to 
operate as a system and cannot independently stop and hold a rated 
load, then another means of braking is required for cranes used for critical 
lifts (e.g., emergency brake).  The brakes shall be designed so that they 
can be tested as required in paragraph 4.3.3.d.  The brake design shall 
provide for emergency load lowering. 
 
(6) Worm gears shall not be used as a braking means unless the lead 
angle is sufficient to prevent back driving.  The braking properties of a 
worm gear tend to degrade with use; the design engineer shall consider 
this when purchasing new equipment or in existing installations where the 
hoist is subject to heavy use. 
 
(7) In the procurement of new lifting equipment, the use of cast iron 
components in the hoist load path shall be approved, as a minimum, by 
the LDEM and the responsible design engineering organization.  The 
material properties of cast iron allow catastrophic failure and should not 
be considered as reliable as steel or cast steel.  The engineer shall 
consider this when selecting equipment and avoid the use of load bearing 
cast iron materials where possible. 
 
(8) Safe and adequate access to crane components to inspect, 
service, repair, or replace equipment shall be provided for during design.  
The design shall provide for visual and physical accessibility. 
 
(9) Pneumatic cranes shall have the capability to lock out the supply 
air pressure to prevent unauthorized use. 
 
(10) Based on the sensitivity of the loads to be lifted, cranes shall have 
appropriate speed modes that provide for safe, smooth starting and 
stopping to preclude excessive “G” forces from being applied to the load. 
 
(11) All wire rope hoists shall have not less than two wraps of hoisting 
rope on the drum when the hook is in its extreme low position.  Drum 
grooves, when  provided, shall be as recommended by CMAA.  The rope 
ends shall be anchored securely by a clamp or a swaged terminal in a 
keyhole slot, provided a keeper is used to prohibit the swage from moving 
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out of the narrow slot.  Other methods recommended by the hoist or wire 
rope manufacturer are acceptable if the rope termination anchor together 
with two wraps of rope on the drum will give an anchor system equal to or 
greater than the breaking strength of the wire rope. 
 
(12) Malleable iron clips for wire rope termination shall not be used.  
Forged steel wire rope clips are acceptable. 
 
(13) Manually operated (nonpowered) hoist cranes that are off-the-
shelf OEM type are acceptable for critical and noncritical lift applications. 
They shall comply with applicable ASME requirements.  These hoists 
shall be equipped with at least one self-setting brake, referred to as a 
holding brake, applied directly to the motor shaft or some part of the gear 
train.  No limit switches are required if proper over-travel restraint is 
provided. 
 
(14) Air operated chain hoists can be equipped with over-travel 
protection devices instead of the hoist travel limit switches. 
 
(15) Initial and final upper limit switches (limit control valves) shall be 
provided and tested for critical air operated hoists as described in 
paragraph 4.2.7.k.  The final upper limit switch (limit control valve) shall 
exhaust air from the crane hoist, set the brakes, and require reset at the 
upper limit switch (limit control valve) level. 
 
(16) A minimum clearance of 3 inches (7.6 cm) overhead and 2 inches 
(5.1 cm) laterally shall be provided and maintained between the crane 
and all obstructions. 
 


c. When the use of high quality, off-the-shelf, OEM type equipment is not  
possible due to unique design and operation requirements, then built-up type 
equipment must be used.  These built-up cranes generally use many  
commercially available or made-to-order motors, brakes, couplings, gear  
reducers, etc.  These components are then custom engineered together as an 
assembly mounted on custom designed and built equipment frames.  In many 
cases, gear reducers, drums, and drive shafts are custom designed and built. 
Structural and mechanical parts, such as sheave pins, hook-block components, 
bridge girders, and bridge and trolley drives are also custom designed and built 
as components or assemblies.  The built-up type crane should only be used 
where commercial equipment is not available to meet the user/operational 
requirements described in this paragraph.  Due to the nature of its one of a kind 
design and construction, this type of equipment is generally more prone to break 
down and should be considered as less reliable than commercial equipment. 
These units shall meet the mechanical design requirements provided in 
paragraph 4.2.6.b and the following additional minimum requirements: 
 


(1) Drum supporting structures should be designed so that bearings 
are mounted under compression to (1) minimize wearing of the bearings 
and (2) increase the probability of maintaining the mesh between the 
drum gear and the drive gear in the case of bearing failure.  The structure 
shall be designed to preclude failure of the bearings and drum supports. 
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Pillow block bearings shall have steel, or cast steel housings (the use of 
cast iron is not permitted). 
 
(2) In descending order of preference, the drum gear when used shall 
be integrally attached, splined, bolted with close fitting body-bound bolts 
to a flange on the drum, or pressed on and keyed to either the periphery 
of the hub or shell of the drum, or attached by other means of equal 
safety. 
 
(3) Couplings shall be located immediately next to bearings.  
Couplings between closely spaced bearings shall be of a full flexible type 
with integral gear form or grids, having metal to metal contact, and shall 
run in oil or be lubricated as recommended by the manufacturer.  All 
couplings for hoists shall be pressed fit with keys. 
 
(4)  Each load-bearing component shall be specified or detailed to lift 
the maximum imposed loads resulting from zero to rated hook load with 
appropriate design factors.  
 


4.2.7 Electrical.  Electrical design requirements are as follows: 
 


a. The use of high quality, off-the-shelf, OEM type equipment is acceptable 
for critical and noncritical lift applications if it meets all user requirements and the 
requirements of this document. 
 
b. When the use of high quality, off-the-shelf, OEM type equipment is not 
possible due to unique design and operation requirements, then built-up type 
equipment must be used.  This built-up equipment generally uses many 
commercially available or made-to-order components which are then custom 
engineered together as an assembly.  Built-up equipment should only be used 
where commercial equipment is not available to meet the user/operational 
requirements.  Due to the nature of its one of a kind design and construction, this 
type of equipment is generally more prone to break down and should be 
considered less reliable than commercial equipment. 
 
c. Wiring and safety devices shall be in accordance with NFPA National 
Electrical Code.  Conduit and wiring shall be such that on-site work is minimized.  
Hard wire conductors such as festooned cables or articulated cable carriers, 
instead of power or feed rails, shall be considered to provide power and control 
to overhead cranes handling explosives or solid propellants, or to cranes with 
solid state controls. 
 
d. Electrical enclosures shall provide protection for the contained equipment 
against environmental conditions according to the class rating established by 
NEMA. 
 
e. In addition to overload protection required by the National Electrical Code, 
under-voltage and phase reversal should be considered. 
 
f. Control stations shall operate on 150 volts DC, 120 volts AC, or less.  
Positive detent pushbuttons or a control lever shall be used for speed control. 
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Controls shall return to the off position when the operator relieves pressure.  A 
red, emergency stop pushbutton shall be provided to operate the mainline 
contactor and/or the main circuit breaker (main breaker preferred).  A positive 
lockout to the controls shall be provided to ensure the safety of maintenance 
personnel. 
 
g. All cab-operated cranes with step type control shall be equipped with 
lever controls.  The levers shall be of the continuous effect type and provided 
with a deadman feature that will not unduly tire the operator during lengthy 
operations. 
 
h. The electrical system shall be designed fail-safe to ensure that a failure of 
any component will not cause the crane to operate in a speed range faster than 
commanded.  A failure that causes a speed different from that selected is 
acceptable provided no hazards are introduced.  Failure modes that cause the 
bridge, trolley, or hoist to slow down or come to a safe stop are acceptable; those 
that could cause unplanned directional shifts, and/or loss of control are 
unacceptable. 
 
i. Provisions for grounding the hook are required for handling explosives, 
solid propellants, flammables, or any other load that requires a nonelectrical or 
static-free environment.  See paragraph 4.8 for handling explosives or Electro-
Explosive Devices (EED’s). 
 
j. For cranes used for critical lifts, an assessment shall be performed to 
determine the operational needs for remote emergency stops independent from 
the operator controlled emergency stop.  Not all cranes used for critical lifts  
require a remote emergency stop.  Remote emergency stops are required for 
cranes used for critical lifts where the crane operator’s view is  
restricted/obstructed.  When provided, this independent remote emergency stop 
should be located such that the independent remote emergency stop operator(s) 
can clearly see the critical lift area(s).  The remote emergency stop circuit shall 
be separate from and take precedence over the operator control circuit.  The 
control, when activated, shall cause all drives to stop and the brakes to set. 
Hand-held remote emergency stop pendants should be standardized and should 
include power and circuit continuity indication.  For those cranes required to 
make critical lifts that have not been modified to provide a remote emergency 
stop, handling procedures shall be developed and implemented to minimize the 
risk. 
 
k. For cranes used for critical lifts, dual upper limit switches are required.  
For electric cranes, the limit switches shall meet the following requirements: 
 


(1) Initial upper limit switch electrical contacts shall be a set of 
normally closed contacts in the “raise” contactor circuit such that 
movement in the raise direction shall be precluded after the limit switch is 
encountered.  Movement in the “lower” direction will not be inhibited. 
 
(2) Final upper limit switch electrical contacts shall be a set of 
normally closed electrical contacts wired into the mainline circuit, hoist 
power circuit, main contactor control circuit, or hoist power contactor 
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control circuit such that all crane motion or all hoist motion shall be 
precluded after the limit switch is encountered.  These normally closed 
contacts may be located in the low voltage control circuitry. 
 
(3) After a final upper limit switch has been activated, movement of 
the load will require action (resetting) at the final upper limit switch level. 
An inspection shall be made to determine the cause of failure of the initial 
upper limit switch.  Stopping crane motion by the above design 
configuration may result in a hazardous suspended load condition.  The 
crane design should include a means of detecting limit switch failure and 
allow for safe inspection and repair.  For example, a system may be 
equipped with two different colored annunciator lights, one for each limit 
switch.  A reset button may be included so that when a final upper limit 
switch is tripped, the load can be lowered immediately.  The reset button 
should be secured to prevent unauthorized use. 
 
(4) The initial upper limit switch shall be adjusted sufficiently low to 
preclude inadvertent actuation of the final upper limit switch if the hoist 
actuates the initial upper limit switch at full speed with no load.  Similarly, 
the final upper limit switch shall be adjusted sufficiently low to ensure that 
the hoist will not two-block (or otherwise damage wire rope) if the hoist 
actuates the final upper limit switch at full speed with no load.  Both limits 
shall be tested from slow speed to full speed to verify correct operation.  It 
should be noted that this requirement effectively lowers the usable hook 
height of the hoist.  The limit switch arrangement shall be considered 
during new equipment design. 
 


l. For cranes used for critical lifts, lower limit switches to prevent reverse 
winding of the wire rope shall be provided. 
 
m. Electrical cranes shall have the capability to be locked out at the main  
breaker to prevent unauthorized use. 
 
n. Cranes shall be designed fail-safe in the event of a power outage. 
 


4.3 Testing.  Three types of tests are required for cranes: proof load tests, periodic 
load tests, and operational tests.  The proof load tests and operational tests shall be performed 
prior to first use for new cranes, or for existing cranes that have had modifications or alterations 
performed to components in the load path.  This  applies only to those components directly 
involved with the lifting or holding capability of a crane that has been repaired or altered.  
Repairs or alterations to nonlifting, secondary lifting, or holding components such as suspension 
assemblies, electrical system, crane cab, etc., do not require a load test, although a functional 
check should be performed to determine if the repairs or alternations are acceptable.  The 
periodic load and operational tests shall be performed at least every 4 years.  Cranes used 
frequently for critical lifts shall be load tested annually.  Cranes used infrequently for critical lifts 
shall be load tested before the critical lift if it has been more than a year since the last test.  If a 
crane is upgraded (increased lifting capacity), a proof load test and an operational test shall be 
performed based on the upgraded rating.  All load and operational tests shall be performed by 
qualified personnel according to written (specific or general) technical operating procedures.  An 
inspection of the crane and lifting components shall be performed after each load test and prior 
to the crane being released for service to ensure there is no damage.  Surface or volumetric 
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NDT of critical components shall be used to validate the existence or absence of cracks or other 
load test effects indicated by this inspection.  The periodic load test requirement may be fulfilled 
by a concurrently performed proof load test. 
 


4.3.1 Proof Load Test.  Before first use and after installation, all new, extensively 
repaired, extensively modified, or altered cranes shall undergo a proof load test with a dummy 
load as close as possible to, but not exceeding 1.25 times the rated capacity of the crane.  A 
proof load test also should be performed when there is a question in design or previous testing. 
The load shall be lifted slowly and in an area where minimal damage will occur if the crane fails.   
The acceptable tolerance for proof load test accuracy is -5/+0 percent.  
 


4.3.2 Periodic Load Test.  Each crane shall be tested at least once every 4 years with 
a dummy load equal to the crane’s rated capacity.  Cranes used for critical lifts shall be load 
tested at least once per year.  Cranes used infrequently for critical lifts shall be load tested 
before the critical lift if it has been more than a year since the last test.  The acceptable 
tolerance for periodic load test accuracy is +5/-0 percent. 
 


4.3.3 Operational Test.  Together with proof load and periodic load tests, the following 
shall be performed with a dummy rated load unless otherwise specified: 
 


a. Load hoisting, lowering at various speeds (maximum safe movement up 
and down as determined by the LDEM and the responsible safety, engineering, 
operations, and maintenance organizations), and braking/holding mechanisms. 
Holding brakes shall be tested to verify stopping capabilities and demonstrate the 
ability to hold a rated load (see paragraph 4.3.3.d).  The load should be held long 
enough to allow any dynamics to dampen out. 


 
b. Trolley and bridge travel (maximum safe movement in all directions with 
varying speeds as determined by the LDEM and the responsible safety, 
engineering, operations, and maintenance organizations). 


 
c. All limit switches, locking devices, emergency stop switches, and other 
safety devices, excluding thermal overload and circuit breakers.  The limit switch, 
emergency stop, and locking device tests except for the final upper limit switch 
shall be performed with no load on the hook at full speed.  The final upper limit 
switch can be tested by manually tripping the switch and verifying that all hoist 
motion is precluded (see paragraph 4.5.2.c). 


 
d. Cranes used for critical lifts are required to be equipped with two holding 
brakes (hoist), each capable of bringing a rated load to zero speed and holding it 
(see paragraph 4.2.6.b(5)).  If a worm gear is used as a holding brake, it shall be 
tested to ensure it is able to hold a static load and stop a dynamic load.  The 
operational test must demonstrate each brake’s ability to stop and hold a rated 
load.  This can be done in one of the following ways: 


 
(1) Each brake’s ability to hold shall be statically tested (under no 
load) with 150 percent of the rated load hoisting torque at the point of 
brake application. 
 
(2) Alternately, each brake shall be tested for its ability to stop and 
hold a rated load in both the raising and lowering modes.  (CAUTION: It 
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must be possible to quickly reenergize the out-of-circuit brake or provide 
other safety measures to perform this test safely.) 


 
(3) Other methods as approved by the LDEM with concurrence from 
the responsible safety, engineering, operations, and maintenance 
organizations. 


 
e. The operational test for a modified crane can be tailored to test those 
portions of the equipment that were modified only if the normal periodic load and 
operational test interval has not expired.  


 
4.3.4 Test Reports and Periodic Recertification Tags.  After each test, designated 


personnel shall prepare written, dated, and signed test reports including procedure reference. 
Inadequacies shall be documented and, if determined to be a hazard, corrected prior to further 
use.  These reports shall be kept on file by the owner organization for a minimum of two test 
cycles and shall be made readily available.  Following the periodic load test, cranes shall be 
given a permanently affixed tag, posted on the crane or an appropriate location, identifying the 
equipment and stating the next required periodic load test date or load test expiration date. 
 


4.4 Inspection. 
 


4.4.1 Inspections, as described below, shall be performed on all cranes and crane 
accessories.  Inspections shall be performed according to this section, the manufacturers’ 
recommendations, and ASME B30.2.  Inadequacies discovered during an inspection shall be 
documented and, if determined to be a hazard, tagged out and corrected prior to further use. 
Inspections shall be performed by qualified personnel according to approved technical operating 
procedures. 
 


4.4.2 All new, extensively repaired, or modified cranes shall be given a daily and a 
periodic inspection prior to first use.  For component repair on cranes, only the inspections that 
apply to the repaired portion need to be performed prior to first use unless a periodic inspection 
interval expires during the downtime (see paragraph 4.4.5). 


 
4.4.3 Cranes in regular service (used at least once a month) shall be inspected as 


required in paragraphs 4.4.4 and 4.4.5.  Idle and standby cranes shall be inspected according to 
paragraph 4.4.6. 


 
4.4.4 Daily Inspections.  These inspections shall be performed and documented by the 


certified operator prior to first use each day the crane is used, and shall include the following: 
 
a. Check operating and control mechanisms for proper function. 
 
b. Without disassembling, visually inspect lines, tanks, valves, drain pumps, 
gear casings, and other components of fluid systems for deterioration and leaks. 
This applies to components that can be seen from the ground level for floor 
operated cranes and cab operated cranes or for which there is safe access via 
crane inspection walkways for cab operated cranes. 


 
c. Without disassembling, visually inspect all functional operating and 
control mechanisms, including brakes where visible, for excessive wear and 
contamination by excessive lubricants or foreign matter. 
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d. Visually inspect hooks for cracks and deformities (see Section 7). 
 
e. Visually (without climbing up to bridge) inspect rope reeving for proper 
travel and drum lay, and inspect wire rope for obvious kinks, deformation, wire 
clips, and/or damage. 
 
f. Visually inspect hoist chains for excessive wear or distortion. 


 
4.4.5 Formal Periodic Inspections.  These inspections shall be performed at varying 


intervals, depending on activity, severity of service, environment, and criticality. 
 
a. Monthly Inspections (Frequent Inspections).  At least once per month: 


 
(1) Perform daily inspection requirements described in paragraph 
4.4.4. 
 
(2) Inspect for wear, twist, distortion, or stretch of hoist chains. 
 
(3) Perform a thorough inspection of all ropes paying particular 
attention to the signs of deterioration and damage outlined in paragraph 
4.5.3.c. 
 
(4) Inspect for visible deformation or cracks in hooks (see Section 7). 


 
b. Annual Inspections (Periodic Inspections).  At least once per year, inspect 
for: 


 
(1) Requirements for monthly inspections (frequent inspections) 
described in paragraph 4.4.5.a. 
 
(2) Deformed, cracked, or corroded members and welds and loose 
bolts or rivets in crane structure and runway.  Various methods of 
nondestructive testing such as ultrasonics, radiography, magnetic 
particle, or liquid penetrant, shall be used as needed. 
 
(3) Cracked or worn sheaves and drums. 
 
(4) Wear or cracks in pins, bearings, shafts, gears, followers, and 
locking and clamping devices.  Surface or volumetric NDT shall be used 
to validate the existence or absence of cracks indicated by this 
inspection. 
 
(5) Wear in brake and clutch system parts, linings, pawls, and 
ratchets that are readily accessible without major disassembly beyond an 
acceptable limit.  Major teardown to inspect such parts should be based 
on a frequency consistent with gearbox lubrication analysis and other 
manufacturers’ recommended maintenance programs for these 
components. 


 
(6) Inadequacies in load and other indicators over full range. 
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(7) Wear in chain drive sprockets and stretch in the chain beyond an 
acceptable limit. 
 
(8) Gasoline, diesel, electric, or other power plants for proper 
performance or noncompliance with applicable safety requirements. 
 
(9) Evidence of a malfunction in travel, steering, braking, and locking 
devices. 
 
(10) Evidence of a malfunction in any safety device. 
 
(11) Pitting or other signs of deterioration in electrical apparatus. 
Special attention shall be given to feed rails. 


 
(12) Evidence of overheating. 


 
4.4.6 Idle and Standby Cranes.  Idle and standby cranes shall be inspected prior to 


first use according to the requirements of paragraphs 4.4.4 and 4.4.5 unless these daily 
inspections and formal periodic inspections were performed at required intervals and recorded 
during the idle/standby period. 


 
4.4.7 Inspection Reports.  After each formal periodic inspection, qualified, authorized 


personnel shall prepare written, dated, and signed inspection reports.  These reports shall 
include procedure reference and adequacy of the crane/crane components.  Inadequacies shall 
be documented and, if determined to be a hazard, corrected prior to further use.  These reports 
shall be filed and be made readily available by the organizational element responsible for crane 
inspection. 


 
4.5 Maintenance.  A maintenance program based on manufacturers’ 


recommendations, integrating proactive, reactive, preventive, and predictive maintenance shall 
be established to increase the probability the crane will function in the required manner over its 
design life cycle with a minimum of maintenance.  The program shall include procedures and a 
scheduling system for normal periodic maintenance items, adjustments, replacements, and 
repairs.  The program also shall ensure that records are kept and unsafe test and inspection 
discrepancies are documented and corrected.  Any crane found in an unsafe operating 
condition shall be tagged out and removed from service until repaired.  All repairs shall be made 
by qualified personnel in accordance with the manufacturers’ instructions. 
 


4.5.1 Maintenance Procedures.  Before maintenance, adjustments, repairs, and 
replacements are initiated, the following safety precautions shall be taken: 
 


a. Move crane to an area where maintenance will not interfere with other 
operations. 


 
b. Turn off all controls, move main or emergency switch to OPEN, and lock 
and tag switch in OPEN position unless it is necessary to have power on to 
perform the maintenance task. 
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c. If other cranes are operating on the same runway as the crane being 
repaired, ensure that proximity limit switches are operating on all cranes or that 
an observer is stationed to prevent interference with other cranes. 
 
d. Cranes shall not be operated until all safety devices have been activated 
and  tested/adjusted if involved in the maintenance action. 
 


4.5.2 Adjustments.  Based upon the manufacturer’s documentation and/or experience, 
adjustments shall be made to ensure that all crane components function properly, paying 
particular attention to: 
 


a. Brakes.  Appropriate precautions shall be taken by inspectors, repair 
personnel, and others who may be potentially exposed to airborne dust fibers 
from any asbestos friction materials present in crane braking mechanisms. 
 
b. Control system. 
 
c. Limit switches. 
 


(1) The hoist initial upper limit switch shall be verified by running the 
empty hook at full speed into the limit switch.  It is recommended that the 
switch be verified at slow speed prior to adjustment.  
 
(2) For cranes used for critical lifts, the final upper limit switch shall be 
independently verified and adjusted as described above at installation 
and after modifications that could affect switch operation.  The switch can 
be tested periodically by manually tripping it and verifying that all hoist 
motion is precluded. 
 


d. Power plants. 
 
e. Critical operating mechanisms and safety devices. 
 


4.5.3 Repair/Replacements. 
 


a. For repair/replacement requirements for crane hooks with deformation or 
cracks, see Section 7.  If repaired, crane hooks shall be proof load tested using 
the associated crane proof load value. 
 
b. Structural members that are cracked, bent, broken, excessively worn, or 
corroded shall be evaluated by the responsible engineering organization to 
determine if they should be replaced or repaired.  Use proper material and 
weld/repair procedures according to manufacturers’ specifications and 
ANSI/AWS D14.1.  Any structural repairs/replacements shall be performed with 
the proper approval/concurrences required by OSHA, the applicable ASME 
standards, and the manufacturers’ requirements.  Procedures will be conducted 
by properly qualified personnel. 
 
c. The need to replace wire rope shall be determined by a certified or 
otherwise qualified person based on an evaluation of inspection results.  Any of 
the following signs of deterioration and damage are sufficient reasons for 
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rejection of the rope (see Wire Rope Users Manual for additional information on 
wire rope inspections): 
 


(1) In running ropes, twelve randomly distributed broken wires in one 
rope lay or four broken wires in one strand in one lay or one valley break. 
 
(2) Individual outside wires with wear of 1/3 the original diameter. 
 
(3) Kinking, crushing, bird caging, or any other damage resulting in 
distortion. 
 
(4) Evidence of heat damage. 
 
(5) End connectors that are cracked, deformed, or with evidence of 
rope pullout. 
 
(6) Corrosion (internal or external) that results in reduction of rope 
diameter, or at end connectors. 
 
(7) Reductions of nominal diameter (measured with a caliper or 
go/no-go gage) of more than: 
 


(a) 1/64 inch (0.4 mm) for diameters of rope up to 5/16 inch 
(8.0 mm). 
 
(b) 1/32 inch (0.8 mm) for diameters 3/8 inch (9.5 mm) to 1/2 
inch (13.0 mm). 
 
(c) 3/64 inch (1.2 mm) for diameters 9/16 inch (14.5 mm) 
through 3/4 inch (19.0 mm). 
 
(d) 1/16 inch (1.6 mm) for diameters 7/8 inch (22.0 mm) 
through 1-1/8 inches (29.0 mm). 
 
(e) 3/32 inch (2.4 mm) for diameters greater than 1-1/8 inches 
(29.0 mm). 
 


d. If replaced, the new rope shall be proof load tested using the associated 
crane proof load value. 


 
4.6 Personnel Certification. 


 
4.6.1 Program.  Only certified (licensed) and trained operators shall be authorized to 


use/operate cranes.  A training, examination, and licensing program shall be established or 
made available.  For those NASA installations that do not have a training program, all crane 
operators shall be trained and certified by a recognized crane certification organization that 
normally performs this function.  The operator certification program will be reviewed at least 
annually to assure that the contents, training material, testing, and examination elements are 
up-to-date with current methods and techniques; and that any “lessons-learned” are adequately 
addressed.  Riggers (see Section 10) and personnel performing NDT (see paragraph 1.9) shall 
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be certified in their discipline.  Training shall be provided to observers and flagmen.  All 
participants in the lifting operation shall have clearly defined roles and responsibilities. 
 


4.6.2 Levels.  Two levels of operator training and proficiency will be established.  
Operations where critical lifts are involved will require a more rigid operator certification program 
than those operations that involve more routine lifts that do not involve critical hardware or 
unique hazards. 
 


a. Noncritical Lifts.  The certification program for noncritical lift operators 
shall include the following: 


 
(1) Training 


 
(a) Classroom training in safety, lifting equipment emergency 
procedures, general performance standards, requirements, pre-
operational checks, and safety-related defects and symptoms (for 
initial certification and as needed). 


 
(b) Hands-on training (for initial certification and as needed). 
 
(c) An annual review of the items in paragraph 4.6.2.a(1) 
above.  (This may be conducted informally by local supervisory 
personnel.) 
 


(2) Examination 
 


(a) Physical examination (criteria to be determined by the 
cognizant medical official and should comply with ASME B30.2). 
 
(b) Written examination. 
 
(c) Operational demonstration (for initial certification only). 
 
(d) Proficiency examination for recertification. 
 


(3) Licensing/Operator Certification 
 


(a) An organizational element shall be designated to issue 
operator licenses/operator certification.  Provisions shall be made 
to revoke licenses for negligence, violations of safety 
requirements, or failure to meet medical standards.  Provisions 
shall be made for periodic checks of operators to verify they have 
licenses in their possession.  The licenses shall indicate the type 
of crane the holder is qualified to operate.  Alternately, the 
organizational element may elect to maintain a master list of 
licensed operators instead of issuing individual licenses, providing 
copies of the list are readily available to assurance and  
supervisory personnel at the work site. 
 
(b) Renewal of all licenses shall require demonstration of 
proficiency or approval of supervision that proficiency is adequate 
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and current.  Licenses or certifications will expire at least every 4 
years.  Renewal procedures will be established by each licensing 
organization but, as a minimum, will include items in paragraphs 
4.6.2.a.(1) and 4.6.2.a.(2). 
 


b. Critical Lifts.  Besides the training, examination, licensing, and renewal 
requirements for noncritical lifts, operators that are being certified to perform 
critical lifts must be trained in the specific hazards and special procedures 
associated with the lift.  Operators also must demonstrate proficiency and 
operating finesse with the crane using a test load as appropriate for the initial 
certification or alternately be directly supervised by a certified operator during the 
first initial lifting period.  The licenses will indicate specific cranes for which the 
operator is certified. 


 
4.7 Operations.  Cranes shall be operated according to this section, the 


manufacturers’ recommendations, and ASME B30.2.  The following practices shall be followed 
for crane operations:  


 
a. General operating procedures describing crane operation, emergency 
steps, communication requirements, and special requirements including 
checklists and inspection requirements shall be prepared, approved, and 
followed for each crane.  There must be a formal system for review, approval, 
and update to maintain valid operating procedures.  Emergency procedures shall 
be developed for contingency actions such as power loss, brake failure, or other 
emergencies (also, see paragraph 1.5.1.c). 


 
b. Operations shall be analyzed for hazards.  The analysis shall consider the 
environment in which the operation occurs, hazards associated with crane 
maintenance, and, in general, a safety analysis of the equipment, facility, load, 
human factors, and interfaces as a whole in support of the lifting operation. 
 
c. Methods and procedures shall be developed for lowering a load in the 
event of crane failure or other contingencies.  These should be demonstrated 
and verified if practical. 
 
d. A crane shall not be loaded beyond its rated load (capacity) except for 
required testing. 
 
e. Cranes shall not be used to load test items such as slings, platforms, or 
lifting fixtures unless specifically identified to do so based on a specified 
percentage of rated load, and a safety analysis approved by the LDEM and the 
responsible safety, engineering, operations, and maintenance organizations.  
Test procedures shall be approved by the responsible safety, engineering, 
operations, and maintenance organizations.  This is to ensure that the crane is 
not damaged due to sudden unloading should the test article fail.  Appendix D, 
crane/hoist requirements to load test other lifting equipment, shall be followed.  
 
f. Cranes shall not be used for side pulls unless specifically designed to do 
so. 
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g. There shall be a system for documenting crane problems/discrepancies.  
Prior to an operation, the operator shall review any previously noted  
problems/discrepancies to determine possible impact on planned activity. 
 
h. The operator shall ensure that the crane is within inspection and testing 
intervals by examination of the periodic recertification test tags and/or 
documentation.  The operator shall adhere to all tags placed on the crane 
controls. 
 
i. Before each lift or series of lifts, the operator shall perform a pre-
operational check to demonstrate operational readiness.  If controls do not 
operate properly, the operator is responsible for notifying the supervisor.  Repairs 
and adjustments shall be made before operations begin. 
 
j. The operator shall establish safety zones before initiating operations.  
Safety zones should have appropriate barriers (rope, cones, or other) established 
prior to lift.  Personnel on the crane should be minimized during crane 
movement.  Any personnel on the crane shall be made aware of and avoid pinch 
points at their respective location. 
 
k. Before each lift or series of lifts, the operator shall functionally test proper 
operation of the upper limit switch with no load on the hook.  Upper limit switches 
shall not be used as operating controls. 


 
l. Before starting to hoist, the following conditions shall be noted: the hoist 
rope shall not be kinked, multiple part ropes shall not be twisted around each 
other, and the hook shall be centered over the load in such a manner as to 
prevent swinging or side pulls. 
 
m. The operator shall know the weight of the working load.  When raising 
loads that approach 75% of the rated capacity of the crane, the operator shall 
test the holding brakes.  The brakes shall be tested by raising the load minimally 
above the surface and holding the load with the brake.  The load should be held 
long enough to allow any dynamics to dampen out. 
 
n. If radio communications are to be used, operators and/or lift supervisors 
shall test the communication system prior to each operation.  Operations shall 
stop immediately upon communication loss and shall not continue until 
communication is restored. 
 
o. If hand signals are required, only standard signals shall be used 
according to Appendix B.  Hand signals shall be posted in a conspicuous 
location. 


 
p. Crane crew emergency egress routes should be verified to be free of 
obstructions prior to hazardous operations.  The availability of crane crew 
protective equipment should be verified prior to hazardous operations. 
 
q. If there is a slack rope condition, it shall be determined that the rope is 
properly seated on the drum and in the sheaves before starting the hoist. 
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r. During hoisting, care shall be taken that there is no sudden acceleration 
or deceleration of the moving load and that the load does not contact any  
obstructions. 
 
s. Loads shall be secured, balanced, and controlled with proper slings.  The 
use of tag lines to keep the load stabilized shall be required whenever load 
swinging is anticipated to be a viable hazard.  Tag line personnel shall take care 
not to impart undesirable motion to the load. 
 
t. Person(s) shall not ride the hook or load at anytime.  If conventional 
means of reaching a worksite such as an aerial platform, ladder, stairs, or 
scaffold would be more hazardous or not possible because of structural design or 
worksite conditions, 29 CFR 1926.550 and ASME B30.23 shall be followed for 
lifting of personnel with a crane, which is considered a critical lift (see Appendix 
C).  
 
u. Personnel shall not be located under suspended or moving loads unless 
the operation adheres to the OSHA-approved NASA Alternate Standard for 
Suspended Load Operations (see Appendix A). 
 
v. The load shall not be lowered below the point where less than two full 
wraps of rope remain on the hoist drum. 
 
w. A responsible person shall be in charge of the operation and shall instruct 
all personnel involved in the proper positioning, rigging, and moving to be done. 
 
x. An operator shall be at the crane controls at all times while a load is  
suspended (OSHA requirement).  Due to the length of some NASA operations, 
an operator change may be required while a load is suspended.  This shall be 
accomplished via a procedure designed for the specific crane and operation, 
ensuring that the crane controls are manned at all times. 
 
y. Hands shall be free from encumbrances while personnel are using crane 
ladders.  Articles that are too large to be carried in pockets or belts shall be lifted 
and lowered by handline.  
 
z. Necessary clothing and personal belongings in crane cab shall be stored 
so as not to interfere with access or operations.  Tools, oil can, waste, extra 
fuses, and other necessary articles shall be stored properly and shall not be 
permitted to lie loose in the cab or on the crane.  Operators shall be familiar with 
the operation and care of the fire extinguisher provided. 


 
aa. Crane crew discipline shall be maintained at all times during a crane  
operation.  There shall be no eating, drinking, or rowdiness during crane  
operation. 
 
ab. Outdoor hoisting operations should not commence if winds are above 20 
knots (23 mph, 37 km/hr) steady state or if gusts exceed 35 knots (40 mph, 65 
km/hr).  Consideration shall also be given to sail area and weather conditions 
such as lightning or snow before commencing operations. 
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ac. A carbon dioxide, dry chemical, or equivalent fire extinguisher shall be 
kept in the cab or in the immediately available vicinity of the crane. 
 
ad. Wire rope should be used in accordance with the Wire Rope Users 
Manual. 


 
4.8 Special Criteria. 


 
4.8.1 Handling Explosives or Electro-Explosive Devices (EED’s).  Special precautions 


shall be taken while handling explosives or EED’s. 
 
a. DOT-packaged explosives shall be handled in accordance with approved 
hazardous operating procedures.  Barricades and warning signs shall be erected 
to control access. 


 
b. Explosives and EED’s that are not within DOT-approved containers shall 
be handled in accordance with approved hazardous operations procedures.  In 
addition to system configuration controls, these procedures shall ensure the 
following requirements are met: 


 
(1) Voltage checks on crane hooks that will handle explosives or 
EED’s shall be performed prior to the start of operations; all crane 
motions shall be checked. 
 
(2)  For static sensitive systems, the crane hook shall be connected to 
facility ground before connecting to explosives or EED’s.  Electrical 
grounding of the hook and load shall be accomplished prior to lifting 
operations.  If a ground connection must be disconnected to facilitate 
operations, an alternate ground should be connected prior to 
disconnecting the existing ground.  The final attachment/detachment must 
be at least 10 feet (3 m) from exposed propellant grain, explosives, or 
EED’s.  
 
(3)  The danger potential for radio transmissions near explosives shall 
be evaluated prior to the operation.  
 
(4)  Personnel limits, protective clothing, warning signs and barricades 
shall be used as required.   
 
(5)  Safety surveillance requirements shall be followed. 


 
4.8.2 Policy shall be developed and enforced for crane operation during electrical 


storms.  Operations are generally permitted without restriction within enclosed metal or framed 
buildings that are properly grounded.  Restrictions are necessary for outside operations or for 
those that cannot tolerate power failure/loss. 


 
5. MOBILE CRANES AND DERRICKS 
 


5.1 General.  This section establishes minimum standards for the design, testing, 
inspection, maintenance, personnel certification, and operation of mobile cranes and derricks. 
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5.2 Safety and Design Aspects.  Generally, high quality off-the-shelf, OEM type 
equipment is acceptable for critical and noncritical lifts if it is designed, maintained, and 
operated according to this standard. 
 


5.2.1 Design criteria that should be emphasized during mobile crane and derrick 
design are contained in the documents listed in Section 2. 


 
5.2.2 Labeling/Tagging of Mobile Cranes and Derricks. 


 
a. The minimum radius/maximum load capacity of the crane/derrick shall be 
clearly marked to be legible from the operator’s or user’s position.  For 
cranes/derricks with separate lifting systems of different ratings, the markings will 
indicate the lifting capabilities of each system (e.g., main hook, whip hook, and 
auxiliary hook). 
 
b. Mobile cranes and derricks that have the specified design features, 
maintenance/inspection, and test intervals to lift critical loads shall be marked 
conspicuously so that the operator and assurance personnel can distinguish that 
the crane/derrick is qualified for critical lifts. 
 
c. A standard system of labeling shall be established and used throughout 
the installation. 
 
d. A standard lockout/tagout system shall be established and used 
throughout the installation to indicate equipment that is not to be used due to 
inspection discrepancies, ongoing maintenance operations, or other reasons. 
 
e. Certification/recertification tags are required as described in paragraph 
5.3.4. 
 


5.2.3 Safety Analysis and Documentation of Mobile Cranes and Derricks Used for 
Critical Lifts.   A recognized safety hazard analysis such as fault tree analysis, FMEA, O&SHA 
shall be performed on all mobile cranes and derricks used for critical lifts.  The analysis shall, as 
a minimum, determine potential sources of danger, identify failure modes, and recommend 
resolutions and a system of risk acceptance for those conditions found in the hardware-facility-
environment-human relationship that could cause loss of life, personal injury, and loss of or 
damage to the crane/derrick, facility, or load.  The analysis shall be done as part of the initial 
evaluation process for critical lift compliance and prior to use in a critical lift, included in the 
equipment documentation, and updated as required to reflect any changes in operation and/or 
configuration.  


  
5.2.4 Performance.  Load capability and the desired controlled characteristics with 


which the crane/derrick handles the load shall be addressed for all designs.  Operational 
requirements shall be considered in the design phase to ensure load and function are 
adequately defined and critical crane/derrick design features are incorporated on the delivered 
units. 


 
5.2.5 Structural.  Structural design shall be in accordance with industry standards for 


material selection, welding, allowable stresses, design limitations, framing,  wheels, and other 
structural elements.  Refer to ASME and PCSA standards for specific design details. 
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5.2.6 Mechanical.  The mechanical design requirements for mobile crane and derrick 
components are as follows: 


 
a. They shall meet all applicable requirements of OSHA, ASME, and PCSA. 
 
b. The drum gear shall be pressed on and keyed to either the periphery of 
the hub or shell of the drum, bolted with close fitting milled body bolts to a flange 
on the drum, or attached by other means of equal safety. 
 
c. Gearing shall be designed and manufactured to comply with the latest 
AGMA gear standards. 
 
d. Couplings shall be located immediately adjacent to bearings.  Couplings 
between closely spaced bearings shall be of the full flexible type with internal 
gear form or grids, having metal-to-metal contact, and shall run in oil or be 
lubricated as recommended by the manufacturer.  All couplings for hoists shall 
be pressed fit with keys. 
 
e. The rated load of a hoisting rope shall not exceed the rope’s breaking  
strength divided by 3.5. 
 
f. Hoists shall be provided with at least two means of braking: a holding 
brake and a control brake.  The torque ratings, physical characteristics, and 
capabilities of the brakes shall be in accordance with industry standards. 
 
g. For mobile cranes and derricks used for critical lifts, two holding brakes 
shall be provided, each capable of bringing a rated load to zero speed and 
holding it.  The brakes shall be designed so that they can be tested as required in 
paragraph 5.3.3.f.  This may be accomplished by the following means: 
 


(1) When brakes and clutches are used to control the motion of the 
hoist drum, two independent means of braking shall be provided: a 
service brake and an emergency brake.  The service brake shall be 
capable of functioning with power, and the emergency brake shall set in 
the event of a power failure. 


 
(2) For load hoists equipped with an mechanically linked hydraulic 
motor/brake combination, the use of a counterbalance valve that locks the 
hydraulic fluid when the valve is in the neutral position is an acceptable 
braking means.  If a free fall clutch is present in the hoist design between 
the hydraulic motor and planetary disc, then a second, independent 
holding or control brake is required. 


 
h. A positive ratchet and pawl shall be provided on all boom hoist drum(s). 
 
i. Mobile cranes and derricks with booms shall be equipped with a boom 
angle indicator, where applicable, to assist the operator in ensuring that the 
crane/derrick is not loaded beyond the rated load for any given configuration. 
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j. Safe and adequate access to components to inspect, service, repair, or 
replace equipment shall be provided for during design.  The design shall provide 
for visual and physical accessibility.  
 
k. All wire rope hoists shall be designed to have not less than two wraps of 
hoisting rope on the drum when the hook is in its extreme low position.  Drum 
grooves shall be provided as recommended by PCSA Standards No. 4 and No. 
5.  The rope ends shall be anchored securely by a clamp or a swaged terminal in 
a keyhole slot, provided a keeper is used to prohibit the swage from moving out 
of the narrow slot.  Other methods recommended by the hoist or wire rope 
manufacturer are acceptable if the rope termination anchor together with two 
wraps of rope on the drum will give an anchor system equal to or greater than the 
breaking strength of the wire rope. 
 
l. Each load bearing component shall be designed to sustain the maximum 
imposed loads with appropriate design factors.  


 
5.2.7 Electrical.  Electrical design requirements are as follows: 


 
a. Wiring and safety devices shall be in accordance with the NFPA National 
Electrical Code. 
 
b. Electrical enclosures shall provide protection for the contained equipment 
against environmental conditions. 
 
c. In addition to overload protection required by the National Electrical Code, 
undervoltage and phase reversal should be considered. 
 
d. The electrical system shall be designed fail-safe to ensure that a failure of 
any component will not cause the crane/derrick to operate in a speed range 
faster than commanded.  A failure that would cause the crane/derrick to go to a 
slower speed is acceptable as long as the stop function is still available.  Failure 
modes that could cause unplanned directional shifts and/or loss of control are 
unacceptable. 
 
e. Provisions for grounding the hook are required for handling explosives, 
solid propellants, flammables, or any other load that requires a nonelectrical or 
static-free environment.  See paragraph 5.8 for handling explosives or EED’s. 
 
f. Mobile crane anti-two-blocking features shall be in accordance with 
ASME B30.5. 
 


5.3 Testing.  Three types of tests are required for mobile cranes and derricks: proof 
load tests, periodic load tests, and operational tests.  The proof load tests and operational tests 
shall be performed prior to first use for new, extensively repaired, or altered cranes and derricks. 
This applies only to those components directly involved with the lifting or holding capability of a 
crane/derrick that has been repaired or altered.  Repairs or alterations to nonlifting, secondary 
lifting, or holding components such as suspension assemblies, electrical system, or crane cab 
do not require a load test, although a functional check should be performed to determine if the 
repairs or alterations are acceptable.  The periodic load and operational tests shall be 
performed at least every 4 years.  Cranes and derricks used frequently for critical lifts shall be 
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load tested annually.  Cranes and derricks used infrequently for critical lifts shall be load tested 
before the critical lift if it has been more than a year since the last test.  If a crane/derrick is 
upgraded, a proof load test and an operational test shall be performed based on the upgraded 
rating.  All load and operational tests shall be performed by qualified personnel according to 
written (specific or general) technical operating procedures.  An inspection of the crane/derrick 
and lifting components shall be performed after each load test and prior to the crane/derrick 
being released for service to ensure there is no damage.  Surface or volumetric NDT of critical 
components shall be used to validate the existence or absence of cracks or other load test 
effects indicated by this inspection.  The periodic load test requirement may be fulfilled by a 
concurrently performed proof load test. 
 


5.3.1 Proof Load Test.  Before first use, all new, extensively repaired, extensively 
modified, or altered cranes and derricks shall undergo a proof load test.  A proof load test also 
should be performed when there is a question in design or previous testing.  Mobile cranes and 
derricks shall be tested at the minimum practical working radius (and maximum working radius 
for new cranes and derricks only), without interfering with crane structure with a load as close as 
possible to, but not exceeding 1.10 times the rated load at the given radius.  The load shall be 
lifted slowly and in an area where minimal damage will occur if the crane/derrick fails.  Proof 
load tests conducted by the manufacturer prior to delivery are acceptable if the necessary load 
test papers are provided to verify the extent and thoroughness of the test on that specific item.  
The acceptable tolerance for proof load test accuracy is -5/+0 percent.  
 


5.3.2 Periodic Load Test.  Each mobile crane/derrick shall be tested at least once 
every 4 years with a dummy load equal to the rated capacity of the crane/derrick at the 
minimum practical working radius, without interfering with crane structure, according to the 
manufacturer’s load chart.  Cranes/derricks used for critical lifts shall be load tested at least 
once per year.  Cranes/derricks used infrequently for critical lifts shall be load tested prior to the 
critical lift if it has been over a year since the last load test.  A periodic load test shall be 
performed after each boom change (when boom disassembly/assembly is required) if the 
crane/derrick is to be used for critical lifts.  The acceptable tolerance for periodic load test 
accuracy is + 5/-0 percent. 
 


5.3.3 Operational Test.  Together with proof load and periodic load tests, the following 
shall be performed with a dummy rated load, unless otherwise specified, and as determined by 
the LDEM and the responsible safety, engineering, operations, and maintenance organizations: 
 


a. Load hoisting, lowering at various speeds with the boom at the minimum 
radius (maximum safe movement up and down as determined by the LDEM and 
the responsible safety, engineering, operations, and maintenance organizations), 
and braking/holding mechanisms.  Holding brakes shall be tested to verify 
stopping capabilities and demonstrate the ability to hold a rated load (see 
paragraph 5.3.3.f).  The load should be held long enough to allow any dynamics 
to dampen out. 
 
b. Boom hoisting and lowering through full safe operating range as 
determined by the LDEM and the responsible safety, engineering, operations, 
and maintenance organizations. 
 
c. Swinging and traveling mechanisms. 
 
d. Boom extension and retraction mechanism on telescoping boom cranes. 
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e. All limit switches, locking devices, emergency stop switches, boom angle 
indicators, and other safety devices, excluding thermal overload and circuit 
breakers.  The limit switch tests shall be performed with no load on the hook. 
 
f. Cranes and derricks used for critical lifts are required to be equipped with 
two holding brakes (hoist), each capable of bringing a rated load to zero speed 
and holding it (see paragraph 5.2.6.g).  If a worm gear is used as a holding 
brake, it shall be tested to ensure it is able to hold a static load and stop a 
dynamic load.  The operational test must demonstrate each brake’s ability to stop 
and hold a rated load.  This can be done in one of the following ways: 


 
(1) Each brake’s ability to hold shall be statically tested (under no 
load) with 150 percent of the rated load hoisting torque at the point of 
brake application. 
 
(2) Alternately, each brake shall be tested for its ability to stop and 
hold a rated load in both the raising and lowering modes.  (CAUTION: It 
must be possible to quickly reenergize the out-of-circuit brake or provide 
other safety measures to perform this test safely.) 
 
(3) Other methods may be used as approved by the LDEM with 
concurrence from  the responsible safety, engineering, operations, and 
maintenance organizations. 


 
g. The operational test for a modified crane/derrick can be tailored to test 
only those portions of the equipment that were modified, only if the periodic load 
and operational test interval has not expired.  After a boom change on a 
crane/derrick used for critical lifts, the operational test does not have to include 
verification of each brake (paragraph 5.3.3.f) if it has been less than a year since 
the brakes were tested with a load equal to or greater than the maximum 
capacity of the crane/derrick with the new boom. 


 
5.3.4 Test Reports and Periodic Recertification Tags.  After each test, designated 


personnel shall prepare written, dated, and signed test reports including procedure reference. 
Inadequacies shall be documented and, if determined to be a hazard, corrected prior to further 
use.  These reports shall be kept on file by the owner organization for a minimum of two test 
cycles and shall be made readily available.  Following the periodic load test, mobile 
cranes/derricks shall be given a permanently affixed tag, posted on the crane/derrick or an 
appropriate location, identifying the equipment and stating the next required periodic load test 
date or load test expiration date.   


 
5.4 Inspection. 


 
5.4.1 Inspections, as described below, shall be performed on all mobile cranes/derricks 


and accessories.  Inspections shall be performed according to this section, the manufacturers’ 
recommendations, and ASME B30.5.  Inadequacies discovered during an inspection shall be 
documented and, if determined to be a hazard, tagged out and corrected prior to further use. 
Inspections shall be performed by qualified personnel according to approved technical operating 
procedures.   
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5.4.2 All new, extensively repaired, or modified mobile cranes and derricks shall be 
given a daily and a periodic inspection prior to first use.  For component repair on 
cranes/derricks, only the inspections that apply to the repaired portion need to be performed 
prior to first use unless a periodic inspection interval expires during the downtime (see 
paragraph 5.4.5). 


 
5.4.3 Mobile cranes and derricks in regular service (used at least once a month) shall 


be inspected as required in paragraphs 5.4.4 and 5.4.5.  Idle and standby cranes shall be  
inspected according to paragraph 5.4.6. 


 
5.4.4 Daily Inspections.  These inspections shall be performed and documented prior 


to first use each day the crane/derrick is used, and shall include the following: 
 


a. Check operating and control mechanisms for proper function. 
 
b. Without disassembling, visually inspect lines, tanks, valves, drain pumps,  
gear casings, and other components of fluid systems for deterioration and leaks. 
This applies to components that can be seen from the ground level or for which 
there is safe access via inspection walkways. 
 
c. Without disassembling, inspect all functional operating and control  
mechanisms, including brakes where visible, for excessive wear and 
contamination by excessive lubricants or foreign matter. 
 
d. Inspect hooks for cracks and deformities (see Section 7). 
 
e. Inspect rope reeving for proper travel and drum lay. 
 
f. Inspect hoist chains for excessive wear or distortion. 
 


5.4.5 Formal Periodic Inspections.  These inspections shall be performed at varying 
intervals, depending on activity, severity of service, environment, and criticality. 
 


a. Monthly Inspections (Frequent Inspections).  At least once per month: 
 


(1) Perform daily inspection requirements described in paragraph 
5.4.4. 
 
(2) Inspect for excessive wear in brake (hoist and boom) and clutch 
system parts, linings, pawls, and ratchets without major disassembly. 
 
(3) Perform a thorough inspection of all ropes paying particular 
attention to the signs of deterioration and damage outlined in paragraph 
5.5.3. 
 
(4) Inspect for visible deformation or cracks in hooks (see Section 7). 
 


b. Annual Inspections (Periodic Inspections).  At least once per year, inspect 
for: 
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(1) Requirements for monthly inspections (frequent inspections) 
described in paragraph 5.4.5.a. 
 
(2) Deformed, cracked, or corroded members and welds and loose 
bolts or rivets in crane structure.  Various methods of NDT such as 
ultrasonics, radiography, magnetic particle, liquid penetrant, etc., shall be 
used as needed. 
 
(3) Cracked or worn sheaves and drums. 
 
(4) Excessive wear or cracks in pins, bearings, shafts, gears, 
followers, and locking and clamping devices.  Surface or volumetric NDT 
shall be used to validate the existence or absence of cracks indicated by 
this inspection. 
 
(5) Significant inadequacies in load, wind, boom, angle, and other 
indicators over full range. 
 
(6) Excessive wear in chain drive sprockets and stretch in the chain. 
 
(7) Abnormal performance in power plant(s) and compliance with 
applicable safety requirements, such as locations of guards on belts. 
 
(8) Evidence of a malfunction in travel, steering, braking, and locking 
devices. 
 
(9) Evidence of a malfunction in any safety device. 
 
(10) Evidence of overheating. 
  


5.4.6 Idle and Standby Cranes/Derricks.  Idle and standby cranes/derricks shall be 
inspected prior to first use according to the requirements of paragraphs 5.4.4 and 5.4.5 unless 
these monthly and annual inspections were performed at required intervals and recorded during 
the idle/standby period. 


 
5.4.7 Inspection Reports.  After each formal periodic inspection, qualified, authorized 


personnel shall prepare written, dated, and signed inspection reports.  These reports shall 
include procedure reference and adequacy of the crane/crane components.  Inadequacies shall 
be documented and, if determined to be a hazard, corrected prior to further use.  These reports 
shall be filed and made readily available by the organizational element responsible for 
inspection. 


 
5.5 Maintenance.  A maintenance program based on manufacturers’ 


recommendations, integrating proactive, reactive, preventive, and predictive maintenance shall 
be established to increase the probability the mobile crane/derrick will function in the required 
manner over its design life cycle with a minimum of maintenance.  The program shall include 
procedures and a scheduling system for normal periodic maintenance items, adjustments, 
replacements, and repairs.  The program shall also ensure that records are kept and unsafe test 
and inspection discrepancies are documented and corrected.  Any mobile crane or derrick found 
in an unsafe operating condition shall be tagged out and removed from service until repaired.  
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All repairs shall be made by qualified personnel in accordance with the manufacturers’ 
instructions. 
 


5.5.1 Maintenance Procedures.  Before maintenance, adjustments, repairs, and 
replacements are initiated, the following safety precautions shall be taken: 
 


a. Move to an area where maintenance will not interfere with other 
operations. 
 
b. Cranes/derricks shall not be operated until all safety devices have been 
activated and tested/adjusted if involved in the maintenance action. 
 


5.5.2 Adjustments.  Based upon the manufacturer’s documentation and/or experience, 
adjustments shall be made to ensure that all components function properly, paying particular 
attention to: 
 


a. Brakes.  Appropriate precautions shall be taken by inspectors, repair 
personnel, and others who may be potentially exposed to airborne dust fibers 
from any asbestos friction materials present in braking mechanisms. 
 
b. Control system. 
 
c. Power plants. 
 
d. Critical operating mechanisms and safety devices. 
 
e. Operator mechanical and electrical controls. 
 


5.5.3 Repairs/Replacements.  Repairs/replacements shall be promptly provided for 
safe operation. 
 


a. For repair/replacement requirements for hooks with deformation or 
cracks, see Section 7.  If repaired, hooks shall be proof load tested using the 
associated mobile crane/derrick minimum working radius proof load value. 
 
b. Structural members that are cracked, bent, broken, excessively worn, or 
corroded shall be evaluated by the responsible engineering organization to 
determine if they should be repaired or replaced.  Proper material and 
weld/repair procedures will be used according to ANSI/AWS D14.1 and 
manufacturer specifications.  Any structural repairs/replacements shall be 
performed with the proper approval/concurrences required by OSHA, the 
applicable ASME standards, and the manufacturers’ requirements.  Procedures 
will be conducted by properly qualified personnel. 
 
c. The need to replace wire rope shall be determined by a certified or 
otherwise qualified person based on an evaluation of inspection results.  Any of 
the following signs of deterioration and damage are sufficient reasons for 
rejection of the rope (see Wire Rope Users Manual for additional information on 
wire rope inspections): 
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(1) In running ropes, six randomly distributed broken wires in one 
rope lay or three broken wires in one strand in one lay or one valley 
break.  In rotation resistant ropes, two randomly distributed broken wires 
in thirty rope diameters.  In standing ropes, more than two broken wires in 
one lay in sections beyond end connections or any broken wires at an 
end connection.  
 
(2) Individual outside wires with wear of 1/3 the original diameter. 
 
(3) Kinking, crushing, bird caging, or any other damage resulting in 
distortion. 
 
(4) Evidence of heat damage. 
 
(5) End connectors that are cracked, deformed, or with evidence of 
rope pullout. 
 
(6) Corrosion (internal or external) that results in reduction of rope 
diameter, or at end connectors. 
 
(7) Reductions of nominal diameter (measured with a caliper or 
go/no-go gage) of more than: 
 


(a) 1/64 inch (0.4 mm) for diameters of rope up to 5/16 inch 
(8.0 mm). 
 
(b) 1/32 inch (0.8 mm) for diameters 3/8 inch (9.5 mm) to 1/2 
inch (13.0 mm). 
 
(c) 3/64 inch (1.2 mm) for diameters 9/16 inch (14.5 mm) 
through 3/4 inch (19.0 mm). 
 
(d) 1/16 inch (1.6 mm) for diameters 7/8 inch (22.0 mm) 
through 1-1/8 inches (29.0 mm). 
 
(e) 3/32 inch (2.4 mm) for diameters greater than 1-1/8 inches 
(29.0 mm). 
 


d. If replaced, the new rope shall be proof load tested using the associated 
mobile crane/derrick minimum working radius proof load value. 


 
5.6 Personnel Certification. 


 
5.6.1 Program.  Only certified (licensed) and trained operators shall be authorized to 


use/operate mobile cranes and derricks.  A training, examination, and licensing program shall 
be established or made available.  For those NASA installations that do not have a training 
program, all operators shall be trained and certified by a recognized certification organization 
that normally performs this function.  The operator certification program will be reviewed at least 
annually to assure that the contents, training material, testing, and examination elements are 
up-to-date with current methods and techniques; and that any “lessons-learned” are adequately 
addressed.  Riggers (see Section 10) and personnel performing NDT (see paragraph 1.9) shall 
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be certified in their discipline.  Training shall be provided to observers and flagmen.  All 
participants in the lifting operation shall have clearly defined roles and responsibilities. 


 
5.6.2 Levels.  Two levels of operator training and proficiency will be established.  


Operations where critical lifts are involved will require a more rigid operator certification program 
than those operations that involve more routine lifts that do not involve critical hardware or 
unique hazards. 


 
a. Noncritical Lifts.  The certification program for noncritical lift operators 
shall include the following: 


 
(1) Training 


 
(a) Classroom training in safety, lifting equipment emergency 
procedures, general performance standards, requirements, pre-
operational checks, and safety-related defects and symptoms (for 
initial certification and as needed). 
 
(b) Hands-on training (for initial certification and as needed). 
 
(c) An annual review of the items in paragraph 5.6.2.a(1) 
above.  (This may be conducted informally by local supervisory 
personnel.) 
 


(2) Examination 
 


(a) Physical examination (criteria to be determined by the 
cognizant medical official and should comply with ASME B30.5). 
 
(b) Written examination. 
 
(c) Operational demonstration (for initial certification only). 
 
(d) Proficiency examination for recertification. 


 
(3) Licensing 


 
(a) An organizational element shall be designated to issue 
operator licenses.  Provisions shall be made to revoke licenses for 
negligence, violations of safety requirements, or failure to meet 
medical standards.  Provisions shall be made for periodic checks 
of operators to verify they have licenses in their possession.  The 
licenses shall indicate the type of crane/derrick the holder is 
qualified to operate.  Alternately, the organizational element may 
elect to maintain a master list of licensed operators instead of 
issuing individual licenses, providing copies of 
the list are readily available to assurance and supervisory 
personnel at the work site. 
 
(b) Renewal of all licenses shall require demonstration of 
proficiency or approval of supervision that proficiency is adequate 
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and current.  Licenses or certifications will expire at least every 4 
years.  Renewal procedures will be established by each licensing 
organization but as a minimum will include items in paragraphs 
5.6.2.a(1) and 5.6.2.a(2). 
 


b. Critical Lifts.  Besides the training, examination, licensing, and license 
renewal requirements for noncritical lifts, operators that are being certified to 
perform critical lifts must be trained in the specific hazards and special 
procedures associated with the lift.  Operators must also demonstrate proficiency 
and operating finesse with the crane/derrick using a test load for the initial 
certification or alternately be immediately supervised by a certified operator 
during the first initial lifting period.  The licenses will indicate specific 
cranes/derricks for which the operator is certified.   


 
5.7 Operations.  Cranes/derricks shall be operated according to this section, the 


manufacturers’ recommendations, and ASME B30.5.  The following practices shall be followed 
for crane/derrick operations: 
 


a. The operator is responsible for being totally familiar with the information  
contained in the crane/derrick operating manual and load chart.  The operator 
must understand the correct meaning of all notes and warnings and be able to 
calculate or determine the crane’s/derrick’s actual net capacity for every possible 
machine configuration. 
 
b. General operating procedures describing operation, emergency steps, 
communication requirements, and special requirements shall be prepared, 
approved, and followed for each crane/derrick.  There must be a formal system 
for review, approval, and update to maintain valid operating procedures.   
Emergency procedures shall be developed for contingency actions such as  
power loss, brake failure, or other emergencies (also, see paragraph 1.5.1.c). 
 
c. Operations shall be analyzed for hazards.  The analysis shall consider the 
environment in which the operation occurs, hazards associated with  
crane/derrick maintenance, and, in general, a safety analysis of the equipment, 
facility, load, human factors, and interfaces as a whole in support of the lifting 
operation.   
 
d. Appropriate load charts shall be located in the crane/derrick cab, if so 
equipped.  Otherwise, the load charts shall be kept in a central, easily accessible  
place.  Mobile cranes and derricks shall not be operated without an appropriate 
load chart. 
 
e. For critical lifts, the load shall not exceed 75 percent of the 
crane’s/derrick’s rated capacity.  
 
f. Methods shall be developed and demonstrated for lowering a load in the 
event of crane/derrick failure or other contingencies.  These should be  
demonstrated and verified if practical. 
 
g. A crane/derrick shall not be loaded beyond its rated load (capacity) 
except for required testing. 
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h. Cranes/derricks shall not be used to load test items such as slings, 
platforms, or lifting fixtures unless specifically identified to do so based on a 
specified percentage of rated load, and a safety analysis approved by the LDEM 
and the responsible safety, engineering, operations, and maintenance 
organizations.  Test procedures shall be approved by the responsible safety, 
engineering, operations, and maintenance organizations.  This is to ensure that 
the crane/derrick is not damaged due to sudden unloading should the test article 
fail.   Appendix D, crane/hoist requirements to load test other lifting equipment, 
shall be followed. 
 
i. Cranes/derricks shall not be side loaded, used to drag loads sideways, or 
used to pull loads unless specifically designed to do so by the OEM as indicated 
in the load chart.  Side loading of the boom shall be limited to freely suspended 
loads. 
 
j. There shall be a system for documenting crane/derrick  
problems/discrepancies. Prior to an operation, the operator shall review any  
previously noted problems/discrepancies to determine possible impact on  
planned activity. 
 
k. The operator shall ensure that the crane/derrick is within inspection and 
testing intervals by examination of the periodic recertification tags and/or 
documentation.  The operator shall adhere to all tags placed on the crane 
controls. 
 
l. Before each lift or series of lifts, the operator shall perform a pre-
operational check to demonstrate operational readiness.  If controls do not 
operate properly, the operator is responsible for notifying the supervisor.  Repairs 
and adjustments shall be made before operations begin.   
 
m. The operator and ground lead man shall establish appropriate safety 
zones before initiating operations.  Safety zones should have appropriate barriers 
(rope, cones, or other) established prior to lift. 
 
n. Before starting to hoist, the following conditions shall be noted: the hoist 
rope shall not be kinked, multiple part ropes shall not be twisted around each  
other, and the hook shall be centered over the load to prevent swinging. 
 
o. The operator shall know the weight of the working load.  When raising 
loads that approach 75% of the rated capacity of the crane, the operator shall 
test the holding brakes. The brakes shall be tested by raising the load minimally 
above the surface and holding the load with the brake.  The load should be held 
long enough to allow any dynamics to dampen out. 
 
p. If radio communications are to be used, operators and/or lift supervisors 
shall test the communication system prior to each operation.  Operations shall 
stop immediately upon communication loss and shall not continue until  
communication is restored. 
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q. If hand signals are required, only standard signals shall be used 
according to Appendix B.  Hand signals shall be posted in a conspicuous 
location. 
 
r. Crane/derrick crew emergency egress routes should be verified to be free 
of obstructions prior to hazardous operations.  The availability of crew protective  
equipment should be verified prior to hazardous operations. 
 
s. If there is a slack rope condition, it shall be determined that the rope is 
properly seated on the drum and in the sheaves before starting the hoist. 
 
t. During hoisting, care shall be taken that there is no sudden acceleration 
or deceleration of the moving load and that the load does not contact any 
obstructions. 
 
u. Load shall be secured, balanced, and kept under control with proper 
slings.  The use of tag lines to keep the load stabilized may be required.  Tag line 
personnel shall take care not to impart undesirable motion to the load. 
 
v. Person(s) shall not ride the hook or load at anytime.  If conventional 
means of reaching a worksite such as an aerial platform, ladder, stairs, or 
scaffold, would be more hazardous or not possible because of structural design 
or worksite conditions, 29 CFR 1926.550  and ASME B30.23 shall be followed for 
lifting of personnel with a crane, which is considered a critical lift (see Appendix 
C).  
 
w. Personnel shall not be located under suspended or moving loads unless 
the operation adheres to the OSHA-approved NASA Alternate Standard for 
Suspended Load Operations (see Appendix A). 
 
x. The load shall not be lowered below the point where less than two full 
wraps of rope remain on the host drum. 
 
y. A responsible person shall be in charge of the operation and shall instruct 
all personnel involved in the proper positioning, rigging, and moving to be done.  
 
z. An operator shall be at the crane/derrick controls at all times while a load 
is suspended (OSHA requirement).  Due to the length of some NASA operations, 
an operator change may be required while a load is suspended.  This shall be 
accomplished via a procedure designed for the specific crane/derrick and 
operation, ensuring that the crane controls are manned at all times.  
 
aa. Hands shall be free from encumbrances while personnel are using 
crane/derrick ladders.  Articles that are too large to be carried in pockets or belts 
shall be lifted and lowered by handline.  
 
ab. Necessary clothing and personal belongings in cabs shall be stored so as 
not to interfere with access or operations.  Tools, oil can, waste, extra fuses, and  
other necessary articles shall be stored properly and shall not be permitted to lie 
loose in the cab or on the crane.  Operators shall be familiar with the operation  
and care of the fire extinguishers provided. 
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ac. Crane/derrick crew discipline shall be maintained at all times during an 
operation.  There shall be no eating, drinking, or rowdiness during crane/derrick  
operation. 
 
ad.  Mobile cranes shall be level.  When the load to be handled and the 
operating radius require the use of outriggers, or any time when outriggers are 
used, the outrigger beams shall be fully extended or deployed per load rating 
chart specifications.  Additionally, the outriggers shall be set to remove the 
machine weight from wheels if required by the OEM per load rating chart.  
Blocking under outrigger beams is not permitted.  Blocking under outrigger floats, 
when used, shall be strong enough to prevent crushing, bending, or shear failure 
and of sufficient thickness, width, and length as to completely support the float, 
transmit the load to the supporting surface, and prevent shifting or toppling under 
load. 
 
ae. On truck mounted cranes, loads shall not be lifted over the front area 
except as approved by the crane manufacturer. 
 
af. Outriggers shall be used when the load to be handled at a particular 
radius  exceeds rated load without outriggers, as specified by the crane 
manufacturer’s  load chart.  Floats, where used, shall be securely attached to the 
outriggers. 
 
ag. Neither the load nor the boom shall be lowered below the point where 
less than two full wraps of rope remain on the respective drums. 
 
ah. For mobile cranes in transit, the following precautions shall be taken: 
boom shall be stowed/carried in line with direction of motion, superstructure shall 
be secured against rotation, except in negotiating turns when there is an operator 
in the cab or boom is supported on a dolly, and hook shall be lashed or otherwise  
restrained so that it cannot swing freely while in transit or moving. 
 
ai. When traveling a mobile crane with a load, a person shall be designated 
responsible for determining and controlling safety and making decisions as to  
position of load, boom location, ground support, travel route, and speed of  
movement. 
 
aj. A mobile crane with or without a load shall not be traveled with the boom 
so high that it may bounce back over the cab. 
 
ak. When rotating cranes/derricks, sudden starts and stops shall be avoided.  
Speed shall be such that the load does not swing out beyond radii at which it can 
be controlled.  A tag line shall be used when rotation of load is hazardous. 
 
al. Ropes shall not be handled on a winch head without the knowledge of the 
operator. 
 
am. While a winch head is being used, the operator shall be within convenient 
reach of the power unit control lever.  
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an. If the load must remain suspended for any considerable length of time, 
the operator shall hold the drum from rotating in the lowering direction by 
activating the positive control lever of the operator’s station.  
 
ao. Mobile cranes shall not be operated without the full amount of ballast or 
counterweight in place as specified by the manufacturer.  The ballast or  
counterweight, as specified by the manufacturer, shall not be exceeded.   
 
ap. Refueling with small portable containers shall be done with Underwriter’s 
Laboratories or Factory Mutual Laboratories approved (or equivalent) safety type 
can equipped with an automatic closing cap and flame arrestor.  
 
aq. Machines shall not be fueled with engines running.  
 
ar. A carbon dioxide, dry chemical, or equivalent fire extinguisher shall be 
kept in the cab or vicinity of the crane/derrick. 
 
as. Except where the electrical distribution and transmission lines have been 
deenergized and visibly grounded at the point of work, or where insulating 
barriers, not a part of or an attachment to the crane, have been erected to 
prevent physical contact with power lines, mobile cranes shall be operated in  
accordance with the following: 
 


(1) For lines rated 50kV or below, minimum clearance between lines 
and any part of crane or load shall be 10 feet (3 m). 
 
(2) For lines rated over 50kV, minimum clearance between lines and 
any part of crane or load shall be 10 feet (3 m) plus 0.4 inch (10 mm) for 
each 1kV over 50kV, or twice the  length of the line insulator, but never 
less than 10 feet (3 m). 
 
(3) The crane shall be positioned to preclude the boom or load from 
contacting or falling across the power line(s) in the event of crane failure.  
 
(4) In transit, with no load and boom lowered, the clearance between 
lines and any part of crane shall be a minimum of 4 feet (1.2 m), for lines 
rated 0.75kV or below.  For lines rated over 0.75kV, the clearance shall 
be 4 feet (1.2 m) plus 0.17 inch (4.3 mm) for each 1kV over 0.75kV.  
Refer to ASME B30.5 for more details. 
 
(5) Clearance observers shall be provided with an acceptable means 
of giving a warning in time for operators to react to insufficient clearance. 
 
(6) Crane boom tips shall have two red flags, minimum of 12 inches 
(30.5 cm) x 12 inches (30.5 cm) each. 


 
at. Before starting operation near electrical lines, the organization 
responsible for the lines shall be notified and provided with all pertinent 
information.  The responsible organization’s cooperation shall be requested. 
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au. Any overhead wire shall be considered an energized line unless and until 
the person responsible for such line or the electrical utility authorities indicate that  
it is not an energized line. 
 
av. Outdoor hoisting operations should not commence if winds are above 20 
knots (23 mph, 37 km/hr) steady state or if gusts exceed 35 knots (40 mph, 65 
km/hr).  Consideration shall also be given to sail area and weather conditions 
such as lightning, or snow before commencing operations. 
 
aw. Cranes/derricks left outdoors shall be secured by the operator when 
operations are complete. 
 
ax. Wire rope should be used in accordance with the Wire Rope Users 
Manual. 
 


5.8 Special Criteria. 
 


5.8.1  Handling Explosives or Electro-Explosive Devices (EED’s).  Special precautions 
shall be taken while handling explosives or EED’s. 
 


a. DOT-packaged explosives shall be handled in accordance with approved 
hazardous operating procedures.  Barricades and warning signs shall be erected 
to control access. 


 
b. Explosives and EED’s that are not within DOT-approved containers shall 
be handled in accordance with approved hazardous operations procedures.  In 
addition to system configuration controls, these procedures shall ensure the 
following requirements are met:   


 
(1) Voltage checks on crane hooks that will handle explosives or 
EED’s shall be performed prior to the start of operations; all crane 
motions shall be checked. 
 
(2)  For static sensitive systems, the crane hook shall be connected to 
facility ground before connecting to explosives or EED’s.  Electrical 
grounding of the hook and load shall be accomplished prior to lifting 
operations.  If a ground connection must be disconnected to facilitate 
operations, an alternate ground should be connected prior to 
disconnecting the existing ground.  The final attachment/detachment must 
be at least 10 feet from exposed propellant grain, explosives, or EED’s.  
 
(3)  The danger potential for radio transmissions near explosives shall 
be evaluated prior to the operation.  
 
(4)  Personnel limits, protective clothing, warning signs and barricades 
shall be used as required.   
 
(5)  Safety surveillance requirements shall be followed. 


 
5.8.2  Policy shall be developed and enforced for crane/derrick operation during  


electrical storms.  Operations are generally permitted without restriction within enclosed metal or 
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framed buildings that are properly grounded.  Restrictions are necessary for outside operations 
or for those that cannot tolerate power failure/loss. 


 
6. HOISTS AND WINCHES 
 


6.1 General.  This section establishes minimum standards for the design, testing, 
inspection, maintenance, personnel certification, and operation of hoists and winches used for 
lifting and lowering a load (does not apply to winches used for horizontal pulls).  These 
standards apply to electric, air-powered, and manual hoists and winches, including platform 
hoists, whose only purpose is to raise and lower a platform, not carrying personnel.  This does 
not include hoists connected to platforms used to raise or lower personnel.  For these, see 
Section 9, Special Hoist Supported Personnel Lifting Devices. 
 


6.2 Safety and Design Aspects.  Generally, off-the-shelf, OEM type equipment is 
acceptable for critical and noncritical lifts if it is designed, maintained, inspected, and operated 
according to this standard. 
 


6.2.1 Design criteria that should be emphasized during hoist design are contained in 
the documents listed in Section 2. 


 
6.2.2 Labeling/Tagging of Hoists and Winches. 


 
a. The hoist’s or winch’s rated capacity shall be marked on it or its load 
block.  This marking shall be clearly legible from the ground floor. 
 
b. Hoists and winches that have the specified design features, 
maintenance/inspection, and test intervals to lift critical loads shall be marked 
conspicuously so that the operator and assurance personnel can distinguish that 
the hoist or winch is qualified for critical lifts. 
 
c. A standard system of labeling shall be established and used throughout 
the installation. 
 
d. A standard lockout/tagout system shall be established and used 
throughout the installation to indicate equipment that is not to be used due to 
inspection discrepancies, ongoing maintenance operations, or other reason. 
 
e. Certification/recertification tags are required as described in paragraph 
6.3.4. 
 


6.2.3 Safety Analysis and Documentation for Hoists and Winches used for Critical Lifts.  
A recognized safety hazard analysis such as fault tree analysis, FMEA, O&SHA shall be 
performed on all hoists and winches used for critical lifts.  The analysis shall, as a minimum, 
determine potential sources of danger, identify failure modes, and recommend resolutions and a 
system of risk acceptance for those conditions found in the hardware-facility-environment-
human relationship that could cause loss of life, personal injury, and loss of or damage to the 
hoist, winch, facility, or load.  The analysis shall be done as part of the initial evaluation process 
for critical lift compliance and prior to use in a critical lift, included in the hoist or winch 
documentation, and updated as required to reflect any changes in operation and/or 
configuration.  
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6.2.4 Performance.  Duty cycle, load capability, and the desired control characteristics 
with which the hoist or winch handles the load shall be addressed for all designs.  Duty cycle 
requirements shall be based on the worst expected duty the unit will encounter.  Operational 
requirements shall be considered in the design phase to ensure load and function are 
adequately defined and critical hoist design features are incorporated on the delivered units.   
Environmental conditions must also be considered. 


 
6.2.5 Structural.  Structural design shall be in accordance with industry standards for 


material selection, welding, allowable stresses, design limitations, framing,  wheels, and other 
structural elements.  Refer to CMAA standards for specific design details. 


 
6.2.6 Mechanical.  


 
a. The use of high quality, off-the-shelf, OEM type equipment is acceptable 
for critical and noncritical lift applications if it meets all user requirements and the 
requirements of this document.  This high quality commercial equipment employs 
a modular type construction of the hoist or winch unit with standard frame sizes 
and interchangeable gear boxes, drums, motors, brakes, and controls to achieve 
a wide range of capacities, lifts, operating speeds, reeving arrangements, and 
controls.  These interchangeable parts are standardized for each manufacturer’s 
product line and the hoists and winches are built to order.  
 
b. The mechanical design requirements for hoist and winch components are 
as follows: 
 


(1) They meet all applicable requirements of OSHA, ASME, and 
CMAA. 


 
(2) Electric and air operated hoists and winches should be provided 
with at least two means of braking: a holding brake and a control brake. 
The torque rating, physical characteristics, and capabilities shall be in 
accordance with CMAA specifications. 
 
(3) For powered (electric and air) hoists and winches used for critical 
lifts, two holding brakes shall be provided, each capable of bringing a 
rated load to zero speed and holding it.  Holding brakes shall be applied 
automatically when power to the brake is removed.  If the control brake 
and holding brake are designed to operate as a system and cannot 
independently stop and hold a rated load, then another means of braking 
is required (e.g., emergency brake).  The brakes shall be designed so 
that they can be tested as required in paragraph 6.3.3.e.  The brake 
design shall provide for emergency load lowering. 


 
(4) For critical lift application, speed reduction from the motor to the 
drum on the hoist should be achieved by enclosure in a gear case.  If 
open gears are required, they shall be guarded with a provision for 
lubrication and inspection. 
 
(5) All wire rope hoists and winches shall have not less than two 
wraps of hoisting rope on the drum when the hook is in its extreme low 
position.  Drum grooves, when provided, shall be as recommended by 
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CMAA.  The rope ends shall be anchored securely by a clamp or a 
swaged terminal in a keyhole slot, provided a keeper is used to prohibit 
the swage from moving out of the narrow slot.  Other methods  
recommended by the hoist or wire rope manufacturer are acceptable if 
the rope termination anchor together with two wraps of rope on the drum 
will give an anchor system equal to or greater than the breaking strength 
of the wire rope.  
 
(6) Safe and adequate access to hoist and winch components to 
inspect, service, repair, or replace equipment shall be provided for during 
design.  The design shall provide for visual and physical accessibility.   
 
(7) Manually operated (nonpowered), off-the-shelf OEM type hoists 
and winches are acceptable for critical and noncritical lift applications. 
They shall comply with applicable ASME requirements.  These hoists 
shall be equipped with at least one self-setting brake, referred to as a 
holding brake, applied directly to the motor shaft or some part of the gear 
train.  No limit switches are required if proper over-travel restraint is 
provided. 


 
(8) Air operated chain hoists and winches can be equipped with over-
travel protection devices instead of the hoist travel limit switches. 
 
(9) Initial and final upper limit switches (limit control valves) shall be 
provided and tested for air-operated hoists and winches as described in 
paragraph 6.2.7.i.  The final upper limit switch (limit control valve) shall 
exhaust air from the hoist or winch, set the brakes, and require reset at 
the upper limit switch (limit control valve) level.   
 
(10) Worm gears shall not be used as a holding brake unless the lead 
angle is sufficient to prevent back driving.  Worm gears used as a brake 
for air and electric powered hoists may be considered as a second 
holding brake.  The braking properties of a worm gear tend to degrade 
with use; the design engineer shall consider this when purchasing new  
equipment or in existing installations where the hoist is subject to heavy 
use. 
 
(11) In the procurement of new lifting equipment, the use of cast iron 
components in the hoist or winch load path shall be approved, as a 
minimum, by the LDEM and the responsible design engineering 
organization.  The material properties of cast iron allow catastrophic 
failure and should not be considered as reliable as steel or cast steel.  
The engineer shall consider this when selecting equipment and avoid the 
use of load bearing cast iron materials where possible. 
 
(12) Gearing shall be designed and manufactured to comply with the 
latest AGMA gear standards. 
 
(13) Each load-bearing component shall be specified or detailed to lift 
the maximum imposed loads resulting from zero to rated hook load with 
appropriate design factors. 
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c. When the use of high quality, off-the-shelf, OEM type equipment is not  
possible due to unique design and operation requirements, then built-up type 
equipment must be used.  These built-up hoists/winches generally use many  
commercially available or made-to-order motors, brakes, couplings, gear  
reducers, etc.  These components are then custom engineered together as an 
assembly mounted on custom designed and built equipment frames.  In many 
cases, gear reducers, drums, and drive shafts are custom designed and built. 
Structural and mechanical parts, such as sheave pins, hook-block components, 
bridge girders, and bridge and trolley drives are also custom designed and built 
as components or assemblies.  The built-up type crane should only be used 
where commercial equipment is not available to meet the user/operational 
requirements described in this paragraph.  Due to the nature of its one of a kind 
design and construction, this type of equipment is generally more prone to break 
down and should be considered as less reliable than commercial equipment. 
These units shall meet the mechanical design requirements provided in 
paragraph 6.2.6.b. 


 
6.2.7 Electrical.  Electrical design requirements are as follows: 


 
a. The use of high quality, off-the-shelf, OEM type equipment is acceptable 
for critical and noncritical lift applications if it meets all user requirements and the 
requirements of this document. 
 
b. When the use of high quality, off-the-shelf, OEM type equipment is not 
possible due to unique design and operation requirements, then built-up type 
equipment must be used.  This built-up equipment generally uses many 
commercially available or made-to-order components which are then custom 
engineered together as an assembly.  Built-up equipment should only be used 
where commercial equipment is not available to meet the user/operational 
requirements.  Due to the nature of its one of a kind design and construction, this 
type of equipment is generally more prone to break down and should be 
considered less reliable than commercial equipment. 
 
c. Wiring and safety devices shall be in accordance with the NFPA National  
Electrical Code. 
 
d. Electrical enclosures shall provide protection for the contained equipment  
against environmental conditions as required by NEMA. 
 
e. In addition to overload protection required by the National Electrical Code, 
undervoltage and phase reversal should be considered. 
 
f. For powered hoists and winches used for critical lifts, an assessment 
shall be performed to determine the operational needs for remote emergency 
stops independent from the operator controlled emergency stop.  Not all hoists 
and winches used for critical lifts require a remote emergency stop.  Remote 
emergency stops are required for hoists and winches used for critical lifts where 
the operator’s view is restricted/obstructed.  When provided, this independent 
remote emergency stop should be located such that the independent remote 
emergency stop operator(s) can clearly see the critical lift area(s).  The remote 
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emergency stop circuit shall be separate from and take precedence over the 
operator control circuit.  The control, when activated, shall cause all drives to 
stop and the brakes to set.  Hand-held remote emergency stop pendants should 
be standardized and should include power and circuit continuity indication.  For 
those hoists and winches required to make critical lifts that have not been  
modified to provide a remote emergency stop, handling procedures shall be  
developed and implemented to minimize the risk. 
 
g. Electrical control stations shall operate on 150 volts DC, 120 volts AC, or 
less.   Positive detent pushbuttons or a control lever shall be used for speed 
control.  Controls shall return to the off position when the operator relieves 
pressure.  A red, emergency stop pushbutton shall be provided to operate the 
mainline contactor, main circuit breaker, or pneumatic source (main breaker 
preferred).  A dump valve is acceptable for the emergency stop for a pneumatic 
hoist. 
 
h. The electrical system shall be designed fail-safe to ensure that a failure of 
any component will not cause the hoist or winch to operate in a speed range 
faster than commanded.  A failure that causes a speed different from that 
selected is acceptable provided no hazards are introduced.  Failure modes that 
cause the hoist or winch to slow down or come to a safe stop are acceptable; 
those that could cause unplanned directional shifts, and/or loss of control are 
unacceptable.   
 
i. For hoists and winches used for critical lifts (except manual), dual upper 
limit switches are required.  For electric hoists and winches, the limit switches 
shall meet the following requirements: 
 


(1) Initial upper limit switch electrical contacts shall be a set of 
normally closed contacts in the “raise” contactor circuit such that 
movement in the raise direction shall be precluded after the limit switch is 
encountered.  Movement in the “lower” direction will not be inhibited.   
 
(2) Final upper limit switch electrical contacts shall be a set of 
normally closed electrical contacts wired into the mainline circuit, hoist or 
winch power circuit, main contactor control circuit, or hoist/winch power 
contactor control circuit such that all hoist or winch motion shall be 
precluded after the limit switch is encountered.  These normally closed 
contacts may be located in the low voltage circuitry. 
 
(3) After a final upper limit switch has been activated, movement of 
the load will require action (resetting) at the final upper limit switch level. 
An inspection shall be made to determine the cause of failure of the initial 
upper limit switch.  Stopping hoist motion by the above design 
configuration may result in a hazardous suspended load condition.  The 
hoist design should include a means of detecting limit switch failure and 
allow for safe inspection and repair.  For example, a system may be 
equipped with two different colored annunciator lights, one for each limit 
switch.  A reset button may be included so that when a final upper limit 
switch is tripped, the load can be lowered immediately.  The reset button 
should be secured to prevent unauthorized use. 
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(4) The initial upper limit switch shall be adjusted sufficiently low to 
preclude inadvertent actuation of the final upper limit switch if the hoist 
actuates the initial switch at full speed with no load.  Similarly, the final 
upper limit shall be adjusted sufficiently low to ensure that the hoist or 
winch will not two-block (or otherwise damage wire rope) if the hoist or 
winch actuates the final switch at full speed with no load.  Both limits shall 
be tested from slow speed to full speed to verify correct operation.  It 
should be noted that this requirement effectively lowers the usable hook 
height of the hoist.  The limit switch arrangement needs to be considered 
during new equipment design. 


 
j. Provisions for grounding the hook are required for handling explosives, 


solid propellants, flammables, or any other load that requires a 
nonelectrical or static-free environment.  See paragraph 6.8 for handling 
explosives or EED’s. 


 
k. For hoists and winches used for critical lifts, lower limit switches to 
prevent reverse winding of the wire rope shall be provided. 
 
l. Electrical hoists and winches shall have the capability to be locked out at 
the main breaker to prevent unauthorized use. 
 
m. Hoists and winches shall be designed fail-safe in the event of a power 
outage. 
 


6.3 Testing.  Three types of tests are required on hoists: proof load tests, periodic 
load tests, and operational tests.  The proof load tests and operational tests shall be performed 
prior to first use for new, extensively repaired, or altered hoists and winches.  The periodic load 
and operational tests shall be performed at least every 4 years.  For hoists and winches used 
for critical lifts, these tests shall be based on frequency of usage.  Hoists and winches used 
frequently for critical lifts shall be load tested annually.  Hoists and winches used infrequently for 
critical lifts shall be load tested before each critical lift if it has been more than one year since 
the last test.  If a hoist or winch is upgraded, a proof load test and an operational test shall be 
performed based on the upgraded rating.  All load and operational tests shall be performed by 
qualified personnel according to written (specific or general) technical operating procedures.  An 
inspection shall be performed after each load test and prior to the hoist being released for 
service to ensure there is no damage.  Surface or volumetric NDT shall be used to validate the 
existence or absence of cracks or other load test effects indicated by this inspection. 
 


6.3.1 Proof Load Test.  Before first use and after installation, all new, extensively  
repaired, modified, or altered hoists and winches shall undergo a proof load test with a dummy 
load as close as possible to, but not exceeding 125 percent of the rated load.  The acceptable 
tolerance for proof load test accuracy is -5/+0 percent. 
 


6.3.2 Periodic Load Test.  All hoists and winches shall be tested at least once every 4 
years with a dummy load equal to the hoist’s/winch’s rated capacity.  Platform hoists shall be 
tested using the attached platform only.  Hoists and winches used for critical lifts shall be load 
tested at least once per year.  Hoists and winches used infrequently for critical lifts shall be load 
tested before each critical lift if it has been over one year since the last test.  The acceptable 
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tolerance for periodic load test accuracy is + 5/-0 percent.  The periodic load test can be fulfilled 
by a concurrently performed proof load test.      
 


6.3.3 Operational Test.  Together with proof load and periodic load tests, the following  
shall be performed with a dummy rated load unless otherwise specified (platform hoists shall be 
operationally tested using the attached platform only):  
 


a. Perform all hoist functions in an unloaded condition. 
 
b. Test operation of brakes and limit, locking, and safety devices. 
 
c. Determine trip setting of limit switches and limiting devices by tests under 
no  load conditions.  Conduct tests first by hand, if practical, and then under the  
slowest speed obtainable.  Test with increasing speeds up to the maximum  
speed.  Locate actuating mechanisms so that they will trip the switches or limiting  
devices in time to stop motion without damaging the hoist or winch. 
 
d. After testing in the unloaded state, apply the test load to the hoist or 
winch to check the proper load control.  Test load hoisting, lowering at various 
speeds (maximum safe movement up and down as determined by the LDEM and 
the responsible safety, engineering, operations, and maintenance organizations), 
and braking/holding mechanisms.  Holding brakes shall be tested to verify 
stopping capabilities and demonstrate the ability to hold a rated load (see 
paragraph 6.3.3.e).  The load should be held long enough to allow any dynamics 
to dampen out.  
 
e. Powered hoists and winches used for critical lifts are required to be 
equipped with two holding brakes, each capable of bringing a rated load to zero 
speed and holding it (see paragraph 6.2.6.b(3)).  If a worm gear is used as a 
holding brake, it shall be tested to ensure it is able to hold a static load and stop 
a dynamic load.   The operational test must demonstrate each brake’s ability to 
stop and hold a rated load.  This can be done in one of the following ways: 
 


(1) Each brake’s ability to hold shall be statically tested (under no 
load) with 150 percent of the rated load hoisting torque at the point of 
brake application. 
 
(2) Alternately, each brake shall be tested for its ability to stop and 
hold a rated load in both the raising and lowering modes.  (CAUTION: It 
must be possible to quickly reenergize the out of circuit brake or provide 
other safety measures to perform this test safely.) 
 
(3) Other methods may be used as approved by the LDEM with 
concurrence from the responsible safety, engineering, operations, and 
maintenance organizations.   
 


f. The operational test for a modified hoist or winch can be tailored to test 
only those portions of the equipment that were modified, only if the periodic load 
and operational test interval has not expired. 
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6.3.4 Test Reports and Periodic Recertification Tags.  After each test, designated 
personnel shall prepare written, dated, and signed test reports, including procedure reference. 
Inadequacies shall be documented and, if determined to be a hazard, corrected prior to further 
use.  These reports shall be filed and shall be made readily available by the organization 
responsible for testing the hoist.  Following the periodic load test, all hoists and winches shall be 
given a permanently affixed tag, posted on the hoist or winch or an appropriate location, 
identifying the equipment and stating the next required periodic load test date or load test 
expiration date.   
 


6.4 Inspection. 
 


6.4.1 Inspections, as described below, shall be performed on all hoists and winches in 
regular service.  Inspections shall be performed according to this section, the manufacturers’ 
recommendations, and the applicable ASME standard. Inadequacies discovered during an 
inspection shall be documented and, if determined to be a hazard, tagged out and corrected 
prior to further use.  Inspections shall be performed by qualified personnel according to 
approved technical operating procedures. 


 
6.4.2  All new, extensively repaired, or modified hoists and winches shall be inspected 


to the requirements of both daily and periodic inspections prior to first use.  For component 
repair on hoists and winches, only the inspections that apply to the repaired portion need to be 
performed prior to first use unless a periodic inspection interval expires during the downtime 
(see paragraph 6.4.5).  


 
6.4.3 Hoists and winches in regular service (used at least once per month) shall be 


inspected as required in paragraphs 6.4.4 and 6.4.5.  Idle and standby hoists/winches shall be 
inspected according to paragraph 6.4.6. 


 
6.4.4  Daily Inspections.  These inspections shall be performed each day the hoist or 


winch is used and shall include the following:  
 
a. Check operating and control mechanisms for proper function. 
 
b. Without disassembling, visually inspect all functional operating and 
control mechanisms, including brakes where visible, for excessive wear and 
contamination by excessive lubricants or foreign matter. 


 
c. Inspect load chain for wear, twists, damage links, or foreign matter. 


 
d. Visually inspect hooks for deformation, chemical damage, or cracks (see 
Section 7). 


 
e. Inspect load bearing components for damage. 


 
f. Inspect running rope or chain for discrepancies. 


 
6.4.5 Formal Periodic Inspections.  These inspections shall be performed at varying  


intervals, depending on activity, severity of service, environment, and criticality. 
 


a. Monthly Inspections (Frequent Inspections).  At least once per month: 
 







NASA-STD-8719.9 w/ Change 2 
May 9, 2002 


                                                                   61 


(1)  Perform daily inspection requirements described in paragraph 
6.4.4. 
 
(2) Inspect wire rope monthly (except those on platform systems that 
shall be inspected at least twice a year), paying particular attention to the 
following signs of deterioration and damage: 


 
(a) In running rope for a base mounted drum hoist, six 
randomly distributed broken wires in one rope lay or three broken 
wires in one strand in one lay or one valley break.  In standing 
rope for a base mounted drum hoist, three randomly distributed 
broken wires in one rope lay or two broken wires at an end 
connection.  In running rope for an overhead hoist, twelve 
randomly distributed broken wires in one rope lay or four broken 
wires in one strand in one lay or one valley break. 
 
(b) Individual wires with 1/3 wear of original outside diameter. 
 
(c) Kinking, crushing, bird caging, or any other damage 
resulting in distortion. 
 
(d) Evidence of heat damage. 
 
(e) End connectors that are cracked, deformed, or with 
evidence of rope pullout. 
 
(f) Corrosion (internal or external) that results in reduction of 
rope diameter, or at end connectors. 


 
(g) Reductions of nominal diameter (measured with a caliper 
or go/no-go gage) of more than: 


 
(i) 1/64 inch (0.4 mm) for diameters of rope up to 5/16 
inch (8.0 mm). 
 
(ii) 1/32 inch (0.8 mm) for diameters 3/8 inch (9.5 mm) 
to 1/2 inch (13.0 mm). 
 
(iii) 3/64 inch (1.2 mm) for diameters 9/16 inch (14.5 
mm) through 3/4 inch (19.0 mm). 
 
(iv) 1/16 inch (1.6 mm) for diameters 7/8 inch (22.0 
mm) through 1-1/8 inches (29.0 mm). 
 
(v) 3/32 inch (2.4 mm) for rope diameters greater than 
1-1/8 inches (29.0 mm). 
 


(3) Inspect welded-link chain monthly by performing the following 
checks: 
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(a) Raise and lower hoist while loaded.  The chain should feed 
smoothly into and away from the sprockets. 
 
(b) If chain binds, jumps, or is noisy, see that it is clean and 
lubricated.  Inspect chain and mating parts for wear and distortion. 
 
(c) Clean chain and visually examine for gouges, weld 
splatter, corrosion, and distorted links.  Slacken chain and move 
adjacent links to one side; look for wear at contact points.  If wear 
is observed, measure chain according to hoist manufacturer’s 
instructions.  If instructions are not available, select an unworn,  
unstretched portion of chain.  Suspend chain vertically under 
tension and measure approximately 14 inches (35.5 cm) of links 
with a caliper gauge.  Measure the same length in a work section 
and calculate the percentage of increase in length.  If chain 
exceeds the hoist manufacturer’s recommended length or is 1.5 
percent longer than the unused chain, replace it.   


 
(4) Inspect roller link chain monthly by performing steps a, b, and c in 
paragraph 6.4.5.a(3).  In addition, perform the following checks: 


 
(a) With hoist or winch suspended in normal position, apply a 
load to eliminate slack in the chain.  Check chain for elongation.  
In the absence of specific instructions from hoist manufacturer, 
check chain by determining nominal pitch and measuring a 12-
inch (30.5 cm) section that usually travels over chain sprocket.  
Using a Vernier caliper, check dimension from the edge of one 
chain pin to the same edge of another pin; determine number of 
pitches per foot.  If elongation exceeds 1/4-inch (6.3 mm) in 12  
inches (30.5 cm), replace chain. 
 
(b) Check chain for twist.  Replace it if twist exceeds 15 
degrees in any 5-foot (1.5 m) section. 
 
(c) Check for camber.  Replace chain that has a side bow 
exceeding 1/4 inch (6.3 mm) in a 5-foot (1.5 m) section. 
 
(d) Clean chain annually in an acid-free solvent.  Check for 
pins turned from their original position, rollers that do not turn 
freely with light finger pressure, joints that cannot be flexed easily 
by hand, open link plates, corrosion, gouges, and weld splatter. 
Remove chain from hoist if required for proper cleaning and 
inspection. 
 


(5) Inspect hooks monthly, except those on platform systems, for 
deformation or cracks (see Section 7). 


 
b. Annual Inspections (Periodic Inspections).  At least once per year: 


 
(1) Perform monthly inspection (frequent inspection) requirements 
described in paragraph 6.4.5.a. 
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(2) Check for loose bolts and rivets and cracked or worn drums and 
sheaves.  Various methods of NDT such as ultrasonics, radiography, 
magnetic particle, and liquid penetrant shall be used as needed. 
 
(3) Check for worn, corroded, cracked, or distorted parts such as 
pins, bearings, shafts, gears, rollers, and locking and clamping devices. 
Surface or volumetric NDT shall be used to validate the existence or 
absence of cracks or other load test effects indicated by this inspection. 
 
(4) Inspect for wear in brake and clutch system parts, linings, pawls, 
and ratchets that are readily accessible without major disassembly 
beyond an acceptable limit.  Major teardown to inspect such parts should 
be based on a frequency consistent with gearbox lubrication analysis and 
other manufacturers’ recommended maintenance programs for these 
components. 
 
(5) Inspect electrical apparatus for pitting or other signs of 
deterioration.  Visually inspect for signs of overheating. 
 
(6) Inspect hook-retaining nuts or collars, pins, welds, or rivets used 
to secure retaining members for deformations, cracks, or excessive 
corrosion.  Surface or volumetric NDT shall be used to validate the 
existence or absence of cracks or other load test effects indicated by this 
inspection. 
 
(7) Ensure that supporting structure is not deformed or cracked. 


 
(8) Check that warning labels are legible. 


 
6.4.6 Idle and Standby Hoists/Winches.  Idle and standby hoists/winches shall be 


inspected prior to first use according to the requirements of paragraphs 6.4.4 and 6.4.5 unless 
these daily and formal periodic inspections were performed at required intervals and recorded 
during the idle/standby period.   
 


6.4.7 Inspection Reports.  After each formal periodic inspection, qualified, authorized  
personnel shall prepare written, dated, and signed inspection reports.  These reports shall 
include procedure reference and adequacy of the hoist/hoist components.  Inadequacies shall 
be documented and, if determined to be a hazard, corrected prior to further use.  These reports 
shall be filed and be made readily available by the organizational element responsible for hoist 
and winch inspection. 
 


6.5 Maintenance.  A maintenance program based on manufacturers’ 
recommendations, integrating proactive, reactive, preventive, and predictive maintenance shall 
be established to increase the probability the hoist or winch will function in the required manner 
over its design life cycle with a minimum of maintenance. The program shall include procedures 
and a scheduling system for normal periodic maintenance items, adjustments, replacements, 
and repairs.  The program shall also ensure that records are kept and unsafe test and 
inspection discrepancies are documented and corrected.  Any hoist or winch found in an unsafe 
operating condition shall be tagged out and removed from service until repaired.  All repairs 
shall be made by qualified personnel in accordance with the manufacturers’ instructions.   
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6.5.1 Maintenance Procedures.  Before maintenance, adjustments, repairs, and  


replacements are initiated, the following safety precautions shall be taken:  
 


a. Move hoist or winch to designated maintenance area. 
 
b. Turn off all controls and main energy feed system and lockout unless task 
requires them to be on. 
 
c. If power has to be on, “Warning,” “Out-of-Order,” or a like sign shall be 
placed in a conspicuous location or an operator shall remain at the pendant. 
 
d. Hoists and winches shall not be operated until all safety devices have 
been activated and tested/adjusted if involved in the maintenance action.   
 


6.5.2 Adjustments.  Based upon the manufacturer’s documentation and/or experience, 
adjustments shall be made to ensure that all hoist components function properly, paying 
particular attention to: 


 
a. Brakes.  Appropriate precautions shall be taken by inspectors, repair  
personnel, and others who may be potentially exposed to airborne dust  
fibers from any asbestos friction materials present in braking mechanisms. 
 
b. Control system. 
 
c. Limit switches. 
 


(1) The hoist initial upper limit switch shall be verified by running the 
empty hook at full speed into the limit switch.  It is recommended that the 
switch be verified at slow speed prior to adjustment. 
 
(2) For hoists and winches used for critical lifts, the final upper limit 
switch shall be independently verified and adjusted as described above at 
installation and after modifications that could affect switch operation.  The 
switch can be tested periodically by manually tripping it and verifying that 
all hoist motion is precluded. 
 


d. Power plants. 
 
e. Critical operating mechanisms and safety devices. 


 
6.5.3 Repairs and Replacements.  Repairs or replacements shall be provided for safe 


operation.  Special attention shall be given to: 
  


a. Worn or damaged braking components such as friction discs, ratchets, 
pawls, and pawl springs. 
 
b. Load-supporting components that are cracked, bent, or worn. 
 
c. Missing or illegible warning labels. 
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d. For repair/replacement requirements for hoist and winch hooks with 
deformation or cracks, see Section 7.  If repaired, hoist and winch hooks shall be 
proof load tested using the associated hoist or winch proof load value. 
 
e. The need to replace wire rope shall be determined by a certified or 
otherwise qualified person based on an evaluation of inspection results.  Any of 
the signs of deterioration and damage outlined in paragraph 6.4.5.a are sufficient 
reasons for questioning continued use of the rope (see Wire Rope Users Manual 
for additional information on wire rope inspections). 
 
f. Replacement rope or chain shall be at least equal to the same size, 
grade, and construction as original furnished by the hoist or winch manufacturer.  
When replaced, perform a proof load test using the associated hoist or winch 
proof load value. 
 


6.6 Personnel Certification. 
 


6.6.1 Program.  Only certified (licensed) and trained operators shall be authorized to  
use/operate powered hoists and winches except for platform hoists where procedural controls 
can be provided in a technical operating procedure.  A training, examination, and licensing 
program shall be established or made available.  For those NASA installations that do not have 
a training program, all hoist and winch operators shall be trained and certified by a recognized 
hoist certification organization that normally performs this function.  The operator certification 
program will be reviewed at least annually to assure that the contents, training material, testing, 
and examination elements are up-to-date with current methods and techniques; and that any 
“lessons-learned” are adequately addressed.  Riggers (see Section 10) and personnel 
performing NDT (see paragraph 1.9) shall be certified in their discipline.  Training shall be 
provided to observers and flagmen.  All participants in the lifting operation shall have clearly 
defined roles and responsibilities.  
 


6.6.2 Levels.  Two levels of operator training and proficiency will be established.   
Operations where critical lifts are involved will require a more rigid operator certification program 
than those operations that involve more routine lifts that do not involve critical hardware or 
unique hazards.   
 


a. Noncritical Lifts.  The certification program for noncritical lift operators 
shall include the following: 


 
(1) Training 


 
(a) Classroom training in safety, lifting equipment emergency 
procedures, general performance standards, requirements, pre-
operational checks, and safety-related defects and symptoms (for 
initial certification and as needed). 
 
(b) Hands-on training (for initial certification and as needed). 
 
(c) An annual review of the items in paragraph 6.6.2.a(1) 
above.  (This may be conducted informally by local supervisory 
personnel.) 
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(2) Examination 
 


(a) Physical examination (criteria to be determined by the 
cognizant medical official). 
 
(b) Written examination. 
 
(c) Operational demonstration (for initial certification only). 
 
(d) Proficiency examination for recertification. 
 


(3) Licensing/Operator Certification 
 
(a) An organizational element shall be designated to issue 
operator licenses/operator certification.  Provisions shall be made 
to revoke licenses for negligence, violations of safety 
requirements, or failure to meet medical standards.  Provisions 
shall be made for periodic checks of operators to verify they have 
licenses in their possession.  The licenses shall indicate the type 
of hoist the holder is qualified to operate.  Alternately, the 
organizational element may elect to maintain a master list of 
licensed operators instead of issuing individual licenses, providing 
copies of the list are readily available to assurance and 
supervisory personnel at the work site.   
 
(b) Renewal of all licenses shall require demonstration of 
proficiency or approval of supervision that proficiency is adequate 
and current.  Licenses or certifications shall expire at least every 4 
years.  Renewal procedures will be established by each licensing 
organization, but as a minimum, will include items in paragraphs 
6.6.2.a(1) and 6.6.2.a(2).   


 
b. Critical Lifts.  Besides the training, examination, licensing, and renewal  
requirements for noncritical lifts, operators that are being certified to perform  
critical lifts must be trained in the specific hazards and special procedures  
associated with the lift.  Operators must also demonstrate proficiency and  
operating finesse with the hoist using a test load as appropriate for the initial  
certification or alternately be immediately supervised by a certified operator  
during the first initial lifting period.  The licenses will indicate specific hoists for  
which the operator is certified. 


 
6.7 Operations.  Hoists and winches shall be operated according to this section, the 


manufacturers’ recommendations, and the applicable ASME standard.  The following practices 
shall be followed for hoist and winch operations: 
 


a. Operators will adhere to all tags placed on the hoist or winch controls. 
 
b. Before starting a hoist or winch, the operator shall be certain that all 
personnel are clear of the area.  Operators shall not engage in practices that will 
divert their attention while operating a hoist. 
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c. The operator shall test all controls before beginning an operation.  If the  
controls do not operate properly, adjustments or repairs shall be made before  
operations begin. 
 
d. Hoists and winches shall not be loaded beyond rated load except during 
authorized tests.  Platform systems shall not be loaded beyond maximum load as 
designated on the platform hoist system. 
 
e. Hoists and winches shall not be used for handling personnel unless 
specifically designed for such purpose (see Section 9). 
 
f. Personnel shall not be located under suspended or moving loads unless 
the operation adheres to the OSHA-approved NASA Alternate Standard for  
Suspended Load Operations (see Appendix A). 
 
g. An operator shall be at the hoist or winch controls at all times while a load 
is suspended.  Due to the length of some NASA operations, an operator change  
may be required while a load is suspended.  This shall be accomplished via a  
procedure designed for the specific hoist and operation, ensuring that the hoist or 
winch controls are manned at all times. 
 
h. Before each lift or series of lifts, the operator shall functionally test proper  
operation of the upper limit switch with no load on the hook.  Upper limit switches  
shall not be used as operating controls. 
 
i. Hoists and winches shall not be used to load test items such as slings, 
platforms, or lifting fixtures unless specifically identified to do so based on a 
specified percentage of rated load and a safety analysis approved by the LDEM 
and the responsible safety, engineering, operations, and maintenance 
organizations.   Test procedures shall be approved by the responsible safety, 
engineering, operations, and maintenance organizations.  This is to ensure that 
the hoist or winch is not damaged due to sudden unloading should the test article 
fail.  Appendix D, crane/hoist requirements to load test other lifting equipment, 
shall be followed. 
 
j. Installed or fixed air or electric powered hoists and winches, excluding 
platform systems, shall be operated by designated personnel only.   
 
k. The operator shall ensure that the hoist or winch is within inspection and 
periodic recertification intervals by examination of its tag(s) and/or appropriate  
documentation. 
 
l. Outdoor hoisting operations should not commence if winds are above 20  
knots (23 mph, 37 km/hr) steady state or if gusts exceed 35 knots (40 mph, 65 
km/hr).  Consideration shall also be given to sail area and weather conditions 
such as lightning or snow before commencing operations. 
 
m. Hoists and winches shall not be used for side pulls unless specifically 
designed to do so. 
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n. If radio communications are to be used, operators and/or lift supervisors  
shall test the communication system prior to each operation.  Operations shall 
stop immediately upon communication loss and shall not continue until  
communication is restored. 
 
o. If hand signals are required, only standard signals shall be used 
according to Appendix B.  Hand signals shall be posted in a conspicuous 
location.   
 
p. The operator shall know the weight of the working load.  When raising 
loads that approach 75% of the rated capacity of the hoist or winch, the operator 
shall test the holding brakes.  The brakes shall be tested by raising the load 
minimally above the surface and holding the load with the brake.  The load 
should be held long enough to allow any dynamics to dampen out. 
 
q. Wire rope should be used in accordance with the Wire Rope Users 
Manual. 


 
6.8 Special Criteria. 


 
6.8.1 Handling Explosives or Electro-Explosive Devices (EED’s).  Special precautions 


shall be taken while handling explosives or EED’s. 
 


a. DOT-packaged explosives shall be handled in accordance with approved 
hazardous operating procedures.  Barricades and warning signs shall be erected 
to control access. 


 
b. Explosives and EED’s that are not within DOT-approved containers shall 
be handled in accordance with approved hazardous operations procedures.  In 
addition to system configuration controls, these procedures shall ensure the 
following requirements are met:   


 
(1) Voltage checks on crane hooks that will handle explosives or 
EED’s shall be performed prior to the start of operations; all crane 
motions shall be checked. 
 
(2)  For static sensitive systems, the crane hook shall be connected to 
facility ground before connecting to explosives or EED’s.  Electrical 
grounding of the hook and load shall be accomplished prior to lifting 
operations.  If a ground connection must be disconnected to facilitate 
operations, an alternate ground should be connected prior to 
disconnecting the existing ground.  The final attachment/detachment must 
be at least 10 feet (3 m) from exposed propellant grain, explosives, or 
EED’s.  
 
(3)  The danger potential for radio transmissions near explosives shall 
be evaluated prior to the operation.  
 
(4)  Personnel limits, protective clothing, warning signs and barricades 
shall be used as required.   
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(5)  Safety surveillance requirements shall be followed. 
 
6.8.2 Policy shall be developed and enforced for hoist operation during electrical  


storms.  Operations are generally permitted without restriction within enclosed  
metal or framed buildings that are properly grounded.  Restrictions are necessary  
for outside operations or for those that cannot tolerate power failure/loss. 
 
7. HOOKS 


 
7.1 General.  This section establishes minimum standards for the design, testing, 


inspection, maintenance, and operation of hooks used with lifting equipment. 
 
7.2 Safety and Design Criteria.  Hooks shall meet the manufacturer’s 


recommendations, and shall not be overloaded.  Swiveling hooks should rotate 360 degrees on 
antifriction bearings with means for lubrication.  If grease is a contamination concern, drip 
funnels (cups), nonlubricated bearings, or permanently lubricated sealed bearings should be 
provided.  A latch or mousing shall be provided to bridge the throat opening of the hook to retain 
slings, chains, or other similar parts under slack conditions.  Hooks on cranes used for lifting 
people shall be a lockable type as required by ASME B30.23. 


 
7.3 Testing.  Hooks shall be required to pass the tests of the equipment of which 


they are a part.  Written, dated, and signed test reports shall be prepared together with the test 
reports for the equipment of which the hooks are a part.  Inadequacies shall be documented 
and, if determined to be a hazard, corrected prior to further use. 


 
7.4 Inspection. 


 
7.4.1 Hooks shall be inspected during the daily and periodic inspections of the 


equipment of which they are a part.  
 


7.4.2 Daily Inspections.  These inspections shall be performed each day the lifting 
equipment is used.  Inspect for: 


 
a. Distortion, such as bending, twisting, or increased throat opening. 
 
b. Latches that are inoperative or fail to fully close the throat opening 
because of wear or deformation. 
 
c. Wear, deformation, cracks, nicks, and gouges (see paragraph 7.5.2). 
 
d. Hook attachment and securing means. 


 
7.4.3 Periodic Inspections. These inspections shall be performed at varying intervals 


depending on activity, severity of service, environment, and criticality.  The following inspections 
shall be performed at least once per year.  Inspect for: 


 
a. Requirements for daily inspections as described in paragraph 7.4.2. 
 
b. Wear exceeding 10 percent (or as recommended by the manufacturer) of 
the original sectional dimension. 
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c. A bend or twist exceeding 10 degrees from the plane of the unbent hook. 
 
d. An increase in throat opening exceeding 15 percent (or as recommended 
by the manufacturer). 
 


7.4.4 Visual inspection of painted hooks requires consideration of the coating.   
Surface variations may indicate heavy or severe service.  Such instances may call for stripping 
the paint to allow for more detailed analysis. 


 
7.4.5 NDT.  Hooks shall be given a surface NDT (see paragraphs 3.1.35 and 3.1.57) 


immediately after all periodic load and proof load tests and prior to further use of the hook.  
Cracks are not acceptable.  Linear indications greater than 1/8 inch long whose length is equal 
to or greater than three times its width are not acceptable.  A visual inspection of hooks used for 
noncritical lifts (if not attached to a crane) and sling hooks of 5 tons or less is acceptable.  All 
new crane hooks shall undergo a volumetric NDT (if determined necessary by the LDEM and 
the responsible design engineering organization) followed by a proof load test in accordance 
with ASME B30.10 followed by a surface NDT.  Personnel performing NDT shall be qualified 
and certified in accordance with paragraph 1.9. 


 
7.4.6 Written, dated, and signed inspections reports shall be prepared in conjunction  


with inspection reports for the equipment of which the hooks are a part.  Inadequacies shall be 
documented and, if determined to be a hazard, corrected prior to further use. 


 
7.5 Maintenance. 


 
7.5.1 Hooks with deficiencies as noted in paragraph 7.4 shall be removed from  service 


and replaced or repaired.  Replacement shall be with original equipment or equal.  Repair shall 
require approval by certified or otherwise qualified personnel.  Minor grinding of cracks is not 
considered a repair providing an approved procedure is used.  


 
7.5.2 Cracks, nicks, and gouges shall be repaired by grinding longitudinally, following 


the contour of the hook, provided that no dimension is reduced more than 10 percent (or as 
recommended by the manufacturer) of its original value.   


 
7.5.3 If repaired, hooks shall be proof load tested using the associated lifting  


device/equipment proof load value. 
 


7.5.4 A system shall be established for tracking/documenting the maintenance and 
repair history of hooks.  
   


7.6 Operations.  The following practices shall be followed when using hooks: 
 


a. Loads shall be centered in the base (bowl saddle) of the hook, to avoid 
point loading. 
 
b. Hooks shall not be side or back loaded.   
 
c. Duplex sister hooks shall be equally loaded on both sides, and the pin 
hole shall not be point loaded or loaded beyond the rated load of the hook except 
for testing. 
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8. HYDRA-SETS AND LOAD MEASURING DEVICES 
 


8.1 General.  This section establishes minimum standards for the design, testing, 
inspection, maintenance, and operation of Hydra-sets and load measuring devices. 


 
8.2 Safety and Design Aspects. 
 
8.2.1 Design Criteria.  Hydra-sets used for critical lifts shall have a 5 to 1 design factor 


based on ultimate strength for load bearing elements. 
 
8.2.2 Labeling/Tagging of Hydra-Sets and Load Measuring Devices. 
 


a. The rated load shall be plainly marked on each Hydra-set and load 
measuring device (unless permanent part of lifting device). 
 
b. Hydra-sets and load measuring devices that have the necessary design 
features, maintenance/inspection, and test intervals to lift critical loads will be 
marked conspicuously so that the operator and assurance personnel can 
distinguish that the Hydra-set and load measuring device (unless permanent part 
of lifting device) are qualified for critical lifts. 
 
c. A standard system of labeling shall be established and used throughout 
the installation. 
 
d. A standard lockout/tagout system shall be established and used 
throughout the installation to indicate equipment that is not to be used due to 
inspection discrepancies, ongoing maintenance operations, or other reason.   
 
e. Certification/recertification tags are required as described in paragraph 
8.3.5. 
 


8.2.3 Safety Analysis and Documentation of Hydra-Sets Used for Critical Lifts.  A 
recognized safety hazard analysis such as fault tree analysis, FMEA, O&SHA shall be 
performed on all Hydra-sets used for critical lifts.  The analysis shall, as a minimum, determine 
potential sources of danger, identify failure modes, and recommend resolutions and a system of 
risk acceptance for those conditions found in the hardware-facility-environment-human 
relationship that could cause loss of life, personal injury, and loss of or damage to the Hydra-
set, facility, or load.  The analysis shall be done as part of the initial evaluation process for 
critical lift compliance and prior to use in a critical lift, included in the Hydra-set documentation, 
and updated as required to reflect any changes in operation and/or configuration.  


   
8.3 Testing.  Three types of tests are required: proof load tests, periodic load tests, 


and operational tests.  The acceptable tolerance for load test accuracy is +5/-0 percent.  An 
inspection shall be performed after each load test and prior to release for service to ensure 
there is no damage.  If cracks are suspected, suitable NDT techniques should be used to 
determine their extent.  Tests shall be performed by qualified personnel according to written 
(specific or general) technical procedures. 


 
8.3.1 Hydra-set Proof Load Test.  Before first use, all new, extensively repaired, 


modified, or altered Hydra-sets shall undergo a proof load at 200 percent of rated load.  Proof 
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load tests shall be performed with piston rod fully extended to prevent instrument and seal 
damage. 


 
8.3.2 Hydra-set Periodic Load Test.  Load tests shall be performed with the piston rod 


fully extended to prevent instrument and seal damage.  All Hydra-sets shall be tested at 100 
percent of rated load at least every 4 years.  Tests of Hydra-sets used for critical lifts shall be 
based on frequency of usage.  Hydra-sets used infrequently for critical lifts shall be load tested 
before each critical lift if it has been more than one year since the last test.  Hydra-sets used 
frequently for critical lifts shall be load tested at least once per year.   


 
8.3.3 Hydra-set Operational Test.  The following shall be performed in conjunction with 


proof load tests and periodic load tests and at least once per year: 
 


a. With a test load, at least equal to 50 percent of the Hydra-set’s rated 
capacity but not to exceed 100 percent, operate the unit to approximately the 
midstroke position.  Using a dial indicator or equivalent, verify that the load does 
not move up or down more than .005 inches in 5 minutes.   
 
b. Inspect unit for hydraulic leaks and initiate repairs when required. 
 
c. Inspect for structural damage and corrosion of the piston rod. 
 


8.3.4 Load Measuring Device Periodic Load Test.  Before first use, all new, extensively 
repaired, modified, or altered load measuring devices shall undergo a load test at rated 
capacity.  All load measuring devices shall be tested at rated capacity at least once every 4 
years.  Load measuring devices used for critical lifts shall be load tested at least once per year.   
Load measuring devices used infrequently for critical lifts shall be load tested before each 
critical lift if it has been more than one year since the last test.  Calibration of load measuring 
devices satisfies the load test requirement. 


 
8.3.5 Test Reports and Periodic Recertification Tags.  After each load test and/or 


inspection, written, dated, and signed reports shall be prepared.  Inadequacies shall be 
documented and, if determined to be a hazard, corrected prior to further use.  These reports 
shall be kept on file by the responsible owner organization for a minimum of two test cycles and 
shall be made readily available.  Following the periodic load test, all Hydra-sets and load 
measuring devices (unless permanent part of lifting device) shall have a permanently affixed tag 
or label, identifying the equipment and stating the next required periodic load test date or the 
load test expiration date. 
 


8.4 Inspection. 
 
8.4.1 Inspections, as described below, shall be performed on all Hydra-sets. 


Inspections shall be performed according to this section and the manufacturers’ 
recommendations.   Inadequacies discovered during an inspection shall be documented and, if 
determined to be a hazard, tagged out and corrected prior to further use.  Inspections shall be 
performed by qualified personnel according to approved technical operating procedures. 


 
8.4.2 All new, extensively repaired, or modified Hydra-sets shall be given a daily and a 


periodic inspection prior to first use.  For component repair on Hydra-sets, only the inspections 
that apply to the repaired portion need to be performed prior to first use unless a periodic 
inspection interval expires during the downtime (see paragraph 8.4.5). 
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8.4.3 Hydra-sets in regular service (used at least once a month) shall be inspected as 


required in paragraphs 8.4.4 and 8.4.5.  Idle and standby Hydra-sets shall be inspected 
according to paragraph 8.4.6. 


 
8.4.4 Daily Inspections.  These inspections shall be performed by the certified operator 


prior to first use each day the Hydra-set is used, and shall include the following: 
 
a. Check operating and control mechanisms for proper function. 


 
b. Without disassembling, visually inspect all functional operating and 
control mechanisms for excessive wear and contamination by excessive 
lubricants or foreign matter. 
 
c. Visually inspect for corrosion, damage, cracks, and deformities. 
 
d. Inspect hydraulic system for deterioration and leakage. 
 
e. Check for loose hardware. 


 
8.4.5 Periodic Inspections.  Periodic inspections are the same as paragraph 8.4.4.  


Periodic inspections shall be performed at least once per year or more frequently if required by 
the manufacturer.  Periodic inspections consist of visual inspection by an appointed person and 
require dated documented records. 


 
8.4.6 Idle and Standby Hydra-sets.  Idle and standby Hydra-sets shall be inspected 


prior to first use according to the requirements of paragraphs 8.4.4 and 8.4.5 unless these daily 
and periodic inspections were performed at required intervals and recorded during the 
idle/standby period. 


 
8.5 Maintenance.   A maintenance program based on manufacturers’ 


recommendations, integrating proactive, reactive, preventive, and predictive maintenance shall 
be established to increase the probability the Hydra-set or load measuring device will function in 
the required manner over its design life cycle with a minimum of maintenance.  The program 
shall include procedures and a scheduling system for normal periodic maintenance items, 
adjustments, replacements, and repairs.  The program also shall ensure that records are kept 
and unsafe test and inspection discrepancies are documented and corrected.  Any Hydra-set or 
load measuring device found in an unsafe operating condition shall be tagged out and removed 
from service until repaired.  All repairs shall be made by qualified personnel in accordance with 
the manufacturers’ instructions. 
 


8.6 Personnel Certification. 
 


8.6.1 A training and operator certification program that specifically addresses the 
properties of Hydra-sets and operational procedures needed to retain positive control of the 
same during close mating operations shall be implemented.  Elements of the initial training and 
certification program will include a review of the above procedures, hands-on training, and an 
operational demonstration.   
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8.6.2 Licensing/operator certification will be issued every 4 years.  Renewal shall 
require demonstration of proficiency or approval of supervision that proficiency is adequate and 
current. 


 
8.7 Operations.  The following shall be followed for Hydra-set operations:  


 
a. When Hydra-set seals are replaced, an operational test and inspection 
shall be performed. 
 
b. Hydra-sets shall be stored in their appropriate handling containers when 
not in use. 
 
c. Hydra-sets and load measuring devices (unless permanent part of lifting 
device) shall be clearly and permanently marked with rated load value. 
 
d. Prior to use, the operator shall ensure the Hydra-set and load measuring 
device (unless permanent part of lifting device) are within the inspection and 
periodic recertification intervals by examination of the load test tag(s), load test 
label(s), and/or documentation.  The operator shall adhere to all tags on the 
controls. 
 
e. Hydraulically controlled Hydra-sets are preferred over pneumatically 
controlled Hydra-sets where close mating operations or accurate control of 
distances is required.  Pneumatically controlled Hydra-sets shall not be used for 
these operations unless the following items are incorporated: 


 
(1) Installation of a fail-safe check valve in the Hydra-set.  This is 
installed on the Hydra-set pneumatic feedline and “locks up” the Hydra-set 
in the event of a drop or loss of pneumatic control system pressure.  A 
procedure shall be developed and implemented to ensure that the valve is 
set to an appropriate sensitivity.  Normally, the valve is set at the mid-point 
of its range, which is satisfactory for most operations.  However, 
depending on the specifics of the lift, it may be necessary to reset the 
valve using a dummy load as outlined in the manufacturer’s recommended 
procedures. 
 
(2) Installation of a fast acting safety shutoff valve downstream of the 
load regulator that is used to provide positive control of the Hydra-set 
when no motion is desired.   
 
(3) Installation of electronic remote position indicators that warn 
operators of small movements of the hung load.  However, these should 
only be installed if they will not adversely affect the operation or 
contamination control features of existing Hydra-sets.   


 
(4) Implementation of a training and operator certification program 
that specifically addresses the unique properties of pneumatically 
controlled Hydra-sets and operational procedures needed to retain positive 
control of the same during critical lift operations. 
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9. SPECIAL HOIST SUPPORTED PERSONNEL LIFTING DEVICES 
 


9.1 General.  This section establishes minimum standards for the design, testing, 
inspection, maintenance, personnel certification, and operation of special hoist supported 
personnel lifting devices.  These requirements are intended to provide for the safety of  
personnel using this equipment and of the property and operations that this equipment supports.  
This section applies to devices specifically designed to lift and lower persons via hoist, including 
hoist supported platforms where personnel occupy the platform during movement.  This does 
not apply to platforms or other items that are hoisted unoccupied to a position and anchored or 
restrained to a stationary structure, before personnel occupy the platform.  This section does not 
apply to elevators that are covered by ASME A17.1, “Elevators, Dumbwaiters, Escalators, and 
Moving Walks.”   Also, this section does not apply to mobile aerial platforms (e.g., manlifts, 
aerial devices, scissors lifts, or other devices, covered by ANSI/SIA A92 series standards).  See 
Section 11 for Mobile Aerial Platforms.    


 
9.2 Safety and Design Aspects. 
 
9.2.1 Generally, any time personnel must be raised or lowered with hoisting 


equipment, ASME A17.1 should be used.  Only when unique project requirements dictate that 
the elevator standard cannot be applied must special equipment be procured for raising and 
lowering personnel.  In some cases, standard or custom designed equipment can be obtained 
from manufacturers regularly engaged in the design and construction of personnel lifting 
devices. This equipment must comply with applicable industry and government standards such 
as ANSI and OSHA and must be tested, maintained, and inspected to their requirements and as 
required.  When industry standards do not apply to a specific project requirement, then a system 
with an equivalent level of safety must be provided as outlined herein with appropriate  
concurrence of the applicable design, operations, and safety engineers.   


 
9.2.2 Labeling/Tagging of Special Hoist Supported Personnel Lifting Devices. 
 


a. The rated load/applicable capacity ratings shall be clearly marked on the 
personnel lifting device.  The rated capacity of the personnel lifting device shall 
be clearly marked at the entrance-way, and warnings, cautions, and restrictions 
for safe operations shall be provided according to the applicable industry and 
government standards. 
 
b. A standard system of labeling shall be established and used throughout 
the installation. 
 
c. A standard lockout/tagout system shall be established and used 
throughout the installation to indicate equipment that is not  to be used due to 
inspection discrepancies, ongoing maintenance, or other reasons. 
 
d. Certification/recertification tags are required as described in paragraph 
9.3.4. 


 
9.2.3  Safety Analysis and Documentation of Special Hoist Supported Personnel Lifting 


Devices.  A recognized safety hazard analysis such as fault tree analysis, FMEA, O&SHA shall 
be performed on all special hoist supported personnel lifting devices.  The analysis shall, as a 
minimum, determine potential sources of danger, identify failure modes, and recommend 
resolutions and a system of risk acceptance for those conditions found in the hardware-facility-
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environment-human relationship that could cause loss of life, personal injury, and loss of or 
damage to the lifting device, facility, or load.  The analysis shall be done as part of the initial 
evaluation process for critical lift compliance and prior to use in a critical lift, included in the 
lifting device documentation, and updated as required to reflect any changes in operation and/or 
configuration.  


 
9.2.4 General Design Requirements.  The design shall produce a personnel lifting  


device that will lift, lower, sustain, and transport personnel safely.  The structure, mechanism, 
and material shall be of sufficient strength to meet operational and testing requirements and 
shall comply with applicable industry and government standards as a minimum and in addition, 
the requirements outlined in this section.  Besides the requirements in Section 6, paragraphs 
6.2.4, 6.2.5, 6.2.6 and 6.2.7, the following requirements shall be met for all hoist supported 
personnel lifting devices: 


 
a. It is the responsibility of design, operations, and safety engineers to 
ensure that the design, testing, operations, maintenance, and inspection of this  
equipment comply with the applicable industry and government standards.  Most  
hoist supported personnel lifting devices should comply with applicable industry  
standards.  ASME A120.1, A39 and A10 series, and OSHA standards establish 
the configuration, materials, design stresses, safety devices, power and control, 
test, operation, inspection, and maintenance requirements that should be 
followed. 
 
b. When industry standards do not cover a unique project requirement, then 
a system with an equivalent level of safety must be provided.  This system may  
consist of two separate independent support systems; that is, two separate hoists  
such that the failure of one hoist, its reeving system, or other component will not  
cause the stability of the personnel lifting device to be lost or prohibit its  
movement to a safe location.  With this configuration, alternate materials, or  
higher design stresses than permitted by industry and OSHA standards can be  
used with concurrence from the appropriate design, operations, and safety  
engineers.  Another option may consist of lifting equipment with at least two  
holding brakes and additional factors of safety for the hoist load bearing  
components.  The option selected shall be approved by the LDEM with 
concurrence from the responsible safety, engineering, operations, and 
maintenance organizations.  Operation, maintenance, and inspection 
requirements shall be developed to provide equivalent verification of equipment 
as required by industry and OSHA standards and as outlined in this section.   
 
c. A method for safe egress of personnel or emergency lowering to the 
ground level or other safe location shall be provided.  The emergency lowering 
shall be clearly marked and accessible from the ground or fixed structure. 
 
d. An emergency stop device that deenergizes the powered systems and 
stops the personnel lifting device movement shall be provided to the personnel 
controlling movement of this personnel lifting device.  An additional emergency  
stop separate from normal operating controls should be considered for personnel  
at ground level or on a fixed structure to enhance operational safety. 
 
e. All directional controls shall be designed so that they automatically return 
to a neutral position when released.  Neutral position of controls shall bring the 
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unit to a safe stop and hold the unit in that position until commanded to move to 
another position.    
 


9.3 Testing.  Testing of personnel lifting devices shall be completed according to its 
applicable industry standard and OSHA requirements.  The responsible design, operations, and 
safety engineers shall develop and oversee these tests for each system as required by these 
standards and as described in this section.  The following tests shall also be completed (or 
combined with industry requirements when practical to avoid duplication of efforts).  Three types 
of tests are required for personnel lifting devices: proof load tests, periodic load tests, and 
operational tests.  Proof load tests and operational tests shall be performed prior to first use for 
new or extensively repaired or altered components directly involved in the hoist or personnel 
lifting device load path.  Repairs or alterations to nonlifting or holding components do not require 
a load test, although a functional check should be performed to determine if the repairs or 
alterations are acceptable.  The periodic load and operational tests shall be performed annually.  
If a personnel lifting device is upgraded, a proof load test and an operational test shall be 
performed based on the upgraded rating.  The acceptable tolerance for load test accuracy is  
+5/-0 percent.  All load and operational tests shall be performed by qualified personnel 
according to written (specific or general) technical operating procedures.  An inspection of the 
personnel lifting device and its components shall be performed after each load test and prior to 
the device being released for service to ensure there is no damage.  Surface or volumetric NDT 
of critical components shall be used to validate the existence or absence of cracks or other load 
test effects indicated by this inspection.  The periodic load test requirement may be fulfilled by a 
concurrently performed proof load test.   
 


9.3.1 Proof Load Test.  Before first use, all new, extensively repaired, extensively 
modified, or altered personnel lifting devices shall undergo a proof load test at 1.5 times the 
rated load.  A proof load test may also be performed when there is a question in design or 
previous testing.  The load shall be secured to the personnel lifting device and lifted slowly and 
in an area where minimal damage will occur if the device fails.   


 
9.3.2 Periodic Load Test.  Each personnel lifting device shall be tested at least once  


every year with a load equal to the rated load. 
 
9.3.3 Operational Test.  Together with proof load and periodic load tests, the following 


shall be performed with a dummy rated load unless otherwise specified: 
 


a. Perform all hoist functions in an unloaded condition. 
 
b. Test operation of brakes and limit, locking, and safety devices. 
 
c. Determine trip setting of limit switches and limiting devices by tests under 
no load conditions.  Conduct tests first by hand, if practical, and then under the  
slowest speed obtainable.  Test with increasing speeds up to the maximum  
speed.  Locate actuating mechanisms so that they will trip the switches or limiting  
devices in time to stop motion without damaging the hoist. 
 
d. After testing in the unloaded state, apply the test load to check for proper 
load control.  Test load hoisting, lowering at various speeds (maximum safe 
movement up and down as determined by the LDEM and the responsible safety, 
engineering, operations, and maintenance organizations) and braking/holding 
mechanisms.  Holding brakes shall be tested to verify stopping capabilities and 
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demonstrate the ability to hold a rated load (see paragraph 9.3.3.e).  The load 
should be held long enough to allow any dynamics to dampen out. 
 
e. For hoist supported personnel lifting devices equipped with two means of  
braking (see paragraph 9.2.4.b) the operational test must demonstrate  
each brake’s ability to stop and hold a rated load.  This can be done in one  
of the following ways: 
 


(1) Each brake’s ability to hold shall be statically tested (under no 
load) with 150 percent of the rated load hoisting torque at the point of 
brake application. 
 
(2) Alternately, each brake shall be tested for its ability to stop a rated 
load moving at full speed in the down direction.  (CAUTION: It must be 
possible to quickly reenergize the out of circuit brake or provide other 
safety measures to perform this test safely.)   
 
(3) Other methods may be used as approved by the LDEM with 
concurrence from the responsible safety, engineering, operations, and 
maintenance organizations. 


 
f. The operational test for a modified hoist supported personnel lifting 
device can be tailored to test only those portions of the equipment that were 
modified, only if the rated load and operational test interval has not expired. 


 
9.3.4 Test Reports and Periodic Recertification Tags.  After each test, designated 


personnel shall prepare written, dated, and signed test reports including procedure reference. 
Inadequacies shall be documented and, if determined to be a hazard, corrected prior to further 
use.  These reports shall be kept on file by the owner organization for a minimum of two test 
cycles and shall be made readily available.  Following the periodic load test, personnel lifts shall 
be given a permanently affixed tag identifying the equipment and stating the next required 
periodic load test date or load test expiration date.   


 
9.4 Inspection. 


 
9.4.1 Inspections, as described below, are required for personnel lifting devices.   


Inspections shall be completed according to its applicable industry standard and OSHA 
requirements and shall be performed on all personnel lifting devices.  The responsible design, 
operation, and safety engineers shall develop and oversee the inspections for each system as 
required by these standards and as described herein.  Inspections also shall be completed (or 
combined with industry requirements where practical to avoid duplication of efforts). 
Inadequacies discovered during an inspection shall be documented and, if determined to be a  
hazard, tagged out and corrected prior to further use.  Inspections shall be performed by 
qualified personnel according to approved technical operating procedures.   
 


9.4.2 All new, extensively repaired, or modified personnel lifting devices shall be given 
a daily and a periodic inspection prior to first use.  For component repair on personnel lifts, only 
the inspections that apply to the repaired portion need to be performed prior to first use unless a 
periodic inspection interval expires during the downtime (see paragraph 9.4.5).   
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9.4.3 Personnel lifts in regular service (used at least once a month) shall be inspected 
as required in paragraphs 9.4.4 and 9.4.5.  Idle and standby personnel lifting devices shall be 
inspected according to paragraph 9.4.6. 


 
9.4.4 Daily Inspections.  These inspections shall be performed prior to first use each  


day the personnel lifting device is used, and shall include the following: 
 


a. Check for defects such as cracked welds, damaged control cables, loose 
wire connections, and wheel or roller damage. 
 
b. Check operating mechanisms, control mechanisms, and guard rails for  
proper function. 
 
c. Check hose and fittings, tanks, valves, drain pumps, gear casings, and  
other components of fluid systems for deterioration and leaks. 
 
d. Without disassembling, inspect all functional operating and control 
mechanisms for excessive wear and contamination by excessive lubricants or 
foreign matter.   
 
e. Inspect hooks for cracks and deformities (see Section 7). 
 
f. Inspect rope reeving for proper travel and drum lay. 
 
g. Inspect hoist chains for excessive wear or distortion. 
 


9.4.5 Periodic Inspection.  These inspections shall be performed at varying intervals,  
depending on activity, severity of service, environment, and criticality. 
 


a. Monthly Inspections (Frequent Inspections).  At least once per month:   
 


(1) Perform requirements for daily inspections as described in 
paragraph 9.4.4. 
 
(2) Inspect for wear, twist, distortion, or stretch of hoist chains. 
 
(3) Inspect wire rope for: 
 


(a) In running rope, six randomly distributed broken wires in 
one rope lay or three broken wires in one strand in one lay or one 
valley break.  In standing rope, two randomly distributed broken 
wires in one rope lay or two broken wires at an end connection or 
one valley break. 
 
(b) Individual outside wires with wear of 1/3 the original 
diameter. 
 
(c) Kinking, crushing, bird caging, or any other damage 
resulting in distortion. 
 
(d) Evidence of heat damage. 
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(e) End connectors that are cracked, deformed, or with 
evidence of rope pullout. 
 
(f) Corrosion internal or external, that results in reduction of 
rope diameter, or at end connectors. 


 
(g) Reductions of nominal diameter (measured with a caliper 
or go/no-go gage) of more than: 
 


(i) 1/64 inch (0.4 mm) for diameters of rope up to 5/16 
inch (8.0 mm). 
 
(ii) 1/32 inch (0.8 mm) for diameters 3/8 inch (9.5 mm) 
to 1/2 inch (13.0 mm). 
 
(iii) 3/64 inch (1.2 mm) for diameters 9/16 inch (14.5 
mm) through 3/4 inch (19.0 mm). 
 
(iv) 1/16 inch (1.6 mm) for diameters 7/8 inch (22.0 
mm) through 1-1/8 inches (29.0 mm). 
 
(v) 3/32 inch (2.4 mm) for rope diameters greater than 
1-1/8 inches (29.0 mm). 


 
(h) Two broken wires at an end connection. 


 
(4) Inspect for visible deformation or cracks in hooks (see Section 7). 


 
b. Annual Inspections (Periodic Inspections).  At least once per year, inspect 
for: 


 
(1) Requirements in 9.4.5.a Monthly Inspections (Frequent 
Inspections). 
 
(2) Deformed, cracked, or corroded members and welds and loose 
bolts or rivets in personnel lift structure.  Various methods of NDT such as 
ultrasonics, radiography, magnetic particle, or liquid penetrant shall be 
utilized as needed. 
 
(3) Cracked or worn sheaves and drums. 
 
(4) Excessive wear or cracks in pins, bearings, shafts, gears, 
followers, and locking and clamping devices.  Surface or volumetric NDT 
shall be used to validate the existence or absence of cracks indicated by 
this inspection. 
 
(5) Excessive wear in hoist brake and clutch system parts, linings, 
pawls, and ratchets. 
 
(6) Excessive wear in chain drive sprockets and stretch in the chain. 
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(7) Abnormal performance in power plant(s) and compliance with 
applicable safety requirements, such as locations of guards on belts. 
 
(8) Evidence of a malfunction in braking and locking devices. 
 
(9) Evidence of a malfunction in any safety device. 
 
(10) Pitting or other signs of deterioration in electrical apparatus. 
 
(11) Evidence of overheating. 
 


c.         Other Inspections.  When wire ropes or chains are replaced or hooks 
repaired, a proof load test of the hook, rope, or chain shall be performed prior to 
use. 
 


9.4.6 Idle and Standby Personnel Lifting Devices.  Idle and standby personnel lifting 
devices shall be inspected prior to first use according to the requirements of paragraphs 9.4.4 
and 9.4.5 unless these monthly and annual inspections were performed at required intervals 
and recorded during the idle/standby period.   


 
9.4.7 Inspection Reports.  After each formal periodic inspection, qualified authorized 


personnel shall prepare written, dated, and signed inspection reports, including procedure 
reference and adequacy of components.  Inadequacies shall be documented and, if determined 
to be a hazard, corrected prior to further use.  These reports shall be filed and be made readily 
available by the organizational element responsible for personnel lift inspection.   


 
9.5 Maintenance.   A maintenance program based on manufacturers’ 


recommendations, integrating proactive, reactive, preventive and predictive maintenance shall 
be established to increase the probability the personnel lifting device will function in the required 
manner over its design life cycle with a minimum of maintenance.  The program shall include 
procedures and a scheduling system for normal periodic maintenance items, adjustments, 
replacements, and repairs.  The program also shall ensure that records are kept and unsafe test 
and inspection discrepancies are documented and corrected.  The need to replace wire rope or 
chain shall be determined by a certified or otherwise qualified person based on an evaluation of  
inspection results.  Any of the signs of deterioration and damage provided in paragraphs 9.4.5.a 
and 9.4.5.b are sufficient reasons for questioning continued use (see Wire Rope Users Manual 
for additional information on wire rope inspections).  Any personnel lifting device found in an 
unsafe operating condition shall be tagged out and removed from service until repaired.  All 
repairs shall be made by qualified personnel in accordance with the manufacturers’ instructions. 
 


9.6 Personnel Certification.  Operators shall be trained and certified before operating 
a personnel lifting device.  A training, examination, and licensing program shall be established 
or made available.  For those NASA installations that do not have a training program, all 
personnel lifting device operators shall be trained and certified by a recognized certification 
organization that normally performs this function.  The  basic certification program will include 
the following: 
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9.6.1 Training. 
 


a. Classroom training in safety, lifting equipment emergency procedures, 
general performance standards, requirements, pre-operational checks, and 
safety-related defects and symptoms (for initial certification and as needed).   
 
b. Hands-on training (for initial certification and as needed). 
 
c. An annual review of items in paragraphs 9.6.1.a and 9.6.2.b above.  (This 
may be conducted informally by local supervisory personnel.) 
 


9.6.2 Examination. 
 


a. Physical examination (criteria to be determined by the cognizant medical  
official). 
 
b. Written examination. 
 
c. Operational demonstration (for initial certification only). 
 
d. Proficiency examination for recertification. 


 
9.6.3 Licensing.  An organizational element shall be designated to issue operator 


licenses.  Provisions shall be made to revoke licenses for negligence, violations of safety 
requirements, or failure to meet medical standards.  Provisions shall be made for periodic 
checks of operators to verify they have licenses in their possession.  The licenses shall indicate 
the type of personnel lifting device the holder is qualified to operate.  Alternately, the 
organizational element may elect to maintain a master list of licensed operators instead of 
issuing individual licenses, providing copies of the list are readily available to assurance and 
supervisory personnel at the work site.   


 
9.6.4 Renewal.  Licenses or certifications will expire at least every 4 years.  Renewal 


procedures will be established by each licensing organization, but as a minimum, will include 
items in paragraphs 9.6.1 and 9.6.2.   


 
9.7 Operations.  Hoist support personnel lifting devices shall be operated according 


to applicable industry standards, government requirements, and manufacturers’ instructions.  
The following practices shall be followed for hoist supported personnel lifting device operations: 
 


a. Determine that the proposed personnel lifting operation is either the least 
hazardous method or the only method available to position personnel so that an  
operation can be accomplished. 
 
b. Before use, the operator shall have read and understood the 
manufacturer’s operating instructions and safety rules, have been trained and 
licensed according to paragraph 9.6, and have read and understood all decals 
and warnings on the device. 
 
c. Before use, the operator shall inspect the personnel lifting device per the 
daily inspection requirements.  The operator shall perform a pre-operational 
check to demonstrate operational readiness.  If controls do not operate properly, 







NASA-STD-8719.9 w/ Change 2 
May 9, 2002 


                                                                   83 


the operator is responsible for notifying the supervisor.  Repairs and adjustments  
shall be made before operations begin.  The operator shall adhere to all tags 
placed on the controls. 
 
d. Before the personnel lifting device is used, the operator shall survey the 
area for applicable hazards such as overhead obstructions and high-voltage 
conductors, debris, bumps and loose obstructions, dropoffs and holes, ditches, 
untamped earth fills, obstructed path of travel, unstable footing, and other 
possible hazardous conditions.  The operator shall establish appropriate safety 
zones before initiating operations.   
 
e. Detailed technical operating procedures describing personnel lifting 
device operation, emergency steps, communication requirements, and special 
requirements shall be prepared.  There must be a formal system for review, 
approval, and update to maintain valid operating procedures.  Emergency 
procedures shall be developed for contingency actions such as power loss, brake 
failure, or other emergencies.   
 
f. A personnel lifting device shall not be loaded beyond its rated load 
(capacity) except for required testing.   
 
g. The operator shall ensure that the personnel lifting device is within 
inspection and testing intervals by examination of the periodic recertification tags 
and documentation. 
 
h. Necessary clothing and personnel belongings shall be stored so as not to 
interfere with access or operations.  Tools, oil can, waste, extra fuses, and other 
necessary articles shall be stored properly, and shall not be permitted to lie loose 
during the personnel lift.  Operators shall be familiar with the operation and care 
of the fire extinguishers provided.   
 
i. Prior to an operation, personnel lifting device operators shall test the 
communication system.  Operation shall stop immediately upon communication  
loss and shall not continue until communication is restored. 
 
j. Operator discipline shall be maintained at all times.  There shall be no 
eating, drinking, or rowdiness during personnel lifting operations.  Personnel shall 
keep all parts of the body, tools, and equipment inside the work platform 
periphery during raising, lowering, and traveling operations.   
 
k. Fall protection is required for personnel using personnel lifting devices.  
Where possible, personnel should tie off to approved attachment points not on 
the work cage.  Handrails shall not be used as an attachment point.   
 
l. Personnel required to hold onto a moving platform shall use both hands.  
Tools and other objects shall be carried in canvas bags or by other methods that  
free both hands and do not present a snagging hazard.   Alternate methods of  
tool delivery beside personnel lifting devices should be investigated. 
 
m. Wire rope should be used in accordance with the Wire Rope Users 
Manual. 







NASA-STD-8719.9 w/ Change 2 
May 9, 2002 


                                                                   84 


 
10. SLINGS AND RIGGING 
 


10.1 General.  This section establishes minimum standards for the design, testing, 
inspection, maintenance, personnel certification, and operation of slings.  This includes slings 
constructed of wire rope, alloy steel chain, metal mesh, synthetic rope, synthetic web, linear 
fiber, structural slings, and associated equipment such as shackles, turnbuckles, and eyebolts. 


 
10.2 Safety and Design Aspects. 
 
10.2.1 Design Criteria that should be emphasized during sling design are contained in 


the documents listed in Section 2.  Sling design shall be in accordance with industry standards 
and meet the applicable requirements of OSHA and ASME.  Sling design shall maintain the 
minimum design factors listed in Table 10-1.   


 
Table 10-1 Minimum Design Factors for Slings 


 
Equipment Design Load Safety Factor 


Alloy Steel Chain Slings 5 
Wire Rope Slings 5 
Metal Mesh Slings 5 
Synthetic Rope Slings 5 
Synthetic Web Slings 5 
Linear Fiber Slings 5 
Structural Slings Lesser of 3 times yield or 5 times ultimate 
Shackles, D-rings, Turnbuckles, Eye Bolts, 
Lifting Lugs, Safety Hoist Rings, etc. 


5  


Note: Design factor based on ultimate material strength, except for structural slings. 
 
10.2.2 Labeling/Tagging of Slings.  Certification/recertification tags are required as 


described in paragraph 10.3.5.  A system shall be developed to identify slings used in critical lift 
applications.  Completely assembled slings that have the necessary design features and 
maintenance/inspection, and test intervals to lift critical loads will be marked conspicuously so 
that the operator and assurance personnel can distinguish that the sling is qualified for critical 
lifts. 


 
10.3 Testing.  The following proof load and periodic load tests apply to slings except 


as noted in paragraph 10.3.3.  Turnbuckles shall be tested at the open position as a minimum.   
It is recommended that turnbuckles be tested at the open, closed, and midway positions.  These 
tests shall be performed by qualified personnel according to written (specific or general) 
technical operating procedures.  The acceptable tolerance for load test accuracy is +5/-0 
percent.  When slings are composed of major components that fall into more than one of the 
categories listed in Table 10-2, the components shall be tested individually according to  
applicable requirements and then as a system to the lowest test value (if practical).  An 
inspection shall be performed after each load test and prior to release for service to ensure 
there is no damage.  A periodic load test requirement can be fulfilled by a concurrent proof load 
test.  The load shall be held for a minimum of 3 minutes for load tests.  


 
10.3.1 Proof Load Test.  Before first use, all new, extensively modified, repaired, or  


altered slings shall undergo a proof load test at a specified factor of the rated load according to 
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Table 10-2.  Proof load tests performed by the manufacturer prior to delivery are acceptable, if 
the necessary load test papers are provided to verify the extent and thoroughness of the test on 
the specific item.  A proof load test also may be performed at a prescribed time when there is a 
question in design or previous testing.  All components shall be tested together as a system, if 
practical.  Prior to first use, all lifting interfaces such as eyebolts, D-rings, and lifting lugs 
permanently attached to the load shall be proof load tested if feasible.  For lifting interfaces, 
when deemed unfeasible by the responsible design organization and accepted by the user 
organization, based on possible overloading of structural members not required during lifting or 
other considerations, this proof load test can be eliminated.  However, design analysis and 
inspection shall be used to verify the integrity of the interface.  


 
Table 10-2 Proof Load Test Factors 


(Based on Manufacturers’ Rated Load) 
 


Equipment Proof Load Test Factor 
Alloy Steel Chain Slings 2.0 
Wire Rope Slings 2.0 
Metal Mesh Slings 2.0 
Synthetic Rope Slings 2.0 
Synthetic Web Slings 2.0 
Linear Fiber Slings 2.0 
Structural Slings  2.0* 
Shackles, D-rings, Turnbuckles, Eye Bolts, 
Lifing Lugs, Safety Hoist Rings, etc. 


2.0 


* Unless otherwise specified by design, due to material characteristics, geometry, 
design factors, etc., but in any case, at least 125 percent of the sling’s rated capacity. 
 


10.3.2 Periodic Load Test.  Slings shall undergo periodic load tests at least every 4  
years at a specific load test factor of the design rated load as given in Table 10-3.   All 
components shall be tested together as a system, if practical.  Slings used for critical lifts shall 
be load tested at least once per year.  Slings used infrequently for critical lifts shall be load 
tested before each critical lift if it has been over a year since the last load test.  Lifting interfaces 
such as eyebolts, D-rings, and lifting lugs permanently attached to the load are exempt from 
periodic load testing. 


 
Table 10-3 Periodic Load Test Factors 
(Based on Manufacturers’ Rated Load) 


 
Equipment Periodic Load Test Factor 


Alloy Steel Chain Slings 1.00 
Wire Rope Slings 1.00 
Metal Mesh Slings 1.00 
Synthetic Rope Slings  1.00* 
Synthetic Web Slings 1.00 
Linear Fiber Slings 1.00 
Structural Slings 1.00 
Shackles, D-rings, Turnbuckles, Eye Bolts, 
Lifting Lugs, Safety Hoist Rings, etc. 


1.00 


* Critical lift rope slings of synthetic material shall not be used beyond  50 percent of the 
manufacturer’s rating to maintain an equivalent design factor in the load system. 
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10.3.3 Non-Load Test Slings.  Due to unique design and usage requirements, a sling 


may be designated as a non-load test sling by the LDEM, with concurrence from the 
affected/responsible program/project office, the responsible safety, design engineering, systems 
engineering, operations, and maintenance organizations.  Such slings do not require periodic 
load tests.  Inspections shall be conducted in accordance with paragraph 10.4.  This non-load 
test designation shall be formally documented by each installation and the sling marked 
accordingly to designate it as a non-load test sling. 
 


10.3.4 Sling Rated Load.  Rated loads for slings shall be based on the periodic load  
test weight divided by the periodic load test factor (see Table 10-3).  For metal mesh slings, the 
rated capacity will be noted for vertical basket and choker hitch configurations.  For synthetic 
rope slings, used in noncritical lifts, a 50-percent derating for use is recommended.  For 
synthetic rope slings used in critical lifts, a 50-percent derating is required. 


 
10.3.5 Test Reports and Periodic Recertification Tags. 


 
a. Written, dated, and signed reports shall be prepared after each test.   
Inadequacies shall be documented and, if determined to be a hazard, corrected  
prior to further use.  These reports shall be kept on file by the owner organization  
for a minimum of two test cycles and shall be made readily available. 
 
b. Following the load test, all slings shall be given a permanently affixed tag 
identifying the equipment (part number) and stating the rated capacity based on  
the load test value and the next periodic load test due date or load test  
expiration date.  For alloy steel chains, size, grade, and reach shall be stated  
along with the rated load.  For synthetic rope slings used for critical lifts, the 
marked rated load shall be 50 percent of the manufacturer’s rated load.  The type 
of material shall also be stated.  All load bearing components shall be traceable 
to the most recent load test.  This may be accomplished by clearly  
marking/coding or tethering all components of the assembly, through  
configuration control, or other procedures.  (NOTE: Load bearing components 
not traceable to load test will invalidate the load test of the whole assembly.)   


 
10.4 Inspection.   


 
10.4.1 Inspections, as described below, shall be performed on all slings.  Inspections 


shall be performed according to this section, the manufacturers’ recommendations, and ASME 
B30.9.  Visual inspections for cracks, deformations, gouges, galling, kinks, crushed areas, 
corrosion, and proper configuration shall be performed each day the sling is used, prior to first 
use.  An indepth inspection shall be performed annually or when a sling is suspected to have 
even a small loss of strength or is repaired.  Inspections shall be performed by qualified 
personnel according to approved technical operating procedures.   Inadequacies shall be 
documented and, if determined to be a safety hazard, tagged out and corrected prior to further 
use. 


 
10.4.2 All new, extensively repaired, or modified slings shall be given a daily and a 


periodic inspection prior to first use.  For component repair on slings, only the inspections that 
apply to the repaired portion need to be performed prior to first use unless a periodic inspection 
interval expires during the downtime (see paragraph 10.4.5). 
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10.4.3 Slings in regular service (used at least once a month) shall be inspected as 
required in paragraphs 10.4.4 and 10.4.5.  Idle and standby slings shall be inspected according 
to paragraph 10.4.6. 


 
10.4.4 Daily Inspections.  These inspections shall be performed prior to first use each  


day the sling is used and shall include the following: 
 


a. Check for defects such as cracks, deformations, gouges, galling, kinks,  
crushed areas, and corrosion. 
 
b. Check for proper configuration (the lifting assembly and associated 
hardware, as proof load tested). 
 


10.4.5 Periodic Inspections.  The following inspections shall be performed at least once 
a year, unless otherwise specified below.  The need to replace or repair slings shall be 
determined by a certified or otherwise qualified person based on an evaluation of inspection 
results.  Any discrepancy (deterioration or damage) is sufficient reason for questioning 
continued use of the sling (see Wire Rope Users Manual for additional information on wire rope 
inspections): 
 


a. Alloy Steel Chain 
 


(1) Inspect each link individually to ensure every link hangs freely with 
adjoining link. 
 
(2) Ensure that wear, corrosion, or deformities at any point on chain 
do not exceed 20 percent of original dimensions. 
 
(3) Ensure that master links are not deformed. 


 
b. Wire Rope Slings 


 
(1) Ensure that there are fewer than 10 randomly distributed broken 
wires in one rope lay or 5 broken wires in 1 strand in 1 lay. 
 
(2) Ensure wear or scraping is less than 1/3 the original diameter of 
outside individual wires. 
 
(3) Inspect for kinking, crushing, bird caging, or any other distortion of 
the rope structure. 
 
(4) Inspect for excessive heat damage. 
 
(5) Inspect for cracked, deformed, or worn end attachments. 
 
(6) Inspect for significantly corroded rope or end attachments. 
 


c. Metal Mesh Slings 
 


(1) Ensure that there are no broken welds or brazed joints along the 
sling edge. 
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(2) Ensure that reduction in wire diameter does not exceed 25 
percent due to abrasion or 15 percent due to corrosion. 
 
(3) Inspect for lack of flexibility due to distortion of the fabric. 
 
(4) Ensure that there is no more than a 25 percent reduction of the 
original cross-sectional area of metal at any point around handle eyes. 
 
(5) Inspect for distortion of either handle out of plane, more than 10-
percent decrease in eye width, and more than 10-percent increase in the 
receiving handle slot depth. 
 


d. Synthetic Rope Slings 
 


(1) Inspect for abnormal wear. 
 
(2) Ensure that there is no powdered fiber between stands. 
 
(3) Inspect for broken or cut fibers. 
 
(4) Ensure that there is no rotting or acid or caustic burns. 
 
(5) Inspect for distortion of associated hardware. 
 


e. Synthetic Web and Linear Fiber Slings 
 


(1) Ensure that there are no acid or caustic burns. 
 
(2) Inspect for melting or charring of any part of surface. 
 
(3) Inspect for snags, punctures, tears, and cuts. 
 
(4) Inspect for broken or worn stitches and rotting. 
 
(5) Ensure that wear or elongation does not exceed amount 
recommended by the manufacturer. 
 
(6) Perform all inspections provided for by the sling manufacturer.  
This may include red fibers used as a wear indicator, or a fiber optic sling 
damage indicator, or some other NDT method designed into the sling. 
 


f. Structural Slings 
 


(1) Verify overall that there is no evidence of damage, gouges in 
metal, loose bolts, rivets, connections, or deformations such as galling or 
gouges in pins, eyes, and end connections. 
 
(2) Ensure that there are no bent, deformed, cracked, or excessively 
corroded support or main members. 
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(3) Without disassembly, inspect load bearing bolts for evidence of 
deterioration.  Verify that assemblies are intact and that there has been 
no shifting or relative motion of parts. 
 
(4) Inspect attachment and lifting lugs for visual deformation and 
evidence of local yielding. 
 
(5) Ensure that there are no elongated attachment or lifting holes. 
 
(6) Inspect around fasteners for local yielding and deformation. 
 
(7) Remove and inspect load bearing slip pins for deformation, 
evidence of bending, abnormal defects such as galling, scoring, brinelling, 
and diameters not within design tolerances.  Verify that there are no 
cracks by performing a surface NDT. 
 
(8) Inspect pin bores for deformation, local yielding, scoring, galling, 
brinelling, and diameters not within design tolerances.  Verify that there 
are no cracks by performing a surface NDT. 
 
(9) Inspect welds for cracks, evidence of deformation, deterioration, 
damage, or other defects by: 
 


(a) Visual inspection of all welds. 
 
(b) Ultrasonics, radiography, magnetic particle, liquid 
penetrant, or eddy current as appropriate for critical welds as 
identified on the design drawings.  Inspect a minimum of 1/2 inch 
on each side of the weld to ensure the heat affected zone is 
included.  Verify that there are no cracks. 
 


(10) Inspect all parts, particularly bare metal, for corrosion.  Corrosion-
protect all surfaces that are not to be painted, lubricated, or coated with 
strippable vinyl.  Do not paint over uninspected areas, or cracks, 
deformations, deterioration, or other damage until engineering 
assessment has been made. 
 
(11) Inspect hooks for deformations or cracks (see Section 7). 
 


g. Rejected Slings.  All slings rejected during inspection shall be marked.  An 
engineering assessment will be made to determine if the sling is repairable.  
Non-repairable slings will be destroyed as soon as possible to avoid 
unintentional use. 


 
10.4.6 Idle and Standby Slings.  Idle and standby slings shall be inspected prior to first 


use according to the requirements in paragraphs 10.4.4 and 10.4.5 unless these daily and 
periodic inspections were performed at required intervals during the idle/standby period. 
 


10.4.7 Inspection Reports.  Written, dated, and signed inspection reports shall be  
prepared after each periodic inspection.  Inadequacies shall be documented and, if determined 
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to be a hazard, corrected prior to further use.  These reports shall be filed and made readily 
available by the organizational element responsible for inspecting sling(s). 
 


10.5 Maintenance.  A maintenance program based on manufacturers’ 
recommendations, integrating proactive, reactive, preventive, and predictive maintenance shall 
be established to increase the probability the sling will function in the required manner over its 
design life cycle with a minimum of maintenance.  The program shall include procedures and a 
scheduling system for normal periodic maintenance items, adjustments, replacements, and 
repairs.  The program shall also ensure that records are kept and unsafe test and inspection 
discrepancies are documented and corrected.  Any sling found in an unsafe operating condition 
shall be tagged out and removed from service until repaired.  All repairs shall be made by 
qualified personnel in accordance with the manufacturers’ instructions.  The need to repair or 
replace slings shall be determined by a certified or otherwise qualified person based on an 
evaluation of inspection results.   
 


10.6 Personnel Certification. 
 
10.6.1 Program.  Only certified (licensed) and trained riggers are authorized to perform 


rigging tasks for lifting devices, equipment, and/or operations.  A comprehensive training, 
examination, and licensing program shall be established or made available.  For those NASA 
installations/initiatives or sponsored programs and activities that do not have a training program, 
these requirements may be provided by a third party that is proficient in the principles of rigging. 
The rigging certification program will be reviewed at least annually to assure that the contents, 
training material, testing, and examination elements are up-to-date with current methods and 
techniques; and that any “lessons-learned” are adequately addressed.  Personnel performing 
NDT shall be qualified and certified in accordance with paragraph 1.9.  Training shall be 
provided to observers and flagmen.  All participants in the lifting operation shall have clearly 
defined roles and responsibilities. 


 
10.6.2 The certification program for rigging operations shall include the following and 


may be included in the operator training for the individual lifting device training and certification . 
If the general rigging is included in the specific lifting device certification and training program, 
sufficient rigging details shall be included in the training, testing and “hands-on” examination 
portion of that lifting device training program to assure that each individual understands and 
demonstrates proficiency in the required rigging techniques and methods.  


 
The following shall be addressed in the qualification of individuals for “rigging 


certification.” 
 


a. Training 
 
(1) Classroom training in rigging safety, techniques, and methods, 
pre-use inspection, slings, and attachment devices (for initial certification 
and as needed). 


 
(2) Hands-on training (for initial certification and as needed). 
 
(3) An annual review by supervision or other designated personnel of 
each individual’s performance as a rigger or operator/rigger to assure 
adequate proficiency in performing the necessary rigging tasks in a 
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manner consistent with the principals, methods, and techniques 
associated with safe rigging practices. 


 
b. Examination 


 
(1) Physical examination (criteria to be determined by the cognizant 
medical official based upon the related requirements associated with 
performing rigging tasks). 
  
(2) Written examination. 
 
(3) Operational (practical) demonstration test (for initial certification 
only or to address new techniques or methods as required).  Each 
individual shall demonstrate the ability to adequate determine and/or 
apply load weight, center of gravity and apply special articulating devices 
essential to the safe and successful lift operation.  Riggers must 
demonstrate the ability to apply proper rigging principals, methods, and 
techniques using simulated loads of various weights, sizes, and 
configurations. 
 


c. Rigger Licensing/Certification 
 


(1) An organization element shall be designated to issue rigger 
licenses/certifications.  Provisions shall be made to suspend/revoke 
licenses or certifications for violation of safety requirements, failure to 
meet medical requirements, or acts of negligence in rigging.  A program 
element to assure current rigger certification status of persons performing 
rigging tasks shall be established and implemented.  The method of 
licensing is the responsibility of the organization element that is 
designated to issue the rigger licenses/certifications.  Generally this will 
involve the use of “License/Certification Cards” issued to each individual 
or maintaining a master list of licensed/certified riggers that is readily 
available to assurance and supervisory personnel. 
 
(2) Renewal of all rigger licenses/certifications shall require 
demonstration of proficiency or approval of supervision that proficiency is 
adequate and current.  Licenses/certifications will expire at least every 4 
years.  Renewal procedures and requirements will be established by the 
organizational element responsible for issuing rigger 
licenses/certifications and will include those requirements established in 
paragraphs 10.6.2 a. and 10.6.2 b. 
 


10.7 Operations.  Slings shall be operated according to this section, the 
manufacturers’ recommendations, and ASME B30.9.  The following practices shall be followed 
for sling operations: 


 
a. Select a sling of suitable rated capacity, use proper hitch, and attach the 
sling securely to the load.  For critical lifts, rope slings of synthetic construction 
shall not be used beyond 50 percent of their rated load.  (The minimum design 
factors for determining rated load are provided in Table 10-1.) 
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b. Avoid kinks, loops, or twists in the sling legs. 
 
c. Start lift slowly to avoid shock loading the slings. 
 
d. Do not pull a sling from under a load when the load is resting on the sling.   
Block the load up to remove the sling. 
 
e. Slings shall be shortened only by methods approved by the sling 
manufacturer or a qualified person.  
 
f. Eyes in wire rope bridles, slings, or bull wires shall not be formed by wire 
rope clips or knots. 
 
g. The following materials and techniques shall not be used in slings or 
rigging hardware to hoist personnel or loads:  natural rope, wire rope clips, the 
fold back metal pressed sleeve or clip technique. 
 
h. Keep metallic slings lubricated/painted to prevent corrosion. 
 
i. Slings shall not be loaded beyond rated load except for required testing. 
 
j. Particular attention shall be given to preventing corrosion.  Slings shall be 
stored such that they will not be damaged by moisture, heat, sunlight, or  
chemicals.  Nylon shall not be used in an acid or phenolic environment.   
Polyester, polypropylene, and aluminum shall not be used in a caustic  
environment. 
 
k. Precautions shall be taken to ensure proper sling assembly and that the  
proper configuration is maintained.  Slings shall be used according to design 
and/or manufacturers’ instructions. 
 
l. The user shall ensure that the sling is within the inspection and periodic  
recertification intervals and that all load bearing components are traceable  
to the most recent load test by examination of the tags and/or documentation. 
 
m. Sling repair shall maintain the minimum design factors based on ultimate 
material strength.  These factors are listed in Table 10-1. 
 
n. Slings shall be padded or protected from the sharp edges of their loads. 
 
o. Wire rope slings should be used in accordance with the Wire Rope Sling 
Users Manual. 
 
p.  For lifting, safety hoist rings are strongly recommended for use instead of 
eye bolts. 


 
11. MOBILE AERIAL PLATFORMS 
 


11.1 General.  This section establishes minimum standards for the design, testing, 
maintenance, inspection, personnel certification, and operation of mobile aerial platforms.  This 
section applies to those platforms covered by ANSI/SIA A92.2 (Vehicle Mounted Elevating and 
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Rotating Aerial Devices), A92.3 (Manually Propelled Elevating Aerial Platforms), A92.5 (Boom 
Supported Elevating Work Platforms), and A92.6 (Self-Propelled Elevating Work Platforms). 
 


11.2 Safety and Design Aspects.  High quality off-the-shelf OEM type equipment is 
acceptable if it is designed, maintained, and operated according to this standard. 


 
11.2.1 Design criteria/general design requirements that should be emphasized for 


mobile aerial platforms are contained in ANSI/SIA A92.2, A92.3, A92.5, and A92.6.  It is the 
responsibility of the applicable engineering, operations/maintenance, and safety organizations 
to ensure the design, testing, maintenance, inspection, and operation of this equipment 
complies with this standard, the manufacturers’ recommendations, and ANSI/SIA. 


 
11.2.2 Labeling/Tagging of Mobile Aerial Platforms. 


 
a. The rated load/applicable capacity ratings shall be clearly marked on the 
mobile aerial platform. 
 
b. A standard system of labeling shall be established and used throughout 
the installation. 
 
c. A standard lockout/tagout system shall be established and used 
throughout the installation to indicate equipment that is not  to be used due to 
inspection discrepancies, ongoing maintenance, or other reasons. 
 
d. Certification/recertification tags are required as described in  
paragraph11.3.4. 
 


11.2.3 Safety Analysis and Documentation of Mobile Aerial Platforms.   A recognized 
safety hazard analysis such as fault tree analysis, FMEA, O&SHA shall be performed on all 
mobile aerial platforms used for lifts where failure/loss of control could result in loss of or 
damage to flight hardware.  The analysis shall, as a minimum, determine potential sources of 
danger, identify failure modes, and recommend resolutions and a system of risk acceptance for 
those conditions found in the hardware-facility-environment-human relationship that could cause 
loss of life, personal injury, and loss of or damage to the mobile aerial platform, facility, or load.  
The analysis shall be done as part of the initial activation process, included in the equipment 
documentation, and updated as required to reflect any changes in operation and/or 
configuration.  


 
11.3 Testing.  Testing of mobile aerial platforms shall be performed according to this 


section, the manufacturers’ recommendations, and the applicable ANS/SIA standard.  Three 
types of tests are required for mobile aerial platforms:  proof load tests, periodic load tests, and 
operational tests.  Proof load tests and operational tests shall be performed prior to first use for 
new or extensively repaired or altered components directly in the mobile aerial platform load 
path.  Repairs or alterations to nonlifting or nonholding components do not require a load test, 
although a functional check should be performed to determine if the repairs or alterations are 
acceptable.  The periodic load and operational tests shall be performed annually.  The 
acceptable tolerance for load test accuracy is +5/-0 percent.  All load and operational tests shall 
be performed by qualified personnel according to written (specific or general) technical 
operating procedures.  An inspection of the mobile aerial platform and its components shall be 
performed after each load test and prior to the platform being released for service to ensure 







NASA-STD-8719.9 w/ Change 2 
May 9, 2002 


                                                                   94 


there is no damage.  The periodic load test requirement may be fulfilled by a concurrently 
performed proof load test. 


 
11.3.1 Proof Load Test.  Before first use, all new, extensively repaired, or altered mobile 


aerial platforms shall undergo a proof load test in accordance with the manufacturers’ 
instructions and the applicable ANSI/SIA standard.  A proof load test may also be performed 
when there is a question in design, previous testing, or to ensure system integrity.  The load 
shall be lifted slowly in an area where minimal damage will occur if the platform fails. 


 
11.3.2 Periodic Load Test.  Each mobile aerial platform shall be tested at least once 


every year with a load equal to the rated load. 
 
11.3.3 Operational Test.  Together with proof load and periodic load tests, the following 


shall be performed with a dummy rated load unless otherwise specified: 
 


a. Perform all functions in an unloaded condition, including operation of limit 
switches and tilt alarm/shutoff.  Where possible, use ground control station.  
When required to use the platform control station, operate close to ground level. 


 
b. Perform load test at maximum boom radius over the rear, if applicable.  
Hold the load for a minimum of 5 minutes and verify drift does not exceed that 
specified by the responsible engineering organization.   
 
c. The operational test for a modified mobile aerial platform can be tailored 
to test only those portions of the equipment that were modified/repaired, only if 
the rated and operational test interval has not expired. 
 


11.3.4 Test Reports and Periodic Recertification Tags.  After each test, designated 
personnel shall prepare written, dated, and signed test reports.  Inadequacies shall be 
documented and, if determined to be a hazard, corrected prior to further use.  These reports 
shall be kept on file for a minimum of two test cycles and shall be made readily available.  
Following the periodic load test, mobile aerial platforms shall be given a permanently affixed tag 
identifying the equipment and stating the next required periodic load test date or load test 
expiration date. 


 
11.4 Inspection. 
 
11.4.1 Inspections, as described below, shall be performed on all mobile aerial 


platforms.  Inspections shall be performed according to this section, the manufacturers’ 
recommendations, and the applicable ANSI/SIA standard.  Inadequacies discovered during an 
inspection shall be documented and, if determined to be a hazard, tagged out and corrected 
prior to further use.  Inspections shall be performed by qualified personnel according to 
approved technical operating procedures.  


  
11.4.2 All new, extensively repaired, or modified mobile aerial platforms shall be 


inspected to the requirements of both daily and periodic inspections prior to first use.  For 
component repair on mobile aerial platforms, only the inspections that apply to the repaired 
portion need to be performed prior to first use unless a periodic inspection interval expires 
during the downtime (see paragraph 11.4.5). 
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11.4.3 Mobile aerial platforms in regular service (used at least once a month) shall be 
inspected as required in paragraphs 11.4.4 and 11.4.5.  Idle and standby platforms shall be 
inspected according to paragraph 11.4.6. 


 
11.4.4 Daily Inspections.  These inspections shall be performed each day the mobile 


aerial platform is used and shall include the following: 
 


a. Check safety devices for malfunction. 
 
b. Check operating and control mechanisms for proper function. 
 
c. Inspect for defects such as cracked welds, damaged control cables, and 
loose cable/wire connections. 


 
d. Inspect hydraulic or pneumatic systems for observable deterioration or 
leakage and check hydraulic system for proper oil level if suspect. 
 
e. Inspect electrical equipment for signs of malfunction, signs of 
deterioration, and dust and moisture accumulation. 
 
f. Inspect chains or wire rope for wear or distortion. 
 


11.4.5 Periodic Inspections.  These inspections shall be performed at varying intervals 
depending on activity, severity of service, and environment.  The following inspections shall be 
performed at least once per year or more frequently if required by the manufacturer or the 
applicable ANSI/SIA standard.  Inspect for: 


 
a. Requirements for daily inspections described in paragraph 11.4.4. 
 
b. Deformed, cracked, or corroded members and loose bolts or rivets in the 
aerial platform structure.  Various methods of NDT such as ultrasonics, 
radiographic, magnetic particle, and liquid penetrant shall be utilized as needed. 
 
c. Worn, cracked, or distorted parts, such as pins, bearings, shafts, gears, 
couplings, rollers, and locking devices. 
 
d. Wear in chain drive sprockets and stretch in the chain. 
 
e. Hydraulic and pneumatic relief valve settings as required by the 
manufacturer. 
 
f. Hydraulic system for proper oil level. 
 
g. Hydraulic and pneumatic fittings, hoses, and tubing for evidence of 
leakage, abnormal deformation, or abrasion. 
 
h. Compressors, pumps, motors, and generators for loose fasteners, leaks, 
unusual noises or vibrations, loss of operating speed, and heating. 
 
i. Hydraulic and pneumatic valves for cracks in the valve housing, leaks, 
and sticking spools. 
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j. Hydraulic and pneumatic cylinders and holding valves for malfunction and 
visible damage. 
 
k. Hydraulic and pneumatic filters for cleanliness and the presence of 
foreign material in the system indicating other component deterioration. 
 
l. Condition and tightness of bolts and other fasteners. 
 
m. Legible and proper markings of controls, ratings, and instructions. 
 


11.4.6 Idle and Standby Mobile Aerial Platforms.  Idle and standby mobile aerial 
platforms shall be inspected prior to first use according to the requirements of paragraphs 
11.4.4 and 11.4.5 unless these daily and periodic inspections were performed at required 
intervals and recorded during the idle/standby period. 


 
11.4.7 Inspection Reports.  After each formal periodic inspection, qualified personnel 


shall prepare written, dated, and signed inspection reports, including procedure reference and 
adequacy of components.  Inadequacies shall be documented and, if determined to be a 
hazard, corrected prior to further use.  These reports shall be filed and be made readily 
available by the organizational element responsible for mobile aerial platforms. 


 
11.5 Maintenance.  A maintenance program based on manufacturers’ 


recommendations, integrating proactive, reactive, preventive and predictive maintenance shall 
be established to increase the probability the mobile aerial platform will function in the required 
manner over its design life cycle with a minimum of maintenance.  The program shall include 
procedures and a scheduling system for normal periodic maintenance items, adjustments, 
replacements, and repairs.  The program also shall ensure that records are kept and unsafe test 
and inspection discrepancies are documented and corrected.  Any mobile aerial platform found 
in an unsafe operating condition shall be removed from service until repaired.  All repairs shall 
be made by qualified personnel in accordance with the manufacturers’ instructions. 


 
11.6 Personnel Certification.  Only certified (licensed) and trained operators shall be 


authorized to operate mobile aerial platforms (except for manually propelled platforms where 
training can be provided).  A training, examination, and licensing program shall be established 
or made available.  For those NASA installations that do not have a training program, all mobile 
aerial platform operators shall be trained and certified by a recognized certification organization 
that normally performs this function.  The basic certification program will include the following: 
 


11.6.1 Training. 
 


a. Classroom training in safety, lifting equipment emergency procedures, 
general performance standards, requirements, pre-operational checks, and 
safety-related defects and symptoms (for initial certification and as needed). 
 
b. Hands-on training (for initial certification and as needed). 
 
c. An annual review of items listed in paragraphs 11.6.1a and 11.6.1.b 
above.  (This may be conducted informally by local supervisory personnel). 
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d. Training for working at heights and the proper use of fall protection 
equipment. 


 
11.6.2 Examination. 


 
a. Physical examination (criteria to be determined by the cognizant medical 
official). 


 
b. Written/oral examination. 


 
c. Operational demonstration. 


 
d. Proficiency examination for recertification. 


 
11.6.3 Licensing.  An organizational element shall be designated to issue operator 


licenses.  Provisions shall be made to revoke licenses for negligence, violations of safety 
requirements, or failure to meet medical standards.  Provisions shall be made for periodic 
checks of operators to verify they have licenses in their possession.  The licenses shall indicate 
the type of mobile aerial platform the holder is qualified to operate.  Alternately, the 
organizational element may elect to maintain a master list of licensed operators instead of 
issuing individual licenses, providing  copies of the list are readily available to assurance and 
supervisory personnel at the work site. 


 
11.6.4 Renewal.  Licenses or certifications will expire at least every 4 years.  Renewal 


shall require demonstration of proficiency or approval of supervision that proficiency is adequate 
and current.  Renewal procedures will be established by each licensing organization, but as a 
minimum, will include items in paragraphs 11.6.1 and 11.6.2. 


 
11.7 Operations.  Mobile aerial platforms shall be operated according to this section, 


the manufacturers’ recommendations, and the applicable ANSI/SIA standard.  The following 
practices shall be followed for mobile aerial platform operations: 


 
a. Determine that the proposed mobile aerial platform operation is the 
desired operation after comparing hazards, productivity, and manpower 
requirements associated with other methods of access.  
 
b. Before each use, the operator shall have read and understood the 
manufacturer’s operating instructions and safety rules, have been trained and 
licensed according to paragraph 11.6, and have read and understood all decals 
and warnings on the equipment. 
 
c. Before each use, the operator shall perform a pre-operational check to 
demonstrate operational readiness, including all limit switches and outrigger drift 
switches, if applicable, but excluding the tilt alarm/shutoff.  If controls do not 
operate properly, the operator is responsible for notifying the supervisor.  Repairs 
and adjustments shall be made before operations begin.  The operator shall 
adhere to all tags on the controls. 
 
d. Before each use, the operator shall survey the area for applicable 
hazards such as overhead obstructions and high-voltage conductors, debris, 
bumps and loose obstructions, dropoffs and holes, ditches, untamped earth fills, 
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obstructed path of travel, unstable footing, and other possible hazardous 
conditions.  The operator shall establish appropriate safety zones before initiating 
operations. 
 
e. The equipment shall not be loaded beyond its rated load (capacity) 
except for required testing. 
 
f. The operator shall ensure the equipment is within inspection and testing 
intervals by examination of the periodic recertification tags and/or documentation. 
 
g. Operator discipline shall be maintained at all times.  There shall be no 
eating, drinking, or rowdiness during mobile aerial platform operations.  
Personnel shall keep all parts of the body, tools, and equipment inside the work 
platform periphery during raising, lowering, and traveling operations. 
 
h. Fall protection is required for personnel using mobile aerial platforms that 
can tilt, as covered by ANSI/SIA A92.2 and A92.5. 
 
i. Tools and other objects shall be carried in canvas bags or by other 
methods that free both hands and do not present a snagging hazard.  Alternate 
methods of tool delivery beside mobile aerial platforms should be investigated. 
 
j. For work on or near electrical distribution and transmission lines, mobile 
aerial platforms shall be operated in accordance with paragraphs 5.7.as, 5.7.at, 
and 5.7.au of this standard and the applicable ANSI/SIA standard.   
 
k. Insulated mobile aerial platforms shall be tested and inspected in 
accordance with ANSI/SIA. 
 
l. Outdoor mobile aerial platform operations should not commence if winds 
are above 20 knots steady state (23 mph, 37 km/hr) or if gusts exceed 25 knots 
(29 mph, 46 km/hr) or as recommended by the manufacturer.  Consideration 
shall also be given to weather conditions such as lightning or snow before 
commencing operations. 
 
m. The requirements of this section apply to all uses of mobile aerial 
platforms; e.g., movement for storage/repositioning and use of the platform close 
to ground level. 


 
12. POWERED INDUSTRIAL TRUCKS    
 


12.1 General.  This section establishes minimum standards for the design, testing, 
inspection, maintenance, personnel certification, and operation of powered industrial trucks 
(forklifts).  This section applies to those platforms covered by ASME B56.1, “Safety Standard 
For Low Lift and High Lift Trucks.”   
 


12.2 Safety and Design Aspects.  High quality off-the-shelf OEM type equipment is 
acceptable for critical and noncritical lifts if it is designed, maintained, and operated according to 
this standard.   
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12.2.1 Design criteria/general design requirements that should be emphasized for 
powered industrial trucks are contained in ASME B56.1.  It is the responsibility of the applicable 
engineering, operations/maintenance, and safety organizations to ensure the design, testing, 
maintenance, inspection, and operation complies with this standard, the manufacturers’ 
recommendations, ASME B56.1, and OSHA 1910.178.   


12.2.2 Labeling/Tagging of Powered Industrial Trucks. 
 


a. The rated load/applicable capacity ratings shall be clearly marked on the 
powered industrial truck. 
 
b. A standard system of labeling shall be established and used throughout 
the installation.   
 
c. A standard lockout/tagout system shall be established and used 
throughout the installation to indicate equipment that is not  to be used due to 
inspection discrepancies, ongoing maintenance, mishaps, or other reason.   
 
d. Certification/recertification tags are required as described in paragraph 
12.3.4.   
 


12.2.3 Safety Analysis and Documentation of Powered Industrial Trucks.   A recognized 
safety hazard analysis such as fault tree analysis, FMEA, O&SHA shall be performed on all 
powered industrial trucks used for lifts where failure/loss of control could result in loss of or 
damage to flight hardware.  The analysis shall, as a minimum, determine potential sources of 
danger, identify failure modes, and recommend resolutions and a system of risk acceptance for 
those conditions found in the hardware-facility-environment-human relationship that could cause 
loss of life, personal injury, and loss of or damage to the powered industrial truck, facility, or 
load.  The analysis shall be done as part of the initial activation process, included in the 
equipment documentation, and updated as required to reflect any changes in operation and/or 
configuration.  


 
12.3 Testing.  Testing of powered industrial trucks shall be performed according to this 


section, the manufacturers’ recommendations, and the applicable OSHA and ASME standards.  
Three types of tests are required for powered industrial trucks: proof load tests, periodic load 
tests, and operational tests.  All load and operational tests shall be performed by qualified 
personnel according to written (specific or general) technical operating procedures.  An 
inspection of the powered industrial truck and its components shall be performed after each load 
test and prior to the truck being released for service to ensure there is no damage.  The 
acceptable tolerance for load test accuracy is +5/-0 percent unless otherwise specified.  The 
periodic load test requirement may be fulfilled by a concurrently performed proof load test.   


 
12.3.1 Proof Load Test.  Proof load tests and operational tests shall be performed prior 


to first use for new or extensively repaired or altered components directly in the powered 
industrial truck load path in accordance with the manufacturers’ instructions and the applicable 
ASME standard.  Repairs or alterations to non-lifting or non-holding components do not require 
a load test, although a functional check should be performed to determine if the repairs or 
alterations are acceptable.  A proof load test may also be performed when there is a question in 
design, previous testing, or to ensure system integrity.   


 







NASA-STD-8719.9 w/ Change 2 
May 9, 2002 


                                                                   100 


12.3.2 Periodic Load Test.  For powered industrial trucks used where failure/loss of 
control could result in loss of or damage to flight hardware, a periodic load and operational test 
shall be performed at least once every year with a load equal to the rated load.   


 
12.3.3 Operational Test.  Together with proof load and periodic load tests, the following 


shall be performed with a dummy rated load unless otherwise specified: 
 


a. Perform all functions in a loaded condition including tilt operation.  Ensure 
the load is secured and will not move during tilting operations.   


 
b. Hold the load for a minimum of 5 minutes and verify drift does not exceed 
that specified by the responsible engineering organization.   
 
c. The operational test for a modified powered industrial truck can be 
tailored to test only those portions of the equipment that were modified/repaired 
only if the rated and operational test interval has not expired.   


 
12.3.4 Test Reports and Periodic Recertification Tags.  After each test, designated 


personnel shall prepare written, dated, and signed test reports.  Inadequacies shall be 
documented and, if determined to be a hazard corrected prior to further use.  These reports 
shall be kept on file for a minimum of two test cycles and shall be made readily available.  
Following the periodic load test, powered industrial trucks shall be given a permanently affixed 
tag identifying the equipment and stating the next required periodic load test date or load test 
expiration date.   


 
12.4 Inspection. 
 
12.4.1 Inspections shall be performed on all powered industrial trucks.  Inspections shall 


be performed according to this section, the manufacturers’ recommendations, and ASME B56.1.  
Inadequacies discovered during an inspection shall be documented and, if determined to be a 
hazard, the truck will be tagged out and the inadequacy corrected prior to further use.  
Inspections shall be performed by qualified personnel according to approved technical operating 
procedures.   


  
12.4.2 All new, extensively repaired, or modified powered industrial trucks shall be 


inspected to the requirements of both daily and periodic inspections prior to first use.  For 
component repair on powered industrial trucks, only the inspections that apply to the repaired 
portion need to be performed prior to first use unless a periodic inspection interval expires 
during the downtime (see paragraph 12.4.5). 


 
12.4.3 Powered industrial trucks in regular service (used at least once a month) shall be 


inspected as required in paragraphs 12.4.4 and 12.4.5.  Idle and standby powered industrial 
trucks shall be inspected according to paragraph 12.4.6. 


 
12.4.4 Daily Inspections.  These inspections shall be performed by the operator prior to 


each shift the truck is used.  Inspect:   
 


a. Warning and safety devices for malfunction (to include the horn).  
 
b. Condition of tires (if pneumatic tires, check inflation pressures). 
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c. Lights. 
 
d. Hydraulic system for observable deterioration or leakage and check for 
proper oil level if suspect.   
 
e. Electrical equipment for signs of malfunction, signs of deterioration, and 
dust and moisture accumulation. 
 
f. Chains and cables for wear or distortion.   
 
g. Battery, connections, and load test.   
 
h. Control mechanisms. 
 
i. Lift and tilt systems. 
 
j. Load engaging means. 
 
k. Brakes. 
 
l. Steering mechanism. 
 
m. Fuel systems. 
 
n. Engine oil and pressure. 
 
o. Manufacturing plates, tags, or decals in legible condition. 
 


12.4.5 Periodic Inspections.  The following inspections shall be performed at least once 
per year or more frequently as required by the manufacturer, ASME B56.1, users’ experience 
gained, severity of service, environment, and criticality.  Inspect:   


 
a. The items listed in paragraph 12.4.4.  


 
b. Forks for damage, deformation, cracks, straightness of blade, fork angle, 
difference in height of fork tips, positioning lock, and legibility of fork marking.   
 
c. Frame members. 


 
d. Critical welds. 


 
e. Axle stops. 


 
f. Safe operating features or devices designed and approved for hazardous 
area operations. 


 
g. Motors. 


 
h. Electrical conductors and connections. 
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12.4.6 Idle and Standby Powered Industrial Trucks.  Idle and standby powered industrial 
trucks shall be inspected prior to first use according to the requirements of paragraphs 12.4.4 
and 12.4.5 unless these daily and periodic inspections were performed at required intervals and 
recorded during the idle/standby period. 


 
12.4.7 Inspection Reports.  After each formal periodic inspection, qualified personnel 


shall prepare written, dated, and signed inspection reports, including procedure reference and 
adequacy of components.  Inadequacies shall be documented and, if determined to be a 
hazard, corrected prior to further use.  These reports shall be filed and be made readily 
available by the organizational element responsible for powered industrial trucks.   


 
12.5 Maintenance.   A maintenance program based on manufacturers’ 


recommendations, integrating proactive, reactive, preventive, and predictive maintenance shall 
be established to increase the probability the powered industrial truck will function in the 
required manner over its design life cycle with a minimum of maintenance.  The program shall 
include procedures and a scheduling system for normal periodic maintenance items, 
adjustments, replacements, and repairs.  The program also shall ensure that records are kept 
and unsafe test and inspection discrepancies are documented and corrected.  Any powered 
industrial truck found in an unsafe operating condition shall be tagged out and removed from 
service until repaired.  All repairs shall be made by qualified personnel in accordance with the 
manufacturers’ instructions. 


 
12.5.1 Maintenance Procedures.  Before maintenance, adjustments, repairs, and 


replacements are made, the following safety precautions shall be taken:  
 
a. Move the powered industrial truck to a designated area where 
maintenance activities will not interfere with other operations and there is proper 
ventilation.   
 
b. When lifting trucks for repair, trucks shall be lifted in a safe, secure, stable 
manner.  The drive wheels will be raised free of the floor or the battery will be 
disconnected.   
 
c. Chocks or other positive truck positioning devices will be used. 
 
d. Block load engaging means, innermasts(s), or chassis before working on 
them.   
 
e. Before disconnecting any part of the engine fuel system of gasoline 
powered trucks with gravity feed fuel systems, take precaution to eliminate any 
possibility of unintentional fuel escape. 
 
f. Before disconnecting any part of the engine fuel system of LP gas 
powered trucks, close LP tank valve and run engine until fuel in system is 
depleted and engine stops.   
 
g. Disconnect the battery before working on the electrical system. 
 
h. The charger connector shall be plugged only into the battery connector 
and never into the truck connector.   
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12.5.2 Adjustments.  Based upon the manufacturers documentation and/or 
experience gained, adjustments shall be made to ensure that all powered industrial trucks 
function properly, paying particular attention to: 
 


a. Brakes. 
 
b. Control systems. 
 
c. Limit switches. 
 
d. Steering mechanisms. 
 
e. Hazardous area operation devices. 
 
f. Motors. 


 
12.5.3 Repair/Replacement. 


 
a. Modifications and additions that affect truck capacity (to include addition 
of counterweight) and safe truck operation shall not be performed without 
manufacturer approval.   
 
b. Replacement parts, including tires, shall be interchangeable with the 
original parts and of a quality at least equal to that provided in the original 
equipment.   
 
c. Replacement parts are to be installed per manufacturers procedures.   
 
d. No repairs shall be made in Class I, II, and III locations (ref. OSHA 
1910.178).   
 
e. Replacement batteries shall be of the service weight that falls within the 
minimum/maximum range specified on the truck nameplate by the truck 
manufacturer.   


 
12.6 Personnel Certification.  Only certified (licensed) and trained operators shall be 


authorized to operate powered industrial trucks.  A training, examination, and licensing program 
shall be established or made available.  For those NASA installations that do not have a training 
program, all powered industrial truck operators shall be trained and certified by a recognized 
certification organization that normally performs this function.  The basic certification program 
will include the following: 
 


12.6.1 Training. 
 


a. Classroom training in safety, lifting equipment emergency procedures, 
general performance standards, requirements, pre-operational checks, and 
safety-related defects and symptoms (for initial certification and as needed). 
 
b. Hands-on training (for initial certification and as needed). 
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c. An annual review of items listed in paragraphs 12.6.1a and 12.6.1.b 
above.  (This may be conducted informally by local supervisory personnel.) 
 


12.6.2 Examination. 
 


a. Physical examination (criteria to be determined by the cognizant medical 
official and should comply with ASME B56.1). 


 
b. Written/oral examination. 


 
c. Operational demonstration. 


 
d. Proficiency examination for recertification. 


 
12.6.3 Licensing.  An organizational element shall be designated to issue operator 


licenses/certifications.  Provisions shall be made to revoke licenses/certifications for negligence, 
violations of safety requirements, or failure to meet medical standards.  Provisions shall be 
made for periodic checks of operators to verify they have licenses in their possession.  The 
licenses shall indicate the type of powered industrial truck the holder is qualified to operate.  
Alternately, the organizational element may elect to maintain a master list of licensed operators 
instead of issuing individual licenses, providing copies of the list are readily available to 
assurance and supervisory personnel at the work site.   


 
12.6.4 Renewal.  Licenses or certifications will expire every 3 years.  Renewal shall 


require demonstration of proficiency or approval of supervision that proficiency is adequate and 
current.  Renewal procedures will be established by each licensing organization, but as a 
minimum, will include items in paragraphs 12.6.1 and 12.6.2.  Renewal or refresher training will 
be provided to operators within the three year certification period when: 


 
a. The operator has been observed operating the truck in an unsafe 
manner. 
 
b. The operator has been involved in an accident or near miss incident. 
 
c. The operator has received an evaluation that reveals that the operator is 
not operating the truck safely. 
 
d. The operator is assigned to drive a different type of truck. 
 
e. A condition in the workplace changes in a manner that could effect safe 
operation of the truck. 
 


12.7 Operations. 
 
12.7.1 Powered industrial trucks shall be operated according to this section, the 


manufacturers’ recommendations, and ASME B56.1.  The following practices shall be followed 
for powered industrial truck operations: 


 
a. General operating procedures describing powered industrial truck 
operations, emergency steps, communication requirements, and special 
requirements including checklists and inspection requirements shall be prepared, 
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approved and followed for each area powered industrial truck operations are 
performed and shall include each type of truck.  There must be a formal system 
for review, approval, and update to maintain valid operating procedures.  
 
b. Operations shall be analyzed for hazards.  The analysis shall consider the 
environment in which the operation occurs, hazards associated with lift truck 
maintenance, and, in general, a systems safety analysis of the equipment, 
facility, load, and interfaces as a whole in support of the lift truck operation.   
 
c. Before each operation or series of operations, the operator shall perform 
a pre-operational check to demonstrate operational readiness of the truck.  If 
controls do not operate properly, the operator is responsible for notifying the 
supervisor.  Repairs and adjustments shall be made before operations begin.   
 
d. Before each use, the operator shall survey the area for applicable 
hazards such as overhead obstructions, debris, bumps and loose obstructions, 
drop-offs and holes, ditches, obstructed path of travel, unstable ground, and 
other possible hazardous conditions.  The operator shall establish appropriate 
safety zones before initiating operations.   
 
e. The equipment shall not be loaded beyond its rated load (capacity) 
except for required testing. 
 
f. The operator shall ensure the equipment is within inspection and testing 
intervals by examination of the periodic recertification tags and/or documentation.  
The operator shall adhere to all tags on the controls. 
 
g. Operator discipline shall be maintained at all times.  There shall be no 
eating, drinking, or rowdiness during powered industrial truck operations.   
 
h. Operators shall keep all parts of the body inside the operator 
compartment during operations. 
 
i. Never put any part of the body into the mast structure or between the 
mast and truck. 
 
j. Do not start or operate the truck or any of its attachments from any place 
other than from the operators position.    
 
k. Trucks shall not be driven up to anyone standing in front of an object.   
 
l. Operators shall ensure other personnel are not in the swing radius prior to 
performing turning maneuvers.   
 
m. Operators shall sound the horn when approaching cross aisles, doorways 
and other locations where pedestrians may step into the path of truck travel.   
 
n. No person is allowed to stand or pass under the elevated portion of any 
truck, empty or loaded.   
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o. Unauthorized personnel shall not be permitted to ride on powered 
industrial trucks.  A safe place to ride shall be provided where riding of trucks is 
authorized.   
 
p. A powered industrial truck is attended when the operator is less than 25 
feet (7.6 m) from the truck and it is in his view.   
 
q. A powered industrial truck is unattended when the operator is more than 
25 feet (7.6 m) from the truck or the truck is not in the operator’s view.   
 
r. Before leaving the operator’s position or dismounting from the truck, while 
still attending the truck, the operator shall: 
 


(1) Bring the truck to a complete stop. 
 
(2) Place the directional controls in neutral. 
 
(3) Apply the parking brake. 
 
(4) Fully lower the load engaging means. 
 
In addition, when leaving the truck unattended:   
 
(5) Stop the engine or turn off the controls. 
 
(6) If the truck must be left on an incline, block the wheels.   


 
s. The operator shall maintain a safe distance from the edge of ramps, 
platforms and other similar working surfaces.   
 
t. When powered industrial trucks are driven on and off highway trucks or 
trailers, the brakes on the highway trucks or trailers shall be applied and wheels 
chocked or other positive mechanical means shall be used to prevent 
unintentional truck or trailer movement.  Fixed jacks should be placed under 
trailers not coupled to a tractor.   
 
u. Provision shall be made to prevent railroad cars from being moved during 
loading and unloading.  Wheel stops, hand brakes, or other recognized positive 
means shall be used to prevent movement of the railroad cars.   
 
v. Operators shall verify sufficient headroom under overhead installations, 
lights, wiring, pipes, sprinkler systems, or other.   
 
w. An overhead guard shall be used to protect against falling objects.   
 
x. A load backrest shall be used whenever necessary to minimize the 
possibility of the load or part of it from falling rearward.   
 
y. Only approved industrial trucks shall be used in areas classified as 
hazardous locations.   
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z. All accidents involving personnel, building structures, and equipment shall 
be reported to the supervisor.   
 
aa. Industrial trucks shall not be parked where they block access to fire 
aisles, stairways, or fire equipment.   
 
ab. Motorized hand trucks shall not be ridden unless they are of the 
hand/rider design.   
 
ac. Whenever a truck is used to lift personnel and there are no controls that 
are elevatable with the lifting carriage or forks:   
 


(1) Use a securely attached platform. 
 
(2) Make sure the lifting mechanism is operating smoothly and 
properly. 
 
(3) Place the mast in a vertical position and never tilt forward or 
rearward when elevated. 
 
(4) Place the truck controls in neutral and set the brake. 
 
(5) Lift and lower smoothly and with caution. 
 
(6) Watch for overhead obstructions. 
 
(7) Keep hands and feet clear of controls other than those in use. 
 
(8) Move the truck only for minor adjustments in positioning when 
personnel are on the platform and never more than creep speed. 
 
(9) The operator is to remain in the control position on the truck.  
 
(10) Restraining means such as rails or chains shall be in place and 
personnel on the platform shall wear a body harness and lanyard or 
retractable safety device. 
 
(11) Personnel on the platform shall be certified in Fall Protection. 


 
ad. While refueling, the engine shall be stopped and the operator shall not be 
on the truck.   
 
ae. Spillage of oil or fuel shall be carefully and completely absorbed or 
evaporated and fuel tank cap replaced before restarting engine.   
 
af. Open flames shall not be used to check electrolyte levels in storage 
batteries, liquid level in fuel tanks, or the condition of LPG fuel lines and 
connectors.   
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12.7.2 Traveling of Powered Industrial Trucks. 
 
a. Truck operators shall observe all traffic regulations including posted 
speed limits.   
 
b. Truck operators shall yield the right of way to pedestrians and emergency 
vehicles such as ambulances and fire trucks.   
 
c. Truck operators shall not pass another truck traveling in the same 
direction at intersections, blind spots, or other dangerous locations.   
 
d. Operators shall slow down and sound the horn, or audible warning 
device, at cross aisles and other locations where their view is obstructed.   
 
e. Railroad tracks will be crossed at an angle and trucks will not be parked 
closer than 6 feet to the nearest rail of a railroad track.   
 
f. Truck operators shall keep a clear view of the path of travel and observe 
for other traffic, personnel, and safe clearances.   
 
g. If the load being carried obstructs forward travel, the operator will travel 
with the load trailing.   
 
h. Truck operators shall ascend and descend grades slowly, with caution 
and by the following operations: 
 


(1) Loaded rider trucks shall be driven with the load upgrade when 
ascending or descending grades in excess of 5%.   
 
(2) Unloaded trucks should be operated on all grades with the load 
engaging means downgrade. 
 
(3) On all grades the loads and load engaging means shall be tilted 
back and raised only as far as necessary to clear the road surface. 
 
(4) Travel straight up and down and avoid turning on grades. 


 
i. Trucks shall be operated at a speed that will permit it to be brought to a 
stop in a safe manner.   
 
j. The truck shall be operated with the load engaging means or load low 
and where possible, tilted back.  The load should not be elevated except during 
stacking.   
 
k. Starts, stops, turns, or direction reversals shall be in a smooth manner so 
as not to shift the load or overturn the truck.   
 
l. Horseplay and stunt driving will not be allowed.   
 
m. Operators will slow down for wet and slippery surfaces.   
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n. Before driving over a dockboard or bridge plate, operators shall be sure it 
is properly secure and its rated capacity is not exceeded and shall drive across 
carefully and slowly.   
 
o. Operators shall avoid running over loose objects on the roadway surface.   
 
p. Operators shall reduce speed to a safe level when negotiating turns and 
shall reduce speed to be consistent with the environment.   
 
q. Seat belts, when provided, shall be used.   
 
r. The operator should stay with the truck if tipover occurs or if the truck falls 
off a loading dock or ramp.  The operator should hold on firmly and lean away 
from the point of impact.    


 
12.7.3 Loading Powered Industrial Trucks. 


 
a. Handle only stable and safely arranged loads.   
 
b. Handle only loads within the capacity of the truck. 
 
c. Handle loads only with the load engaging means and do not transport 
loads or miscellaneous items within the operator’s compartment or other areas of 
the truck.   
 
d. When attachments are used, extra care shall be taken in securing, 
manipulating, positioning, and transporting the load.    
 
e. Trucks equipped with attachments shall be operated as partially loaded 
trucks when not handling a load.   
 
f. Loads shall be completely engaged with the load engaging means.  Forks 
should be at least 2/3 of the load length.   
 
g. Where tilt is provided, carefully tilt the load backward to stabilize.  Caution 
should be used in tilting with high or segmented loads.   
 
h. Do not tilt forward with load engaging means elevated except to pick up 
or deposit a load over a rack or stack.   
 
i. When stacking or tiering, use only enough back tilt to stabilize the load.   
 


13. JACKS 
 


13.1 General.  This section establishes minimum standards for the design, testing, 
inspection, maintenance, personnel certification, and operation of jacks used to lift or support 
flight hardware or where failure/loss of control could result in loss of or damage to flight 
hardware. 
 


13.2 Safety and Design Aspects.  High quality off-the-shelf OEM type equipment is 
acceptable if it is designed, maintained, and operated according to this standard.   
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13.2.1 Design criteria/general design requirements for jacks are contained in ASME 


B30.1.  It is the responsibility of the applicable engineering, operations/maintenance, and safety 
organizations to ensure the design, testing, maintenance, inspection, and operation of this 
equipment complies with this standard, the manufacturers’ recommendations, and ASME B30.1. 


 
a. Control parts shall be designed to provide a means of operation and 
adjustment, which will minimize exposure of the operator to injury.   


 
b. Jack construction shall incorporate a positive stop or method to prevent 
over travel.  The over travel prevention (or stop) shall not alter the operating 
characteristics of the jack.   


 
13.2.2 Labeling/Tagging of Jacks. 


 
a. The rated load/applicable capacity ratings shall be clearly and 
permanently marked on the jack. 
 
b. Mechanical jacks with two ratings (sustaining and lifting) shall be so 
marked.   
 
c. Hydraulic pressure or lever arm length and force shall be legibly marked 
on the jack.   
 
d. Marking shall indicate the recommended hydraulic fluid to be used.   
 
e. Double acting hydraulic jacks shall be marked to indicate the need for a 
relief valve.   
 
f. A standard system of labeling shall be established and used throughout 
the installation. 
 
g. A standard lockout/tagout system shall be established and used 
throughout the installation to indicate equipment that is not  to be used due to 
inspection discrepancies, ongoing maintenance, or other reasons. 
 
h. Certification/recertification are required as described in paragraph 13.3.4. 
 


13.2.3 Safety Analysis and Documentation of Jacks.   A recognized safety hazard 
analysis such as fault tree analysis, FMEA, O&SHA shall be performed on all jacks used for lifts 
where failure/loss of control could result in loss of or damage to flight hardware.  The analysis 
shall, as a minimum, determine potential sources of danger, identify failure modes, and 
recommend resolutions and a system of risk acceptance for those conditions found in the 
hardware-facility-environment-human relationship that could cause loss of life, personal injury, 
and loss of or damage to the jack, facility, or load.  The analysis shall be done as part of the 
initial activation process, included in the equipment documentation, and updated as required to 
reflect any changes in operation and/or configuration.  


 
13.3 Testing.  Testing of jacks shall be performed according to this section, the 


manufacturers’ recommendations, and ASME B30.1.  Three types of tests are required for 
jacks:  proof load tests, periodic load tests, and operational tests.  Proof load tests and 
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operational tests shall be performed prior to first use for new or extensively repaired or altered 
components directly in the jack load path.  Repairs or alterations to nonlifting or nonholding 
components do not require a load test, although a functional check should be performed to 
determine if the repairs or alterations are acceptable.  The periodic load and operational tests 
shall be performed annually.  The acceptable tolerance for load test accuracy is +5/-0 percent 
unless otherwise specified.  All load and operational tests shall be performed by qualified 
personnel according to written (specific or general) technical operating procedures.  An 
inspection of the jack and its components shall be performed after each load test and prior to 
the jack being released for service to ensure there is no damage.  The periodic load test 
requirement may be fulfilled by a concurrently performed proof load test.   


 
13.3.1 Proof Load Test.  Before first use, all new, extensively repaired, or altered jacks 


shall undergo a proof load test at 120% of the rated load and operated to its full length of travel 
in accordance with the manufacturers’ instructions and ASME B30.1.  A proof load test may also 
be performed when there is a question in design, previous testing or to ensure system integrity.  
The load shall be lifted slowly in an area where minimal damage will occur if the jack fails.  For 
new jacks, manufacturer documentation of performed proof load tests will be acceptable as 
meeting this requirement.   


 
13.3.2 Periodic Load Test.  For jacks used where failure/loss of control could result in 


loss of or damage to flight hardware, a periodic load and operational test shall be performed at 
least once every year with a load equal to the rated load.   


 
13.3.3 Operational Test.  Together with proof load and periodic load tests, the following 


shall be performed with a dummy rated load unless otherwise specified: 
 


a. Hydraulic jacks shall be operated to full length of travel.  Hold the load for 
a minimum of 5 minutes and verify drift does not exceed that specified by the 
responsible engineering organization.   


 
b. Mechanical jacks shall be operated to full length of travel.  Hold the load 
for a minimum of 5 minutes and verify no drift.   
 
c. The operational test for a modified jack can be tailored to test only those 
portions of the equipment that were modified/repaired, only if the rated and 
operational test interval has not expired.   
 


13.3.4 Test Reports and Periodic Recertification Tags.  After each test, designated 
personnel shall prepare written, dated, and signed test reports.  Inadequacies shall be 
documented and, if determined to be a hazard, corrected prior to further use.  These reports 
shall be kept on file for a minimum of two test cycles and shall be made readily available.  
Following the periodic load test, jacks shall be given a permanently affixed tag identifying the 
equipment and stating the next required periodic load test date or load test expiration date. 


 
13.4 Inspection.   
 
13.4.1 Safety inspections shall be performed on all jacks.  Inspections shall be 


performed according to this section, the manufacturers’ recommendations, and ASME B30.1.  
Inadequacies discovered during an inspection shall be documented and, if determined to be a 
hazard, tagged out and corrected prior to further use.  Inspections shall be performed by 
qualified personnel according to approved technical operating procedures.  
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13.4.2 All new, extensively repaired, or modified jacks shall be inspected to the 


requirements of both daily and periodic inspections prior to first use.  For component repair on 
jacks, only the inspections that apply to the repaired portion need to be performed prior to first 
use unless a periodic inspection interval expires during the downtime (see paragraph 13.4.5). 


 
13.4.3 Jacks in regular service (used at least once a month) shall be inspected as 


required in paragraphs 13.4.4 and 13.4.5.  Idle and standby jacks shall be inspected according 
to paragraph 13.4.6. 


 
13.4.4 Daily Inspections.  These inspections shall be performed each day the jack is 


used.  Inspect for (without disassembly):   
 


a. Operating lever and load-bearing surfaces free of slippery material or 
fluids.   
 
b. Improper engagement or extreme wear of pawl and rack.   
 
c. Chipped, cracked, or worn rack teeth.   


 
d. Defects such as cracked welds, damaged housing.   
 
e. Damaged, bent, or worn threads.    


 
f. Hydraulic systems for observable deterioration or leakage and check 


hydraulic system for proper oil level if suspect.   
 
g. Scored or damaged plunger.   
 
h. Improper function operation.   
 
i. Free movement of swivel, heads, and caps.   
 
j. Loose bolts or rivets.   
 
k Damaged or improperly assembled accessory equipment.   
 
l. Rack wear or bending.   
 
m. Other items specified in manufacturers’ recommendations.    
 


If external conditions indicate possible internal difficulty, notify the supervisor.  Repairs and 
adjustments shall be made before operations begin   


 
13.4.5 Periodic Inspections.  Periodic inspections are the same as paragraph 13.4.4.  


Periodic inspections shall be performed at least once per year or more frequently if required by 
the manufacturer or ASME B30.1.  Periodic inspections consist of visual inspection by an 
appointed person and require dated documented records.  If external conditions indicate 
possible internal difficulty, notify the supervisor.  Repairs and adjustments shall be made before 
operations begin.   
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13.4.6 Idle and Standby Jacks.  Idle and standby jacks shall be inspected prior to first 
use according to the requirements of paragraphs 13.4.4 and 13.4.5 unless these daily and 
periodic inspections were performed at required intervals and recorded during the idle/standby 
period. 


 
13.5 Maintenance.  A maintenance program based on manufacturers’ 


recommendations, integrating proactive, reactive, preventive, and predictive maintenance shall 
be established to increase the probability the jack will function in the required manner over its 
design life cycle with a minimum of maintenance.  The program shall include procedures and a 
scheduling system for normal periodic maintenance items, adjustments, replacements, and 
repairs.  The program also shall ensure that records are kept and unsafe test and inspection 
discrepancies are documented and corrected.  Any jack found in an unsafe operating condition 
shall be removed from service, tagged out, and not used until repaired.  All repairs shall be 
made by qualified personnel in accordance with the manufacturers’ instructions.   
 
 13.5.1 Only hydraulic jack fluid which is compatible with the jack manufacturer’s 
specifications shall be used.   
 
 13.5.2 Clean and lubricate moving parts requiring lubrication, exposed screw threads, 
and check for proper delivery of lubricant per manufacturer recommendations.   
 
 13.5.3 Jacks exposed to rain, sand, or grit-laden air should be cleaned prior to use.   
 
 13.5.4 Jacks should be stored where protected from the elements, abrasive dust, and 
damage and should be stored in the vertical position.   
  
            13.5.5 Replacement parts should be purchased from the original manufacturer or 
verified as meeting the original manufacturer requirements.  A qualified person shall verify 
replacement parts meet manufacturer requirements and instructions.   
 
 13.5.6 Hydraulic jacks exposed to freezing temperatures shall be supplied with an 
adequate anti-freeze liquid.   


 
13.6 Personnel Certification.  Only qualified and designated personnel shall be 


authorized to perform inspection and/or maintenance operations on jacks.  Operators shall be 
instructed in the proper use of jacks.   


 
13.7 Operations.  Jacks shall be operated according to this section, the 


manufacturers’ recommendations, and ASME B30.1.  The following practices shall be followed 
for jack operations: 


 
a. Before the jack is used each day (shift), the operator shall have read and 
understood the manufacturer’s operating instructions and safety rules, and have 
read and understood all decals and warnings on the equipment.   
 
b. Before the jack is used each day (shift), the operator shall perform a pre-
operational check to demonstrate operational readiness, including all limit 
switches.  If controls do not operate properly, the operator is responsible for 
notifying the supervisor.  Repairs and adjustments shall be made before 
operations begin.   
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c. Before operating the jack, the operator shall survey the area for 
applicable hazards such as obstructions, debris, bumps, drop-offs and holes, 
obstructed path of travel, unstable footing, and other possible hazardous 
conditions.  The operator shall establish appropriate safety zones, if required, 
before initiating operations. 
 
d. The equipment shall not be loaded beyond its rated load (capacity) 
except for required testing.  
 
e. The operator shall ensure the equipment is within inspection and testing 
intervals by examination of the periodic load test tags and/or documentation.  
The operator shall adhere to all tags on the controls. 
 
f. Verify that there is sufficient swing area for the operating lever.   
 
g. The jack shall be firmly supported at the base under load.   
 
h. The operating lever is the recommended lever and that it is properly 
seated in its socket.   
 
i. Operators shall not straddle the operating lever of a mechanical jack.   
 
j. Operating levers shall be removed when not in use to avoid accidental 
dislodging of the jack and reduce the tripping hazard.   
 
k. Measures shall be taken to prevent personnel from working or passing 
under the load until the load is secured by cribbing, blocking, or other means.   
 
l. Precautions shall be taken to ensure all personnel are clear of the load 
before lowering.   
 
m. Personnel shall be instructed in the signals and procedures for multiple 
jack use or special jack lift operations.   
 
n. Off-center loading of jacks shall be avoided. 


 
o. Extenders shall not be used unless authorized by a qualified person.   


 
 p. If there is a possibility of slippage of the cap, a block shall be placed in 


between the cap and the load.   
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APPENDIX A 
 


NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
ALTERNATE STANDARD FOR SUSPENDED LOAD OPERATIONS 
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OSHA Alternate Standard on Suspended Loads Revalidation Letter  
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OSHA Alternate Standard on Suspended Loads Revalidation Letter 
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OSHA Alternate Standard on Suspended Loads Validation Letter 
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A.1 This standard applies to specifically identified operations controlled by the National 
Aeronautics and Space Administration (NASA) involving both civil service and contractor 
employees.  The standard is an alternate to Code of Federal Regulations 29 CFR 
1910.179(n)(3)(vi), 29 CFR 1910.180(h)(3)(vi), and 29 CFR 1910.180(h)(4)(ii).  NASA Safety is 
responsible for its implementation and enforcement. 
 
A.2 As an alternative standard developed pursuant to Section 1-201(d) of Executive Order 
12196 and 29 CFR 1960.17, it applies only to NASA employees.  The Occupational Safety and 
Health Administration (OSHA) will inspect the working conditions of NASA employees 
performing these specified operations for compliance with these alternate standard 
requirements.  Although OSHA cannot inspect private sector employees working in the same 
operation with NASA employees for compliance with the alternate standard, it will fully consider 
the equivalent safeguards specified in this standard for both NASA and contractor employees as 
the basis for a de minimis violation which is recorded, but not issued. 
 
A.3 Suspended Load Operation Definition.  An operation is considered a suspended load 
operation and subject to the requirements of this standard if it meets all three of the following 
criteria: 
 


A.3.1 The operation involves the use of a crane or hoist that supports the weight of a 
suspended load.  (This excludes operations where the load is secured in a holding fixture or on 
substantial blocks supporting the entire load even though the crane/hoist hook may still be 
attached.)  No distinction is made between a static load and a dynamic load.  Rigging, i.e., 
slings, Hydra-sets, lifting fixtures, shackles, straps, when attached to the hook, is considered 
part of the load. 


 
A.3.2 Personnel involved in the operation have any part of the body directly beneath  


the suspended load.  (This excludes operations where employees have their hands on the sides 
of a load, i.e., to guide the load.) 


 
A.3.3 In the event of a crane/hoist failure, as the load drops it could contact personnel 


working directly beneath it, with injury or death as a possible result.  (This excludes operations 
where employees have their hands only partially under a load such that a crane or hoist device 
failure would push their hands out of the way not resulting in injury.  This also excludes 
situations where the falling load would come to rest on hardware that is not suspended before 
an employee could be injured.) 


 
A.4 Requirements.  It is recognized that cranes and hoists do not generally meet the support  
requirements of a system that would allow personnel to work beneath a suspended load. 
NASA’s first hazard avoidance protocol is to design hazards out of the system or operation.  
Accordingly, it is NASA’s intent and goal that all future systems, hardware, and equipment be 
engineered, designed, installed, and operated to prevent exposing employees to working under 
loads suspended from cranes and hoists.  Due to the uniqueness of NASA activities and the 
limitations imposed when using present systems, hardware, equipment, and facilities, 
suspended load operations may be permitted only under specifically approved and controlled 
conditions.  No suspended load operation shall be performed unless all (15) of the following  
special requirements are met: 


 
A.4.1 All suspended load operations will be approved by the Center/facility NASA  


Director of Safety based upon a detailed engineering hazards analysis of the operation.  The 
hazards analysis will be prepared by the responsible safety organization and coordinated 
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through appropriate engineering and design offices.  The analysis documentation will include 
the following: 
 


a. A justification why the operation cannot be conducted without personnel  
beneath the load.  Feasible procedure/design options will be investigated to  
determine if the work can be accomplished without personnel working under a  
load suspended from a crane/hoist. 


 
b. Details of the precautions taken to protect personnel should the load 
drop.   Secondary support systems, i.e., equipment designed to assume support 
of (catch) the load preventing injury to personnel should the crane/hoist fail, shall 
be evaluated and used whenever feasible.  Secondary support systems will be  
constructed with a minimum safety factor of 2 to yield. 
 
c. The maximum number of exposed personnel allowed.  Steps shall be 
taken to limit the number of personnel working under a load suspended from a   
crane/hoist.  Only those essential personnel absolutely necessary to perform the  
operation will be allowed to work in the safety controlled area. 
 
d. The time of exposure.  Steps shall be taken to ensure that personnel do 
not remain under the load any longer than necessary to complete the work. 
 


A.4.2 Each operation will be reviewed on a case-by-case basis. 
 
A.4.3 Only those suspended load operations approved by the Center/facility NASA 


Director of Safety will be permitted, subject to this standard.  A list of approved suspended load 
operations will be maintained by NASA Safety and made available to OSHA personnel upon 
request. 


 
A.4.4 The operational procedures document (e.g., Operations and Maintenance 


Instruction, Technical Operating Procedure, Work Authorization Document) will be revised to 
specify the necessary additional requirements identified by the hazard analysis discussed in 
paragraph A.4.1.  The procedures will be available on site for inspection during the operation.  


 
A.4.5 During a suspended load operation, if a new procedure not covered by the 


original analysis is deemed necessary due to unusual or unforeseen circumstances, the NASA 
Center/facility Safety Office will be consulted and must approve and document the procedure 
before operations continue.  Safety will coordinate with Operations, Engineering, and other 
organizations as appropriate.  If the new procedure is to be performed on a regular basis, a 
detailed hazards analysis and approval as outlined in paragraph A.4.1 are required.   


 
A.4.6 The crane/hoist shall be designed, tested, inspected, maintained, and operated 


in accordance with the NASA Standard for Lifting Devices and Equipment (NASA-STD-8719.9). 
Test, inspection, and maintenance procedures will be developed and approved by qualified, 
responsible NASA engineers.  Qualified specialists will perform the procedures and resolve 
noted discrepancies.  NASA Quality Assurance will perform an independent annual inspection 
of all cranes/hoists involved in suspended load operations.  The results of the annual 
inspections will be maintained and made available to OSHA personnel upon request. 


 
A.4.7 Each crane/hoist involved in suspended load operations shall undergo a Failure 


Modes and Effects Analysis (FMEA) that shall be approved by the Center/facility NASA Director 
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of Safety.  The FMEA will determine Single Failure Points (SFP), assessing all critical 
mechanical functional components and support systems in the drive trains and critical electrical  
components. 


 
a. For those cranes/hoists identified as having no SFP whose failure would 
result in dropping the load, the total weight of the suspended load shall not  
exceed the device’s rated load.   
 
b. For those cranes/hoists identified as having a SFP whose failure would 
result in dropping the load, use of that device for suspended load operations 
must be approved by NASA Headquarters.  Complete documentation on the  
suspended load operation, including the hazards analysis outlined in paragraph 
A.4.1 and the FMEA described above, will be forwarded to NASA Headquarters 
for evaluation.  Approval will be given based upon detailed analysis of the 
potential hazards and rationale for acceptance.  Such cases will never exceed 
the device’s rated load.  OSHA shall be notified when NASA Headquarters 
approves using any crane/hoist identified as having a SFP whose failure would 
result in dropping the load. 
 


A.4.8 Before lifting the load involved in a suspended load operation, the crane/hoist  
will undergo a visual inspection (without major disassembly) of components instrumental in 
assuring that the load will not be dropped (e.g., primary and secondary brake systems, 
hydraulics, mechanical linkages, and wire rope per NASA-STD-8719.9).  Noted discrepancies 
will be resolved before the operation continues.  This pre-lift inspection will be in addition to the 
inspections required in 1910.179(j) and 180(d). 


 
A.4.9 A trained and licensed operator (certified per NASA-STD-8719.9) shall remain at  


the crane/hoist controls while personnel are under the load.   
 
A.4.10 Safety controlled areas shall be established with appropriate barriers (rope, 


cones, etc.).  All nonessential personnel shall be required to remain behind the barriers. 
 
A.4.11 Prior to the suspended load operation, a meeting with the crane/hoist  


operator(s), signal person(s), person(s) who will work under the load, and the person 
responsible for the task shall be held to plan and review the approved operational procedures 
that will be followed, including procedures for entering and leaving the safety controlled area. 


 
A.4.12 Communications (voice, radio, hard wired, or visual) between the operator(s), 


signal person(s), and the person(s) working under the load shall be maintained.  Upon 
communication loss, operations shall stop immediately, personnel shall clear the hazardous 
area, and the load shall be safed.  Operations shall not continue until communications are 
restored. 


 
A.4.13 Personnel working beneath the load shall remain in continuous sight of the 


operator(s) and/or the signal person(s).   
 
A.4.14 NASA shall conduct periodic reviews to ensure the continued safety of the 


procedures.  As a minimum, NASA will annually evaluate the implementation of this procedure 
at each Center with operations on the suspended load list.   
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A.4.15 A list of approved suspended load operations, list of cranes/hoists used for 
suspended load operations, and copies of the associated hazards analyses will be provided to 
the OSHA Office of Federal Agency Programs via NASA Headquarters for distribution to the 
appropriate regional and area OSHA offices.  (NASA Headquarters, in conjunction with OSHA, 
will develop a format for transmittal of this information.)  Quarterly updates to the documentation 
will be provided as needed.   
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APPENDIX B 
 


HAND SIGNALS 
 


Overhead Cranes 


   
HOIST. With forearm vertical, 
forefinger pointing up, move 
hand in small horizontal circle. 
 


LOWER. With arm extended 
downward, forefinger pointing 
down, move hand in small 
horizontal circle. 
 


BRIDGE TRAVEL. Arm 
extended forward, hand open 
and slightly raised, make 
pushing motion in direction of 
travel. 


   
TROLLEY TRAVEL. Palm up, 
fingers closed, thumb pointing 
in direction of motion, jerk 
hand horizontally. 


STOP. Arm extended, palm 
down, move arm back and 
forth. 
 


EMERGENCY STOP. Both 
arms extended, palms down, 
move arms back and forth. 
 


  


 


MULTIPLE TROLLEYS. Hold 
up one finger for block marked 
“1” and two fingers for block 
marked “2”. Regular signals 
follow. 
 


MOVE SLOWLY. Use one 
hand to give any motion signal 
and place other hand 
motionless in front of hand 
giving the motion signal. 
(Hoist slowly shown as 
example.) 
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Mobile Cranes 


   
HOIST. With forearm vertical, 
forefinger pointing up, move 
hand in small horizontal circle. 


LOWER. With arm extended 
downward, forefinger pointing 
down, move hand in small 
horizontal circle. 
 


USE MAIN HOIST. Tap fist on 
head then use regular signals. 


   
USE WHIP LINE. (Auxiliary  
Hoist) Tap elbow with one 
hand, then use regular 
signals. 


RAISE BOOM. Arm extended, 
fingers closed, thumb pointing 
upward. 
 


LOWER BOOM. Arm 
extended, fingers closed, 
thumb pointing downward. 


   
MOVE SLOWLY. Use one 
hand to give any motion signal 
and place other hand  
motionless in front of  
hand giving the motion signal. 
(Hoist slowly shown as 
example.) 


RAISE THE BOOM AND 
LOWER THE LOAD. With 
arm Extended, thumb pointing 
up. Flex fingers in and out as 
long as load movement is 
desired. 
 


LOWER THE BOOM AND 
RAISE THE LOAD. With arm 
extended, thumb pointing 
down, flex fingers in and out 
as long as load movement is 
desired. 


   
SWING. Arm extended, point 
with finger in direction of  
swing of boom. 
 


STOP. Arm extended, palm 
down, move arm back and 
forth horizontally. 
 


EMERGENCY STOP. Both 
arms extended, palms down, 
move arms back and forth 
horizontally. 
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Mobile Cranes (Continued) 


   
TRAVEL.  Arm extended 
forward, hand open and 
slightly raised, make pushing 
motion in direction of travel. 


DOG EVERYTHING. Clasp 
hands in front of body. 


 


TRAVEL. (Both Tracks) Use 
both fists in front of body, 
making a circular motion, 
about each other, indicating 
direction of travel; forward or 
backward. (For land cranes 
only.) 


 
  


TRAVEL. (One Track) Lock 
the track on side indicated by 
raised fist.  Travel opposite 
track in direction indicated by 
circular motion of either fist, 
rotated vertically in front of 
body. (For land cranes only.) 


EXTEND BOOM. 
(Telescoping Booms) Both 
fists in front of body with 
thumbs pointing outward. 


 


RETRACT BOOM. 
(Telescoping Booms) Both 
fists in front of body with 
thumbs pointing toward each 
other. 


 


 


  
EXTEND BOOM. (Telescoping 
Booms) One Hand Signal. One 
fist in front of chest with thumb 
tapping chest. 
 


RETRACT BOOM. 
(Telescoping Booms) One 
Hand Signal. One fist in front 
of chest, thumb pointing 
outward and heel of fist 
tapping chest. 
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APPENDIX C 
 


LIFTING PERSONNEL WITH A CRANE 
 
 


 
Department of Labor (Occupational Safety and Health Administration) letter concerning Lifting 


Personnel with Cranes 
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NASA Request for OSHA Clarification Concerning Lifting Personnel with Cranes
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APPENDIX D 
 


CRANE/HOIST REQUIREMENTS TO LOAD TEST OTHER LIFTING EQUIPMENT 
 
Overhead cranes and hoists should not exceed 50% of their rated capacity and mobile 
cranes/derricks should not exceed 75% of their rated capacity when used to load test other 
lifting equipment, unless specifically designed for and dedicated for such use.  The following 
requirements shall be followed when a crane/hoist is used to load test other lifting equipment: 
 
a. Crane/hoist hook and load line(s) shall only be loaded vertically. 
 
b. A certification of the initial proof load test or the current periodic load test shall be 
supplied with the lifting equipment prior to performing the load test. 
 
c. Items to be tested by an overhead crane shall be freely suspended from the crane hook 
with the height of the test not to exceed 6 inches above the floor/working surface. 
 
d. Items to be tested by a mobile crane shall be suspended from the crane hook and the 
height of the test shall not exceed 6 inches, or the lowest reasonable height based on 
dimension and test article configuration. 
 
e. No overhead crane shall be used to load test items attached to an immovable object. 
 
f. When a mobile crane is used to load test items attached to an immovable object, the 
boom angle shall be minimized as much as safely possible to prevent the boom from contacting 
the boom stops when load testing. 
 
g. For lattice boom mobile cranes, the boom shall be adequately restrained to prevent 
damage to the crane due to sudden unloading should the test article fail. 
 
h. A load-sensing device shall be installed in the lifting assembly. 
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1.0 PURPOSE OF CHAPTER  
 
This chapter establishes procedures and guidelines, delegates authority, and assigns 
responsibility for managing the Dryden Flight Research Center Hearing Conservation 
Program  
 
 


2.0 PROCEDURE SCOPE & APPLICABILITY  
 
Scope:  The DFRC Hearing Conservation Program implements minimum requirements 
for  


 Implementing noise reducing engineering and administrative controls  


 Identification of exposed personnel through noise monitoring and assigning 
them to the medical monitoring program (MMP)  


 Use of hearing protection devices  


 Audiometric testing  


 Training  
 
Applicability:  This Hearing Conservation Program is applicable to all personnel on site 
at Dryden Flight Research Center.  Employee participation is required for occupational 
exposures to noise at or above the action level of an 82 dBA 8-hour time weighted 
average or the equivalent noise dose of 50 percent. 
 
 


3.0 PROCEDURE OBJECTIVES, METRICS, & TREND ANALYSIS  
 


Objective: Protect personnel from being exposed to physically damaging noise 
levels such that there are no permanent threshold shifts in hearing. 


Metric: Zero permanent threshold shifts in hearing due to exposures above 
the criterion sound level at DFRC. 


 
Trend Analysis:  Investigate permanent threshold shifts in hearing to determine 
systemic causes and corrective actions necessary. 
 
 


4.0 WAIVER AUTHORTY 
 
Waiver to the Dryden Hearing Conservation Program is not allowed.  
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5.0 RESPONSIBILITIES  
 
An effective hearing conservation program requires a coordinated team effort composed 
of the following groups. 
 


5.1 Directorates and Single Letter Offices  
 


Directorates and Single Letter Offices are responsible for taking 
engineering and administrative actions to keep noise levels below the 
Action Level within their areas of responsibility, where possible.  


 
5.2 Program and Project Managers 


 
Program and Project Managers have the responsibility for ensuring that, 
where feasible, the design and development, or selection and purchase, of 
hardware, tools, support equipment, engineering controls, and associated 
procedures will minimize any noise-exposure hazard to personnel. 


 
5.3 Facility Managers and Design Engineers  


A. Select building equipment with low noise emission, where feasible, and 
provide specifications for equipment that promote the Buy-Quiet and 
Quiet-by-Design philosophy. 


B. Notify the Senior Industrial Hygienist of noisy areas or operations.  


C. Design and apply engineering controls that reduce noise to acceptable 
limits to the maximum extent feasible.  For equipment and system 
designs, noise level criteria should be established to not exceed 85 
dBA to the extent feasible. 


D. Consider acoustics in design and modification of facilities.  


E. Provide engineering drawings and operational plans to the Senior 
Industrial Hygienist for review and assessment of potential noise 
hazards.  


F. Coordinate engineering noise control measures with the Senior 
Industrial Hygienist.  


 
5.4 Contracting Officer 


 
Ensure that contract requirements include provisions for written Hearing 
Conservation Programs in accordance with Part 23 of the NASA FAR 
Supplement (NFS).  When the NFS clause at 1852.223-70, Safety and 
Health, and the NFS provision at 1852.223-73, Safety and Health Plan, 
are included in a solicitation or contract, help ensure that the contractor's 
written Health and Safety Plan addresses how the contractor intends to 
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comply with Dryden’s Hearing Conservation Program as outlined in  
this document. 


 
For procurement of potentially noise-hazardous machinery or equipment, 
the purchase requisitioner will coordinate with the contracting officer in the 
development of specifications, selection criteria, or design targets. 


 
5.5 Chief, Safety, Health, and Environmental Office 


 
The Chief, Safety, Health, and Environmental Office has safety oversight 
for the DFRC Hearing Conservation Program.  


 
5.6 Industrial Hygienist 


 
The Senior Industrial Hygienist or designated Industrial Hygienist within 
the Safety, Health, and Environmental Office will  


A. Conduct baseline surveys of each new operation, job, or procedure 
having the potential of being at or above the noise Action Level.  


B. Monitor and evaluate noise-hazard areas or operations through noise 
surveys and personal noise dosimetry.  Reevaluate work environments 
when an employee experiences a Standard Threshold Shift (STS) or 
repeat STS. 


C. Recommend appropriate means of controlling hazardous noise 
exposure.  


D. Designate noise hazard areas and notifying managers and supervisors 
of such areas.  


E. Provide noise-monitoring findings to individuals, supervisors, and site 
managers.  


F. Notify supervisors and the Health Unit of employees who should 
participate in the medical monitoring program.  These employees 
include those who experience:  


1) An Action Level of 80 dB as an 8 hour Time-Weighted-Average 
(TWA), for 30 or more days per year 


2) An equivalent TWA of 85 dB for 8-hours, for any 1 day of the year  


3) An impact or impulsive noise in excess of limits listed in Table 2.  


G. Review facility and operational plans to assess the adequacy of 
precautions planned or taken to control noise.  


H. Maintain noise survey records in accordance with 29 CFR 1910.95 (m) 
and make these records available to employees.  


I. Select hearing-protection devices (in collaboration with the Health Unit 
physician).  
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J. Notify supervisors of the need for their employees to wear proper 
hearing protection equipment. 


K. Review the adequacy of the DFRC Hearing Conservation Program 
every three years or more frequently if program requirements change.  


 
5.7 Health Unit Medical Officer  


A. Provide audiometric testing in accordance with applicable 
requirements of NPR 1800.1B, Chapter 4.  


B. Inform employee and employee’s supervisor of threshold shifts that 
require attention or action.  Inform the employee of other disorder or 
disease of the ear.  Make a recommendation for further testing or the 
referral to a hearing specialist when an employee’s hearing test 
indicates the need.  


C. Notify both employee, in writing, and the employee’s supervisor within 
21 days if further testing establishes that a permanent STS has 
occurred.  


D. Notify the Senior Industrial Hygienist when a permanent STS has 
occurred.  


E. Recommend reassignment of employees to work in low noise areas 
when necessary to prevent further significant hearing loss or the 
aggravation of other medical conditions that could be worsened in a 
high noise environment.  


F. Provide employees access to their hearing records.  


G. Provide annual Hearing Conservation Training in accordance with 29 
CFR 1910.95 (k).  


H. Ensure that the Occupational Safety and Health Administration 
reportable hearing loss cases are recorded on C-2 injury log and in 
Incident Reporting Information System (IRIS).  Assist employees in 
filing Workers’ Compensation Claims when significant hearing loss is 
detected.  


 
5.8 Supervisors 


A. Ensure that each worker enrolled in the Hearing Conservation Program 
follows the requirement of the program, i.e., receives an annual 
hearing test and uses proper hearing protection equipment when 
necessary.  


B. Report suspected noise hazards in their area of jurisdiction to the 
Dryden Senior Industrial Hygienist.  


C. Provide the Dryden Senior Industrial Hygienist and the Health Unit with 
the names of persons under their supervision that work in designated 
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hazardous noise areas and ensure that these persons receive training 
and hearing protection equipment as required. 


D. Refer persons who complain of hearing loss to the Health Unit for 
evaluation.  


E. Enforce the wearing of hearing protection devices and developing 
administrative controls to limit hazardous noise exposure where 
possible.  


F. Notify the Industrial Hygienist of any changes to the noise levels in 
his/her area of jurisdiction such as the addition or removal of noise 
generating equipment.  


G. Post hazardous noise signs at appropriate locations and place labels 
on tools and equipment that require the use of hearing protection when 
in use.  


H. Prior to exposure, see that new employees who work in a noise at or 
greater than the Action Level receive a baseline physical.  


I. Verify that employees who are in the Hearing Conservation Program 
receive a final audiogram prior to their separation from DFRC.  


 
5.9 Employees  


 
Employees in the Hearing Conservation Program must  


A. Use effective noise-exposure control procedures, including the proper 
use and maintenance of hearing-protective devices.  


B. Follow the instructions in this document including wearing and 
maintaining hearing protection equipment when required.  


C. Cooperate with supervisors, medical, and safety personnel to prevent 
hearing loss caused by workplace noise.  


D. Notify supervisor of suspected hearing loss.  


E. Notify supervisor of equipment or operations that may exceed limits for 
noise exposure.  


 
 


6.0 NOISE CONTROLS  
 
The order of precedence for controlling noise hazards is  


1) Eliminate the source,  


2) Use engineering controls to reduce noise to safe levels,  


3) Use administrative controls to minimize exposure to noise, and last when 
engineering and administrative controls fail to reduce the sound levels to an 
85 dBA TWA or below,  
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4) Use personal hearing protection.   
 
NASA has established the Buy-Quiet and Quiet-by-Design program to emphasize 
engineering control of noise at procurement for the equipment we buy, and in the design 
process for the equipment we build. 
 


6.1 Engineering Controls  
 


Where feasible, facilities and equipment will be procured, designed, 
operated, or modified to prevent employee exposure to noise at or above 
an 85 dBA TWA.  The reduction of noise levels, even if not above 85 dBA, 
is important.  When engineering controls fail to lower the noise level below 
this level, administrative actions must be taken and/or hearing protection 
equipment used. 


 
6.2 Administrative Controls 


 
Where engineering control is not sufficient to attenuate noise to less than 
85 dBA, the duration of time spent in the noise hazard area will be limited 
or access restricted so as not to exceed the criterion noise level.  Persons 
working in a hazardous noise area who have hearing loss may be moved 
to another job or location where there is less noise.  


 
6.3 Personal Hearing Protection  


A. To provide adequate personal hearing protection for real work 
environments, the manufacturer’s Noise Reduction Rating (NRR) must 
be adjusted using the following derating formula prescribed for NASA 
operations 


 
Required NRR = [(LA - 85) x 2] + 7 


 
where LA is the measured ambient sound level to which the employee 
is exposed. 


 


B. Earmuffs and/or earplugs will be provided to employees assigned to 
work in areas where they will be exposed to continuous noise in 
excess of 85 dBA regardless of the duration of exposure.  For sanitary 
purposes, earmuffs and earplugs will not be shared.  Disposable foam 
earplugs should not be reused. 


C. Hearing protectors must attenuate noise to an 85 dBA or less for an 8 
hour TWA.  A combination of earmuffs and earplugs are required 
where noise levels are 110 dBA or greater.  The adequacy of personal 
hearing protection attenuation will be reevaluated whenever employee 
noise exposures increase. 
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D. When reusable preformed earplugs are used, they will be fitted to the 
individual by a trained medical professional.  During fitting, the 
employee will be instructed in the proper method of insertion, and 
cleaning of the earplugs.  The DFRC Health Unit provides this service.  


E. Type II earmuffs will be provided for employees when analysis of noise 
environments shows that the attenuation provided by earplugs is not 
sufficient to reduce noise exposure to or below the requirements of 
Tables 1 and 2.  NASA flight line and flight project personnel may 
obtain earmuffs from the Life Support Section.  


F. Sound-suppression and noise cancellation headsets may be used in 
hazardous noise areas unless they have been damaged, altered, or 
modified in any way that affects their attenuation characteristics.  
These headsets are issued by Life Support Section on an as needed 
basis and are cleaned and sanitized before reissuance.  


 
 


7.0 NOISE EXPOSURE MONITORING  
 


7.1 Noise Exposure Limits  
 


NASA's allowable noise exposure limit is the equivalent to an 85 dBA, 8-
hour TWA exposure using a 3 dB exchange rate.  Table 1 contains noise 
exposure levels and durations that are equivalent to this limit as calculated 
by the following formula where L stands for exposure level and T for 
duration:  


 
T (min) = 480/2 (L-85)/3 


 
Exposures exceeding the equivalent exposures in Table 1 will be 
controlled, reduced, or eliminated through a hierarchical combination of 
engineering controls, administrative controls, and hearing protection 
devices.  
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TABLE 1 
Noise Exposure Limits 


 


Exposure level 
(dBA) 


Hours Minutes 


80 25 24 


81 20 10 


82 16 0 


83 12 42 


84 10 5 


85 8 0 


86 6 21 


87 5 2 


88 4 0 


89 3 10 


90 2 31 


91 2 0 


92 1 35 


93 1 16 


94 1 0 


95 0 47 


96 0 37 


97 0 30 


98 0 23 


99 0 18 


100 0 15 


 
7.2 Sound Level Measurements  


 
Sound level measurements will be conducted in noisy areas when 
information, observation, or calculation shows that an employee may be 
exposed to a hazardous noise level.  In determining TWA exposures, all 
continuous, intermittent, and impulsive noise from 80 to 140 dBA will be 
integrated into the noise measurements. 


A. A noise survey will be performed to determine representative noise 
levels, to evaluate employee complaints, or where normal conversation 
is difficult to hear when the two people are face-to-face three feet 
apart.  


B. When a noise survey shows that an employee, (without hearing 
protection) may be exposed to noise at or above the Action Level, 
noise monitoring will be conducted, including area monitoring to 
characterize general noise conditions and noise dosimetry to 
determine the noise dose of the exposed employees.  If the noise level 
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is above the Action Level, octave band analysis may be conducted to 
characterize the noise source in support of a determination of 
appropriate noise abatement techniques.  


C. For exposures above the Action Level, the results of noise dosimetry 
and monitoring will be made in writing to employees or their 
representative on request.  


D. Noise surveys will be conducted  


1) Whenever changes are made to facilities, equipment, work 
practices, procedures, or noise control measures that alter noise 
exposure, or  


2) To determine changed conditions whenever an employee 
experiences an STS.   


Noise surveys must check for the possible use of chemicals (e.g., 
certain solvents, heavy metals, carbon monoxide) or physical 
agents that can affect hearing (e.g., heat and vibration). 


E. Design or procurement of machinery or equipment with the potential to 
exceed a sound level of 85 dBA should be reviewed by the Industrial 
Hygienist.  New equipment or operations that have the potential for 
creating hazardous noise should be measured before the equipment or 
operation is put online.  


F. The locations of continuous, intermittent, and impulsive sound levels 
from 80 dBA will be measured and integrated into a noise database by 
the Safety Office Industrial Hygienist.  


G. Employees and/or their representatives will be provided the opportunity 
to observe noise monitoring activities.  


 
7.3 Medical Monitoring Program (MMP) 


A. Exposure to Continuous Noise – When an employee is occupationally 
exposed to continuous noise at or above the Action Level the 
employee will be enrolled in the MMP.  For the purpose of program 
enrollment, employee noise exposure will be determined without 
regard to any sound attenuation provided by the use of hearing 
protectors. 


B. Employees placed in the MMP will receive a physical exam prior to 
assignments of duties involving exposure to noise levels above the 
Action Level.  The examination will include a baseline audiogram, a 
medical examination to determine any preexisting disorder or disease 
of the ear, and a work history to document past noise exposure.  The 
audiogram must be preceded by at least 14 hours, during which the 
patient is not exposed to known continuous sound levels in excess or 
72 dBA or to impact/impulse noise greater than 120 dBA.  The 
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audiogram portion of the exam will be delayed for any person suffering 
with acute ear, nose, or throat infections until the disease has abated. 


C. Employees will not be reassigned a new baseline more than once in 
their employment at a NASA site.  Employees who have been 
assigned a new baseline will be re-tested within 6 months to determine 
if further threshold shifts have occurred.  Employees who continue to 
experience threshold shifts will be referred to a hearing specialist or 
qualified physician. 


D. When a physical examination cannot be obtained prior to placement in 
a job requiring the person to be in the MMP or when persons are 
already assigned to an area with noise levels at or above the Action 
Level a physical will be accomplished within 30 days. 


E. Persons suffering from acute ear disease should not be assigned to 
hazardous noise areas until the condition has abated, particularly if the 
disease precludes the wearing of hearing protection or if additional 
pathology could occur. 


F. Employees enrolled in the MMP will receive an annual audiogram. 


G. Employees enrolled in the MMP will receive an audiogram prior to 
termination or employment, transfer to another installation, or 
retirement.  An audiogram less than 6 months old will meet this 
requirement. 


 
7.4 Noise Hazard Identification 


 
Entrances to rooms or facilities that contain operations or equipment that 
generates noise levels of 85 dBA or greater will be posted with caution 
signs stating that hearing protection is required.  Decals or placards with 
similar information will be affixed to power tools and machines that 
produce continuous noise at or greater than 85 dBA at the operator’s 
position.  Signs and decals will have wording in black letters on yellow or 
orange background that conform to 29 CFR 1910.145, Specifications for 
Accident Prevention Signs and Tags Requirements.  


 
 


8.0 TRAINING  
 


Employees who are enrolled in the Hearing Conservation Program and their 
supervisors will receive annual training provided by the Health Unit on the 
hazards of noise exposure.  The training will include, as a minimum  


A. An overview of the hearing conservation and medical monitoring programs  


B. A review of the effects of noise on hearing  


C. The purpose of hearing protection  
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D. The advantages, disadvantages, and attenuation characteristics of various 
types of protectors  


E. An explanation of audiometer procedures and their purpose  


F. Encouragement to use hearing protectors whenever they are exposed to 
noise during off-duty activities.  


 
 


9.0 ACCESS TO HEARING CONSERVATION RECORDS 
 
Copies of the DFRC Hearing Conservation Program and any appropriate records 
required by this document or 29 CFR 1910.95 will be provided, on request, to 
employees, former employees or their representatives, government agencies, and 
individuals authorized to receive such documents. 
 
 


10.0 MANAGEMENT RECORDS & RECORDS RETENTION  
 
Records are preserved, maintained, and disposed of in accordance with NPR 1441.1, 
NASA Records Retention Schedules, and DCP-F-603, Records Management. 
 


10.1 Medical Records  
 


Audiograms, pathological findings, and noise exposure measurement 
records of persons in the MMP will be maintained as a permanent part of 
the individual's medical records.  If the exposure measurements were 
made of an area and are representative of more than one employee, a 
record of the measurements will be placed in each individual's medical 
record.  These records will be maintained for the duration of employment 
plus 30 years.  See 29 CFR 1910.1020.  


 
10.2 Audiometric Test Rooms  


 
Records of the measurement of the background sound pressure levels of 
audiometric test room will be maintained by the Health Unit in accordance 
with 29 CFR 1910.95 (m), Record Keeping and NPD 1440.6, NASA 
Records Management.  


 
Accurate records of noise surveys/monitoring, results of special noise 
studies, and records of special action or engineering controls installed to 
control noise exposures will be maintained by the DFRC Senior Industrial 
Hygienist for the period of employment of the affected employees plus 30 
years.  See CFR 29 1910.95 (m) and 29 CFR 1910.1020  


  



https://odie.ndc.nasa.gov/DMS/DCP-F-603.pdf
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10.3 Other records  
 


Records not containing medical, surveys and noise monitoring 
information, as noted above, will be maintained in accordance with NPD 
1440.6, NASA Records Management, and NPD 1441.1D, Record 
Retention Schedules.  


 
 


11.0 RELEVANT DOCUMENTS  
 


11.1 Authority Documents  
 


FAR Supplement Part 23 
  


NPD 8700.1 NASA Policy for Safety and Mission Success  
  


NPD 1800.2 NASA Occupational Health Program  
  


NPR 1820.1  NASA Hearing Conservation  
  


29 CFR 1910.95  Occupational Noise Exposure: This OSHA document 
sets the minimum requirements for a Hearing 
Conservation Program.   


  


29 CFR 1910.1029  Access to Exposure and Medical Records  
  


29 CFR 1904.10 Occupational Injury and Illness Recordkeeping and 
Reporting Requirements 


  


NPD 8710.2C NASA Safety and Health Program Policy 
 


11.2 Reference Documents  
 


NPR 1800.1B NASA Occupational Health Program Procedures 
  


NPR 8715.3  NASA Safety Manual w/Changes through Change 1, 
6/19/02. 


  


NPR 8715.1  NASA Safety and Health Handbook Occupational Safety 
Health Programs  


  


NPR 1441.1 NASA Records Retention Schedules  
  


NPD 1440.6  NASA Records Management  
  


ANSI S1.4  Specifications for Sound Level Meters 
  


ANSI S1.25  Specification for Personal Noise Dosimeters 
  


ANSI S3.6  Specifications for Audiometers  
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12.0 ABBREVIATIONS, ACRONYMS, & DEFINITIONS  
 


12.1 Abbreviations & Acronyms  
 


dB  Decibel  


dBA  Decibels-A-Weighted  


Hz  Hertz  


IRIS  Incident Reporting Information System  


OSHA  Occupational Safety and Health Administration  


MMP  Medical Monitoring Program  


PTS  Permanent Threshold Shift  


STS  Standard Threshold Shift  


TTS  Temporary Threshold Shift  


TWA  Time-Weighted-Average  


 
12.2 Definitions  


 
Action Level  An 8-hour time-weighted average of 82 decibels 


measured on the A-scale, slow response, or equivalently, 
a dose of 50 percent.  TWA noise measurements integrate 
all continuous, intermittent, and impulsive sound levels, 
from 80 dBA to 140 dBA.  Employee exposure at or above 
the action level triggers enrollment into a hearing 
conservation program. 


  
Administrative 
Controls  


Any procedure that limits noise exposure by restricting 
access to noise areas or by control of exposure times, 
distance, and/or work practices. 


  
Audiogram  A graph showing an individual's hearing threshold levels 


as a function of frequency. 
  
Audiologist  A trained and certified person who performs audiometric 


testing. 
  
Audiometer  The instrument used to measure a persons hearing 


response. 
  
Baseline 
Audiogram  


The earliest audiogram that is used to compare 
subsequent audiograms for changes. 


  
Buy-Quiet and 
Quiet-by-Design 


A program that promotes engineered control of noise by 
procuring and designing equipment and machines that 
have safe noise levels or the lowest noise levels 







Safety & Health Requirements Manual DCP-S-009, Revision A 
Hearing Conservation, Chapter 18 Expires November 20, 2013 
 Page 16 of 18 


 


Before use, check the Master List to verify that this is the current version. 
This document MAY contain information which falls under the purview of the U.S. Munitions List (USML), 


as defined in the International Traffic in Arms Regulations (ITAR), 22 CFR 120-130, and is export 
controlled.  Dryden distribution only.  Contact MSO regarding external distribution. 


practicable.   
  
Continuous 
Noise 


Noise sources cycles at greater than one cycle per second 
or 60 cycles per minute. 


  
Criterion Sound 
Level 


A sound level of 85 dBA TWA, which is NASA's maximum 
permissible occupational exposure level. 


  
Deafness Where pure tones of 500, 1000, 2000, and 3000 Hz must 


be at least 93 dB for the individual to hear.   
See ANSI S3.6-1996. 


  
Decibel (dB)  A unit of energy used to measure noise or sound. 
  
Decibels-A-
weighted (dBA)  


A unit of energy used to measure noise or sound by an  
A-weighted scale at slow response programmed into a 
sound level meter. 


  
De-rating The process of revising the manufacturers' NRR values 


for hearing protectors to more realistic, real-world 
performance values. 


  
Engineering 
Controls  


Any mechanical device, physical barrier, enclosure, 
feature, or other design that reduces the sound level at the 
source of noise generation or along the path of the noise 
to the individual. 


  
Hazardous 
Noise  


A noise with intensity and duration enough to cause 
permanent loss of hearing. 


  
Hertz (Hz)  Measurement of frequency in cycles per second. 
  
Impact or 
impulse Noise  


Noise peaks with intervals of greater than one second.  If 
noise peaks are less than one second, the noise is 
considered continuous. 


  
Noise  Any unwanted sound. 
  
Noise Dose  Cumulative noise measured by intensity (dBA) and time. 
  
Noise 
Dosimeter  


An instrument that measures cumulative noise over time 
to produce a noise dose. 


  
Noise Hazard 
Area  


Any area at DFRC that produces continuous noise of 85 
dBA or greater.  Noise hazard areas must be posted with 
warning signs. 
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Noise 
Reduction 
Rating (NRR) 


A noise reduction value, in decibels, averaged across the 
frequencies from 125 Hz to 8 kHz, computed from 
laboratory tests of the attenuation of hearing protectors 
measured under ideal conditions.  The NRR, per a 1979-
EPA regulation, is required to appear on all devices worn 
on the head or ear that are sold for purposes of personal 
noise reduction.  See "Derating." 


  
Otolaryngologist  A physician specializing in ear, nose, and throat disorders. 
  
Permanent 
Threshold Shift 
(PTS)  


A change in hearing that lasts after a normal period of 
recovery, (72 hours). 


  
Revised 
Baseline  


The most recent audiogram that has established a 
threshold shift.  The revised baseline will be used to 
evaluate future audiograms. 


  
Standard 
Threshold Shift 
(STS)  


A change in the hearing threshold relative to the baseline 
audiogram of an average of 10 dB or more at 2,000, 
3,000, and 4,000 Hz in either ear. 


  
Temporary 
Threshold Shift 
(TTS)  


A change in hearing that returns to baseline in 14 to 72 
hours. 


  
Time Weighted 
Average (TWA)  


The time-weighted average noise exposure for a 
conventional 8-hour workday and a 40-hour workweek. 
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Attachment 3 Past Performance Questionnaire



January 28, 2013

[bookmark: _GoBack]


PAST PERFORMANCE QUESTIONNAIRE





1. IDENTIFICATION OF EVALUATOR



Contracting Agency/Company Name:  							



Address:  										



City/State/Zip:  										



Point of Contact:  					Title:  					



Phone:  						Fax:  					







2. CONTRACTOR’S HISTORICAL DATA



A.	Contractor:	______________________________________________



B.	Contract #:	______________________________________________



C.	Contract Type:	______________________________________________



		Competitive		(   )  Yes	(   ) No

		Follow-On		(   )  Yes	(   ) No



		If Award Fee, provide overall award fee rating:  ______________





D.	Total Period of Performance:	____________________________



E.	Place of Performance:	__________________________________



F.	Contract Cost at Award:	__________________________________

	

G.	Current Contract Cost:	__________________________________



H.	Total level-of-effort:	__________________________________

	(Work-years)



I.    Contract Purpose (e.g., support service, R&D, etc.)?    				

											

											



Contract Award Date: 		 	Period of Performance: 			



Total Contract Value: 		  	Value of Contractor’s Share: 			



J.    Was the contractor a prime contractor? 	|_| Yes |_| no; or subcontractor?  |_| Yes |_| no

Competitive?				|_| Yes |_| no

Follow-on?				|_| Yes |_| no



K.    If this is/was an award fee contract, please provide award fee percentages earned for the last year.  Please provide the rating scale used to determine such percentages.



			%

			%

			%

			%

L. (a)     Is the contract currently in an overrun situation?	|_| Yes |_| no

L. (b)    Is the contract currently in an under run situation? |_| Yes |_| no



	If yes, please explain (please address any overruns in direct and indirect overhead rates and their impact on overall cost performance):

											

											

											



L. (c) Identify and explain any serious performance problems, any terminations for default, any environmental violations, and any safety violations cited.

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________



L. (d) Explain any completion delays.

________________________________________________________________________

________________________________________________________________________



M.    Please provide the program title and the nature of the effort (i.e., describes the scope of the effort, the type of tasks involved, labor skills used, and products/support delivered).

											

											

											



N.    Briefly describe issue(s) and resolution(s) with any labor/management problems.



											

											

											

















O.    Check below the functional area services provided by the Contractor.  List other services as applicable.  (Check all that apply.)





		Facilities Maintenance Repair and Operation Services

		Check



		 1.  Electrical

		



		 2.  High Voltage Electrical (Greater than 600 Volts)                

		



		 3.  Mechanical Systems 

		



		 4.  Plumbing

		



		 5.  Pipe Fitting

		



		 6.  Utilities Services

		



		 7.  Heating, Ventilating, Air Conditioning & Refrigeration (HVAC/R)

		



		 8.  Pavement Repair and Maintenance

		



		 9.  Performed Reliability Centered Maintenance (RCM)

		



		10. Operated a Computerized Maintenance Management System (CMMS)

		



		11. Operated a MAXIMO CMMS

		



		12. Operated Facility Management Control System high volume input, output and control of critical & non-critical equipment including Fire Safety systems

		



		13. Control and dispatch crews to respond to Trouble and Emergency Facilities and Utilities calls

		



		14. Expertise in Predictive Testing and Inspection (PT&I) technology, e.g. vibration analysis, thermography and tribology

		



		15. Provide Environmental Health and Safety services 

		



		16. Hazardous Material support services

		



		17. Steam Distribution systems 

		



		18. Boiler Maintenance, repair high & low pressure

		



		19. Soil Remediation or Composting Service

		



		20. Asbestos and/or Lead Abatement

		



		21. Fire Sprinkler and Deluge Systems

		



		22. Roof maintenance and repair

		



		23. Carpentry and Masonry skills

		



		24. Janitorial Services

		



		24. Landscaping Services

		







3. 





		

4. RATINGS



A. Please review this questionnaire based on the following guidance.



1. Return the completed questionnaire with five working days.  A telephone interview may be conducted to obtain your responses or for clarification purposes.



2. You are urged to read the questionnaire and supplement your own knowledge of the Contractor’s performance with the judgment of others (e.g., coordinated effort between the Contracting Officer and the Technical Point of Contact) in your program.  In addition to providing the information for the contract or order identified, we solicit your comments on other similar contract or order that your activity has with this Contractor.



3. For each item requesting a rating, respond with the rating that best describes the contractor’s performance for the referenced contract or order.  If an item is not applicable to your contract order, or if you do not know how the contractor performed/is performing on that item, please respond N/A.  The rating scale is defined as:





		Excellent (E)

		Consistent record of exceptional past performance by the Contractor and any proposed major subcontractors on work requirements of the contract; indicating exemplary performance in a timely, efficient, and economical manner; very minor (if any) problems with no adverse effect on overall performance.  



		Very Good (VG)

		Consistent record of successful past performance by the Contractor and any proposed major subcontractors on work requirements of the contract; demonstrating very effective performance that would be fully responsive to contract requirements with contract requirements accomplished in a timely, efficient, and economical manner for the most part with only minor problems with little identifiable effect on overall performance.   



		Good (G)

		Successful past performance by the Contractor and any proposed major subcontractors on work requirements of the contract; and it demonstrates effective performance; fully responsive to contract requirements; reportable problems, but with little identifiable effect on overall performance.



		Neutral (N)

		Neutral score.  Assigned to Contractor without a record of relevant past performance or for whom information on past performance is not available



		Satisfactory (S)

		Successful past performance by the Contractor and any proposed major subcontractors on work requirements of the contract; demonstrates meets or slightly exceeds minimum acceptable standards; adequate results; reportable problems with identifiable, but not substantial, effects on overall performance.



		Poor (P)

		The Contractor’s recent and relevant past performance demonstrates performance that does not meet minimum acceptable standards in one or more areas; remedial action required in one or more areas; problems in one or more areas, which adversely affect overall performance.  











4.    QUESTIONS



		A.  Procurement Performance



		1. Has this contract or tasks been partially or completely terminated or subject to litigation?

	(  )  Yes	(  )   Default		(  ) Convenience

	(  )  No

	If yes, explain (i.e. inability to meet cost, performance, or delivery schedules):



2. Explain and indicate status of any pending terminations.



3. Changes in contract dollar value throughout the life of the contract are/were attributable to:

	__  Government issued change orders	           __  Claims submitted by Contractor

	__  Other Government actions		           __  Other Contractor action

	__  Not Applicable 

       Please explain:	



4. Approximately how many people are/were employed under this contract?

5. What has been the key personnel turnover rate for the contract??  If Problematic, High or Medium is checked please explain under comments.

 

|_| Problematic (specific negative effect in meeting contract requirements)

|_| High

|_| Medium

|_| Low



Comments:

											

											

											



6. Has there been a Contract Purchasing System Review (CPSR) conducted?

 If yes, when and what were the findings?

7. Rate the Contractor's record in adhering to or the ability to meet their goals for Small Business, Small Disadvantaged Business, and Women-owned Small Business subcontracting.

__  Excellent	__  Very Good      __  Good	__  Neutral      __  Satisfactory	   __  Poor  







		



		Excellent

		Very Good

		Good

		Neutral

		Satisfactory

		Poor



		B.  Technical Performance

		

		

		

		

		

		



		1. Overall skill level and technical competence of Contractor personnel.

		

		

		

		

		

		



		2. Ability to identify and solve problems expeditiously.

		

		

		

		

		

		



		3. Flexibility and effectiveness in dealing with changes to technical requirements.

		

		

		

		

		

		



		4. Ability to maintain materials/spares and current database inventory documentation.

		

		

		

		

		

		



		5. Timely submission of required reports and documentation.

		

		

		

		

		

		



		6. Timely response to requests for support.

		

		

		

		

		

		



		7. Timeliness in completion of, task orders, milestones, delivery schedules, administrative requirements (e.g., efforts that contribute to or affect the schedule variance).  

		

		

		

		

		

		



		Please provide additional remarks to further explain any rating, especially Exceptional and Unsatisfactory comments:

		

		

		

		

		

		



		C. Cost Management

		

		

		

		

		

		



		1. Ability to accurately estimate and control contract cost (If the contract experienced an overrun or under run, please provide additional detail on comment page).

		

		

		

		

		

		



		2. Ability to perform within cost estimates.

		

		

		

		

		

		



		3. Diligence in searching for and applying cost efficient practices.

		

		

		

		

		

		



		4. Record in providing accurate and timely financial documentation.

		

		

		

		

		

		



		Please provide additional remarks to further explain any rating, especially Exceptional and Unsatisfactory comments:

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		Excellent

		Very Good

		Good

		Neutral

		Satisfactory

		Poor



		D.  Contract Management

		

		

		

		

		

		



		1. Ability to react quickly and adjust staffing levels and make-up to meet changing requirements.

		

		

		

		

		

		



		2. Ability to change in integration and coordination of all activity needed to execute the contract.

		

		

		

		

		

		



		3. Management of multiple and diverse projects/tasks from planning through execution phases.

		

		

		

		

		

		



		4. Ability to solve contract performance problems without extensive guidance from government/industry counterparts.

		

		

		

		

		

		



		5. Ability to support the development and application of new technology.    

		

		

		

		

		

		



		6. Ability to generate, define and negotiate task orders.

		

		

		

		

		

		



		7. Ability to accurately estimate and manage resources required to perform the assigned tasks in accordance with requirements.

		

		

		

		

		

		



		8. Ability to provide effective customer service.

		

		

		

		

		

		



		9. Ability to effectively interface with and respond to Gov’t/corporate staff.

		

		

		

		

		

		



		10. Ability to manage and provide adequate staffing levels.

		

		

		

		

		

		



		11. Ability to recruit, manage, and maintain a workforce with a mix of various skills.

		

		

		

		

		

		



		12. Key technical personnel’s availability to the program.

		

		

		

		

		

		



		13. Ability to coordinate, integrate, and provide for effective subcontractor management.

		

		

		

		

		

		



		Please provide additional remarks to further explain any rating, especially Exceptional and Unsatisfactory comments:



		

		

		

		

		

		







		

		Excellent

		Very Good

		Good

		Neutral

		Satisfactory

		Poor



		E.  Safety Performance:

		

		

		

		

		

		



		1. Overall Industrial Safety Record.

		

		

		

		

		

		



		2. Probabilistic risk assessments development.

		

		

		

		

		

		



		3. Failure Modes and Effects Analysis and Critical Items List development.

		

		

		

		

		

		



		4. Hazard Report development.

		

		

		

		

		

		



		5. Compliance with safety, health, and environmental procedures.

		

		

		

		

		

		



		  6.    Any accidents and/or safety or environmental violations? 	(  ) Yes	(  ) No

If yes, explain and indicate status (attach additional sheets, as needed).   



		

		

		

		

		

		



		Please provide additional remarks to further explain any rating, especially Exceptional and Unsatisfactory comments:

		

		

		

		

		

		



		F.  Corporate Management Responsiveness 

		

		

		

		

		

		



		1. Responsiveness of corporate management to contract problems.

		

		

		

		

		

		



		2. Extent of corporate management involvement in the operation of the contract.

		

		

		

		

		

		



		3. Qualifications and effectiveness of on-site contract management.

		

		

		

		

		

		



		4. Increases in direct and indirect rates from original proposal, and their impact on overall cost performance.

		

		

		

		

		

		



		Please provide additional remarks to further explain any rating, especially Exceptional and Unsatisfactory comments:

		

		

		

		

		

		







		G.  Overall Evaluation (attach additional sheets, as needed)



		1. Briefly describe any significant problems and their resolutions.



		2. In your opinion, what, if any, would you consider the Contractor’s strong points?



		3. In your opinion, what, if any, would you consider the Contractor’s weak points?



		4. If you know any further information that was not covered by this questionnaire, but you feel is important, please provide this information.



		5. Would you use this Contractor again?  

	Please explain.



		6. How would you rate the Contractor’s overall ability to execute the requirements of this contract?

__  Excellent	__  Very Good      __  Good	__  Neutral      __  Satisfactory	   __  Poor  



		7. Overall Assessment

__  Excellent	__  Very Good      __  Good	__  Neutral      __  Satisfactory	   __  Poor  
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SAFETY STANDARD FOR FIRE PROTECTION 
 


1. SCOPE 


1.1  Purpose 


This standard establishes requirements and responsibilities related to NASA's Fire Protection 
Program.  It contains requirements for fire prevention, detection, control, and suppression 
through engineering, inspection, training, and firefighting. 


1.2  Applicability 


1.2.1 Compliance with this standard is mandatory for all NASA owned/leased and/or occupied 
facilities, both new and existing.  The individual NASA Centers are responsible for 
implementation and enforcement.  This document establishes minimum fire and life safety 
requirements.  NASA Centers should apply risk management to processes in order to assess their 
individual programs and adopt additional requirements as needed.  The contracting officer and 
the responsible NASA Center program fire safety office shall evaluate the need for compliance 
with this standard at NASA Centers by contractors performing NASA work and establish 
compliance as a contractual requirement where deemed necessary (Requirement). 


1.2.2 This NASA-STD is applicable to all NASA Centers, facilities, and contractor sites. 


1.2.3 This NASA-STD has been designed to be cited in contract, program, and other Agency 
documents as a technical requirement or as a reference for guidance. 


1.2.4 Any decision to waive or vary from the requirements in this NASA-STD requires the 
concurrence of the Chief, Safety and Mission Assurance, Office of Safety and Mission 
Assurance (Chief/OSMA). 


1.2.5 Within this NASA-STD, the word “shall” indicates a mandatory requirement, the word 
“should” indicates that a statement is strongly recommended for implementation but not 
required, and the word “may” indicates an optional implementation. 


1.3  General Guidance 


1.3.1 This document is not a substitute for Occupational Safety and Health Administration 
(OSHA) requirements.  OSHA requirements apply to all NASA operations.  This document 
meets or exceeds Federal OSHA requirements.  Some States have their own OSHA programs 
that must comply with Federal OSHA.  It is NASA's policy that where requirements are 
conflicting, the most stringent applies.  All NASA Centers are responsible for keeping up to date 
with the current Federal and State OSHA requirements that apply to their operations. 


1.3.2 Deviations/waivers from the requirements of this document shall be approved as outlined 
in NPR 8715.3, “NASA General Safety Program Requirements” (Requirement). 


1.3.3 Deviations/waivers shall include any alternate or special fire protection criteria or 
procedures that will be imposed (Requirement). 
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1.3.4 By agreement with the Director, Facilities Engineering Division, this standard establishes 
fire protection requirements for NASA facilities. 
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2. APPLICABLE AND REFERENCE DOCUMENTS 


2.1  Applicable Documents 


The documents listed in this section contain provisions that constitute requirements of this 
NASA-STD as cited in the text of Section 4.  The latest issuance of cited documents is to be used 
unless otherwise approved by the assigned Technical Authority.  The applicable documents are 
accessible via the NASA Online Directives Information System at http://nodis3.gsfc.nasa.gov/, 
or directly from the Standards Developing Organizations (SDO) or other document distributors. 


2.1.1 GOVERNMENT DOCUMENTS: 


Code of Federal Regulations: 


24 CFR 3280 Manufactured Home Construction and Safety Standards 


29 CFR 1910 Occupational Safety and Health 


29 CFR 1910.22 General Requirements 


29 CFR 1910.38 Employee Emergency Plans and Fire Prevention Plans 


29 CFR 1910.94 Ventilation 


29 CFR 1910.106 Flammable and Combustible Liquids 


29 CFR 1910.107 Spray Finishing Using Flammable and Combustible Materials 


29 CFR 1910.119 Process Safety Management of Highly Hazardous Chemicals 


29 CFR 1910.120 Hazardous Waste Operations and Emergency Response 


29 CFR 1910.146 Permit Required Confined Spaces 


29 CFR 1910.156 Fire Brigades 


29 CFR 1910.158 Standpipe and Hose Systems 


29 CFR 1910.159 Automatic Sprinkler Systems 


29 CFR 1910.161 Fixed Extinguishing Systems/Dry Chemical 


29 CFR 1910.162 Fixed Extinguishing Systems/Gaseous Agent 


29 CFR 1910.163 Fixed Extinguishing Systems/Water Spray and Foam 


29 CFR 1919.164 Fire Detection Systems 


29 CFR 1910.165 Employee Alarm Systems 


29 CFR 1910.251 Welding, Cutting, and Brazing, Definitions 


29 CFR 1910.252 Welding, Cutting, and Brazing, General Requirements 


29 CFR 1910.263 Oxygen-Fuel Gas Welding and Cutting 
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29 CFR 1910.254 Arc Welding and Cutting 


29 CFR 1910.1450 Occupational Exposure to Hazardous Chemicals in Laboratories 


29 CFR 1960 Basic Program Elements for Federal Employee Occupational Safety and 
Health Programs and Related Matters 


29 CFR 1960.12 Construction Work 


41 CFR 101 Uniform Federal Accessibility Standards 


 


NASA Documents: 


NPR 8715.1 NASA Occupational Safety and Health Programs 


NPR 8715.2 NASA Emergency Preparedness Plan Procedural Requirements 


NPR 8715.3 NASA General Safety Program Requirements 


NPR 8820.2 Facility Project Requirements. 


NSS 1740.12 NASA Safety Standard for Explosives, Propellants, and Pyrotechnics 
(as of Oct 2008, in final review to become NASA-STD 8719.12) 


 


Other Federal Documents: 


DOD 6055.9 Department of Defense; Ammunition and Explosives Safety Standard 


 


2.1.2 NATIONAL STANDARDS: 


ACI 318 Building Code Requirements for Reinforced Concrete 


 


American National Standards Institute (ANSI) 


ANSI A17.1 Safety Code for Elevators and Escalators 


ANSI A17.3 Safety Code for Existing Elevators and Escalators 


ANSI A117.1 Accessible and Usable Buildings and Facilities 


ANSI A119.1 Mobile Homes 


ANSI RP7 Practices for Industrial Lighting 


 


National Fire Protection Association (NFPA) 


NFPA 1 Fire Prevention Code 
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NFPA 10 Standard for Portable Fire Extinguishers 


NFPA 11 Low-, Medium-, and High-Expansion Foam 


NFPA 12 Standard on Carbon Dioxide Extinguishing Systems 


NFPA 12A Standard on Halon 1301 Fire Extinguishing Systems 


NFPA 13 Installation of Sprinkler Systems 


NFPA 13D Standard for the Installation of Sprinkler Systems in One- And Two- 
Family Dwellings and Manufactured Homes 


NFPA 13R Standard for Installation of Sprinkler Systems in Residential 
Occupancies up to and Including Four Stories in Height 


NFPA 14 Standard for the Installation of Standpipe, Private Hydrants and Hose 
Systems 


NFPA 15 Standard for Water Spray Fixed Systems for Fire Protection 


NFPA 16 Standard for the Installation of Foam-Water Sprinkler and Foam-Water 
Spray Systems 


NFPA 17 Standard for Dry Chemical Extinguishing Systems 


NFPA 17A Standard for Wet Chemical Extinguishing Systems 


NFPA 20 Standard for the Installation of Stationary Fire Pumps for Fire 
Protection 


NFPA 22 Standard for Water Tanks for Private Fire Protection 


NFPA 24 Installation of Private Fire Service Mains and Their Appurtenances 


NFPA 25 Inspection Testing and Maintenance of Water-Based Fire Protection 
Systems 


NFPA 30 Flammable & Combustible Liquids Code 


NFPA 31 Standard for the Installation of Oil-Burning Equipment 


NFPA 33 Standard for Spray Application Using Flammable or Combustible 
Materials 


NFPA 37 Standard for the Installation and Use of Stationary Combustion Engines 
and Gas Turbines 


NFPA 45 Standard on Fire Protection for Laboratories Using Chemicals 


NFPA 51B Standard for Fire Prevention During Welding, Cutting and Other 
Hotwork 


NFPA 54 National Fuel Gas Code 


NFPA 58 Liquefied Petroleum Gas Code 
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NFPA 59A Standard for the Production, Storage, and Handling of Liquefied 
Natural Gas (LNG) 


NFPA 68 Guide for Venting of Deflagrations 


NFPA 70 National Electrical Code 


NFPA 72 National Fire Alarm Code 


NFPA 75 Standard for the Protection of Electronic Computer/Data Processing 
Equipment 


NFPA 77 Recommended Practice on Static Electricity 


NFPA 80 Standard for Fire Doors, Fire Windows 


NFPA 80A Recommended Practice for Protection of Buildings from Exterior Fire 
Exposures 


NFPA 86 Standard for Ovens and Furnaces 


NFPA 88B Standard for Repair Garages 


NFPA 90A Standard for the Installation of Air Conditioning and Ventilating 
Systems 


NFPA 91 Standard for Exhaust Systems for Air Conveying of Vapors, Gases, 
Mists, and Noncombustible Particulate Solids 


NFPA 92A Recommended Practice for Smoke-Control Systems 


NFPA 92B Guide for Smoke Management Systems in Malls, Atria, and Large 
Areas 


NFPA 96 Standard for Ventilation Control and Fire Protection of Commercial 
Cooking Operations 


NFPA 101 Life Safety Code 


NFPA 101A Guide on Alternative Approaches to Life Safety 


NFPA 170 Fire Safety and Emergency Symbols 


NFPA 204 Guide for Smoke and Heat Venting 


NFPA 211 Standard for Chimneys, Fireplaces, Vents, and Solid Fuel-Burning, 
Appliances 


NFPA 214 Standard on Water-Cooling Towers 


NFPA 221 High-Challenge Fire Walls, Fire Walls, and Fire Barrier Walls 


NFPA 241 Standard for Safeguarding Construction, Alteration, and Demolition 
Operations 
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NFPA 251 Standard Methods of Tests of Fire Endurance of Building Construction 
and Materials 


NFPA 253 Standard Method of Test for Critical Radiant Flux for Floor Covering 
Systems Using a Radiant Heat Energy Source 


NFPA 255 Standard Method of Test of Surface Burning Characteristics of Building 
Materials 


NFPA 256 Standard Methods of Fire Tests of Roof Coverings 


NFPA 291 Fire Flow Testing and Marking of Hydrants 


NFPA 307 Marine Terminals, Piers, and Wharves 


NFPA 402 Guide for Aircraft Rescue and Fire Fighting Operations 


NFPA 403 Standard for Aircraft Rescue and Fire Fighting Services at Airports 


NFPA 405 Recurring Proficiency of Airport Fire Fighters 


NFPA 409 Standard on Aircraft Hangers 


NFPA 410 Aircraft Maintenance 


NFPA 412 Standard for Evaluating Aircraft Rescue and Fire Fighting Foam 
Equipment 


NFPA 414 Standard for Aircraft Rescue and Fire Fighting Vehicles 


NFPA 418 Heliports 


NFPA 424 Airport/Community Emergency Planning 


NFPA 450 Emergency Medical Services and Systems 


NFPA 471 Recommended Practice for Responding to Hazardous Materials 
Incidents 


NFPA 472 Standard for Professional Competence of Responders to Hazardous 
Materials Incidents 


NFPA 473 Standard for Competencies for EMS Personnel Responding to 
Hazardous Materials Incidents 


NFPA 550 Guide to the Fire Safety Concepts Tree 


NFPA 551 Evaluation of Fire Risk Assessments 


NFPA 600 Standard on Industrial Fire Brigades 


NFPA 701 Standard Methods of Fire Tests for Flame Propagation of Textiles and 
Films 


NFPA 704 Identification of the Hazards of Materials 
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NFPA 750 Water Mist Fire Protection Systems 


NFPA 780 Installation of Lightning Protection Systems 


NFPA 801 Facilities Handling Radioactive Materials 


NFPA 820 Fire Protection in Wastewater Treatment and Collection Facilities 


NFPA 850 Electric Generating Plants 


NFPA 853 Stationary Fuel Cell Power Systems 


NFPA 901 Standard Classifications for Incident Reporting and Fire Protection Data 


NFPA 902 Fire Reporting Field Incident Guide 


NFPA 903 Fire Reporting Property Survey Guide 


NFPA 906 Guide for Fire Incident Field Notes 


NFPA 914 Fire Protection in Historic Structures 


NFPA 921 Guide for Fire and Explosion Investigations 


NFPA 1001 Standard for Fire Fighter Professional Qualifications 


NFPA 1002 Standard on Fire Apparatus Driver/Operator Professional Qualifications 


NFPA 1003 Standard for Airport Fire Fighter Professional Qualifications 


NFPA 1006 Rescue Technician Professional Qualifications 


NFPA 1021 Standard for Fire Officer Professional Qualifications 


NFPA 1031 Standard for Professional Qualifications for Fire Inspector and Plan 
Examiner 


NFPA 1033 Standard for Professional Qualifications for Fire Investigator 


NFPA 1035 Standard for Professional Qualifications for Public Fire and Life Safety 
Educator 


NFPA 1041 Standard for Fire Service Instructor Professional Qualifications 


NFPA 1051 Wildland Fire Fighter Professional Qualifications 


NFPA 1061 Public Safety Telecommunicator Qualifications 


NFPA 1071 Emergency Vehicle Technicians 


NFPA 1081 Industrial Fire Brigade Member Professional Qualifications 


NFPA 1123 Code for Fireworks Display 


NFPA 1124 Code for the Manufacture, Transportation, and Storage of Fireworks 
and Pyrotechnic Articles 
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NFPA 1142 Water Supplies for Suburban and Rural Fire Fighting 


NFPA 1143 Wildland Fire Management 


NFPA 1144 Protection of Life and Property from Wildfire 


NFPA 1145 Class A Foams 


NFPA 1150 Foam Chemicals for Fires in Class A Fuels 


NFPA 1201 Standard for Developing Fire Protection Services for the Public 


NFPA 1221 Standard for the Installation, Maintenance, and Use of Public Fire 
Service Communication Systems 


NFPA 1250 Emergency Service Organization Risk Management 


NFPA 1401 Recommended Practice for Fire Service Training Reports and Records 


NFPA 1402 Building Fire Service Training Centers 


NFPA 1403 Standard on Live Fire Training Evolutions 


NFPA 1404 Standard for a Fire Department Self-Contained Breathing Apparatus 
Program 


NFPA 1405 Guide for Land-Based Fire Fighters Who Respond to Marine Vessel 
Fires 


NFPA 1410 Standard on Training for Initial Emergency Scene Operations 


NFPA 1451 Fire Service Vehicle Operations Training Program 


NFPA 1452 Training Fire Department Personnel to Conduct Dwelling Fire Safety 
Surveys 


NFPA 1500 Standard on Fire Department Occupational Safety and Health Program 


NFPA 1521 Standard for Fire Department Safety Officer 


NFPA 1561 Standard on Fire Department Incident Management System 


NFPA 1581 Standard on Fire Department Infection Control Program 


NFPA 1582 Standard on Medical Programs for Fire Departments 


NFPA 1583 Health-Related Fitness for Firefighters 


NFPA 1584 Rehabilitation of Members Operating at Incident Scene Operations and 
Training Exercises 


NFPA 1600 Disaster/Emergency Management 


NFPA 1620 Pre-Incident Planning 


NFPA 1670 Operations and Training for Technical Rescue Incidents 
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NFPA 1851 Structural Fire Fighting Protective Ensembles 


NFPA 1852 Open-Circuit Self-Contained Breathing Apparatus (SCBA) 


NFPA 1901 Standard for Automotive Fire Apparatus 


NFPA 1906 Wildland Fire Apparatus 


NFPA 1911 Standard for Service Tests of Fire Pump Systems on Fire Apparatus 


NFPA 1912 Fire Apparatus Refurbishing 


NFPA 1914 Standard for Testing Fire Department Aerial Devices 


NFPA 1915 Fire Department Preventive Maintenance 


NFPA 1931 Standard on Design of and Design Verification Tests for Fire 
Department Ground Ladders 


NFPA 1932 Standard on Use, Maintenance and Service Testing of Fire Department 
Ground Ladders 


NFPA 1936 Powered Rescue Tools 


NFPA 1951 Protective Ensemble for USAR Operations 


NFPA 1961 Standard for Fire Hose 


NFPA 1962 Standard for the Care, Use and Service Testing of Fire Hose, Including 
Couplings and Nozzles 


NFPA 1963 Standard for Fire Hose Connections 


NFPA 1964 Standard for Spray Nozzles (Shutoff and Tip) 


NFPA 1965 Fire Hose Appliances 


NFPA 1971 Standard on Protective Ensemble for Structural Fire Fighting and 
Proximity Fire Fighting 


NFPA 1977 Protective Clothing and Equipment for Wildland Fire Fighting 


NFPA 1981 Standard on Open-Circuit Self-Contained Breathing Apparatus for Fire 
and Emergency Services 


NFPA 1982 Standard on Personal Alert Safety Systems (PASS) 


NFPA 1983 Standard on Fire Service Life Safety Rope and Equipment for 
Emergency Services 


NFPA 1989 Breathing Air Quality for Fire and Emergency Services Respiratory 
Protection 


NFPA 1991 Standard on Vapor-Protective Ensembles for Hazardous Materials 
Emergencies 
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NFPA 1992 Standard on Liquid Splash-Protective Clothing for Hazardous Materials 
Emergencies 


NFPA 1994 Protective Ensembles for Chemical/Biological Terrorism Incidents 


NFPA 1999 Standard on Protective Clothing for Emergency Medical Operations 


NFPA 2001 Clean Agent Fire Extinguishing Systems 


NFPA 2010 Fixed Aerosol Fire-Extinguishing Systems 


 


National Institute of Standards & Technology 


NIST Technical  
Note 708 Smoke Density Chamber 


 


National Consensus Standards 


 Industrial Ventilation: A Manual of Recommended Practice; 25th 
Edition, American Conference of Governmental Industrial Hygienists 
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3. DEFINITIONS AND ACRONYMS 


3.1  Definitions 


Adequate:  When referring to fire protection or life safety, the safeguards necessary to provide 
facilities and their occupants with protection against all known or recognized hazards. 


Authority Having Jurisdiction (AHJ):  Refers to the individual(s) at the NASA Centers and 
Headquarters responsible for implementing the fire safety provisions of NPR 8715.3, "NASA 
General Safety Program Requirements," and with the authority for "approving/concurring in" 
associated installations, procedures, and equipment. 


Classification of Hazard Contents:  Hazard contents of any building or structure are classified as 
low, ordinary, or high. 
• Low Hazard Contents:  Such low combustibility that no self-propagating fire therein can 


occur. 
• Ordinary Hazard Contents:  Likely to burn with moderate rapidity or to give off a large 


volume of smoke. 
• High Hazard Contents:  Likely to burn with extreme rapidity or from which explosions are 


likely. 


Classification Of Occupancies For Fire Suppression:  Occupancy classifications for this 
standard relate to sprinkler installations and their water supplies only.  They are not intended to 
be a general classification of occupancy hazards.  For purposes of determining required fire 
protection systems, occupancies will be protected according to their degree of hazard.  Principal 
classifications, with typical examples, are listed under each category.  (Note: The classification 
of unlisted occupancies will be based on an analysis of the hazards and a comparison with the 
definition and examples of listed occupancies). 
• Light Hazard Occupancies:  Occupancies or portions of other occupancies where the quantity 


and combustibility of contents are low and fires with relatively low rates of heat release are 
expected.  The facilities of NASA typically exceed this classification. 


• Ordinary Hazard Occupancies (Group 1):  Occupancies or portions of other occupancies 
where combustibility of contents is low, quantity of combustibles is moderate, stock piles of 
combustibles do not exceed a height of 8 feet (2.44 meters), and fires with moderate rates of 
heat release are expected.  Modest, scattered amounts of flammable liquids in closed 
containers are allowed in quantities up to 20 gallons (75.7 liters).  The following are 
examples of Ordinary Hazard Occupancies (Group 1). 
• Auditoriums 
• Automobile parking garages 
• Cafeteria food preparation areas 
• Cafeteria seating areas 
• Classrooms 
• Clinics 
• Computer rooms 
• Drafting rooms and map making rooms 
• Electronic laboratories not normally using flammable liquids 
• File Rooms (files in metal cabinets) 
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• Mechanical/electrical equipment room 
• Museums 
• Offices 
• Small storage rooms 
• Welding shops 


• Ordinary Hazard Occupancies (Group 2):  Occupancies or portions of other occupancies 
where quantity and combustibility of contents are moderate, stockpiles do not exceed 12 feet 
(3.66 meters), and fires with a moderate rate of heat release are expected.  Moderate, 
scattered amounts of flammable liquids in closed containers are allowable in quantities up to 
50 gallons (189.3 liters).  Small amount of flammable liquids may be exposed as required by 
normal operations.  The following are examples of Ordinary Hazard Occupancies (Group 2). 
• Libraries 
• Mercantile 
• Magnetic tape libraries (tape in plastic cases and/or on plastic reels) 
• Model preparation areas 
• Piers and Wharves 
• Printing plants using inks having flash points at/or above 100 °F (37.9 °C) 
• Transformer vaults 
• Trash rooms 
• Vehicle repair garages 
• Warehouses (storage of noncombustible contents) 
• Woodworking shops 


• Extra Hazard Occupancies:  Occupancies or portions of other occupancies where the 
quantity and combustibility of contents are very high or where flammable and combustible 
liquids, dust, lint, or other materials are present, introducing the probability of rapidly 
developing fires with high rates of heat release.  The following are examples of Extra Hazard 
Occupancies: 
• Group 1:  Aircraft hangars; Chemical laboratories; Engine test cells; Flammable and 


combustible liquids storage; Printing plants (using inks having flash points below I00 °F 
(37.9 °C); Upholstering with plastic foams; Warehouse with plastic foams; Warehouse 
(combustible contents stored not greater than 15 feet (4.57 meters) in piles of 12 feet 
(3.66 meters) in racks 


• Group 2:  Flammable liquid spraying; Flow coating; Mobile home or modular building 
assemblies (where finished enclosure is present); Combustible interiors ; Open oil 
quenching; Plastics processing; Solvent cleaning; Paint dipping 


• Special Occupancies:  Special Occupancies are facilities or areas which cannot be assigned a 
specific classification because of special protection requirements (refer to Chapter 10).  This 
classification includes, but is not restricted to, the following occupancies. 
• High bay/payload processing areas 
• Launch facilities 
• Missile assembly areas 
• Ordnance storage/processing areas 
• Warehouses (high piled or high rack storage) 
• Combustible Liquid: A liquid having a flash point at or above I00 °F (37.9 °C) 
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Cost-Benefit Analysis:  A procedure in which the present value of future expenditures associated 
with the installation and maintenance of a fire safety system or device is related to the economic 
benefits of the facility or portion thereof that it is designed to protect.  The technique is intended 
to determine the practicality of the installation of fire protection systems and must be limited to 
those situations where the possibility of loss of human life is low. 


Essential Electronic Equipment:  Equipment that meets one or more of the following criteria: 
• Is directly related to the NASA mission and which, if lost, would seriously impact the ability 


of NASA to perform its mission. 
• Is necessary to the safety and health of personnel. 
• Is essential to the security or health of the Nation. 
• Performs an operation that must be continued to completion without termination. 
• Performs an operation which could be performed by substitute methods, but where the 


substitute methods would involve significant additional expenditures for personnel, facilities, 
and/or equipment or an unacceptable length of time. 


• Has a high monetary value to the Federal Government (greater than $1 million).  Electronic 
equipment includes all equipment and devices that are electrically powered and use the 
emission of electrons in vacuum tubes, cathode ray tubes, photoelectric cells, transistors, 
diodes, integrated circuits, and other solid state devices.  This includes, but is not limited to, 
electronic digital and analog computers, telephone communications and switching 
equipment, and other electronic equipment used for statistics, communication, process 
control, measurement, guidance, simulation, or supervisory operations. 


Egress:  A continuous and unobstructed way of travel from any point in a building or structure to 
a public way.  It consists of three separate and distinct parts (a) the exit access, (b) the exit, and 
(c) the exit discharge.  A means of egress comprises the vertical and horizontal ways of travel 
and includes intervening room spaces, doorways, hallways, corridors, passageways, ramps, 
stairs, lobbies, horizontal exits, courts, and sidewalks. 


Equivalent/Equivalency:  When referring to fire protection and life safety, the technology, 
systems, devices, and designs that, while not meeting the letter of code provisions, will provide 
comparable levels of fire safety.  This determination is to be made by the AHJ after a complete 
analysis of hazardous conditions and required levels of safety. 


Facility:  Buildings, structures, and other real property improvements including utilities and 
collateral equipment. 


Fire Partition:  A physical barrier to prevent the horizontal spread of fire between areas within 
buildings, constructed of materials sufficient to achieve a 1- or 2-hour fire-resistance rating as 
determined by NFPA 251.  The barrier must extend from the floor to the floor/roof above the 
area involved (partitions may extend to a listed membrane ceiling at the discretion of the AHJ).  
Large openings in partitions must be protected by listed fire doors or fire dampers.  "Poke-
through" openings must be sealed with noncombustible materials listed for that use.  Fire 
partitions are not to be confused with fire walls which have a greater hourly fire resistance and 
are capable of independent support.  (See definition of firewall.) 


Fire-Resistive:  A broad range of structural systems capable of withstanding maximum intensity 
and duration of fire without failure.  Common fire-resistive components include masonry load-
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bearing walls, reinforced concrete or protected steel columns, and poured or pre-cast concrete 
floors and roofs. 


Fire Wall:  A physical barrier to prevent the horizontal spread of fire between buildings, 
constructed of materials sufficient to achieve at least a 3 or 4 hour fire resistance rating as 
determined by NFPA 251. 


Flammable Liquid:  A liquid having a flash point below 100 °F (37.9 °C) and having a vapor 
pressure not exceeding 40 pounds per square inch (absolute (275.79 kilopascal) at I00 °F 
(37.9° C)) or a combustible liquid heated to, or above, its flash point. 


Fuel Load (a.k.a. Fire Load):  Expected maximum quantity of combustible material in a given 
fire area.  In normal facilities, the combustible structural elements and the combustible contents 
contained within that area.  Fire load is usually expressed as weight of combustible material per 
square foot of area. 


Furnishings: Consists of all movable articles, such as tables, chairs, desks, bookcases, 
draperies, cabinets, and decorations, required for use or as an ornament in a facility. 
• Interior Finish:  Exposed material comprising walls, ceilings, wainscoting, and other interior 


building surfaces.  It includes interior surfacing materials (such as paneling, carpeting, and 
wall coverings) applied directly to the walls, floors, and ceilings.  Exposed insulating and 
acoustical materials are an interior finish.  For purposes of controlling the hazards associated 
with combustible interior finish, the following classification system applies to Class A 
Materials having a Flame Spread Index not exceeding 25 and a Smoke Developed Index not 
exceeding 450, as determined by the test method described in NFPA 255.  Carpets and rugs 
will also be Class A, if meeting the following criteria: 
• It has a value of CRF of 0.50 or above, as determined by the method described in NFPA 


253. 
• It has a maximum specific optical density of not over 450 (flaming and non-flaming) as 


determined in NIST Technical Note 708 (Smoke Density Chamber).  The critical specific 
optical density of 16 will not be reached in less than 30 seconds in both the flaming and 
non-flaming combustion. 


• Class B - Material having a Flame Spread Index between 26 and 75 and a Smoke Developed 
Index not exceeding 200, as determined by NFPA 255.  Carpets and rugs will also be Class B 
if meeting the following criteria: 
• CRF between 0.25 and 0.50, as determined by the method described for Class A 


carpeting, and 
• Maximum specific optical density of not over 450, as described above. 


• Class C - Materials having a Flame Spread Index between 76 and 200 and a Smoke 
Developed Index not exceeding 450, as determined by NFPA 255.  Carpets and rugs will also 
be Class C if they meet the following criteria. 
• Department of Commerce Standard for the Surface Flammability of Carpets and Rugs, 


FF 170, "Pill Test" 
• Maximum specific optical density of not over 450, as described above 


Listed Or Approved:  When referring to a material or device used in conjunction with fire 
protection, a product that has been tested by a recognized and independent research laboratory 
(e.g., Underwriters Laboratories and Factory Mutual), in accordance with generally accepted and 
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standardized test methods and verified that it will perform adequately and dependably under 
adverse conditions. 


Means of Egress:  A means of egress is a continuous and unobstructed way of travel from any 
point in a building or structure to a public way.  A means of egress comprises the vertical and 
horizontal travel and includes intervening room spaces, doorways, hallways, corridors, 
passageways, balconies, ramps, stairs, enclosures, lobbies, escalators, horizontal exits, courts, 
and yards. 


Noncombustible:  Structures in which the structure itself (exclusive of trim, interior finish, and 
contents) is noncombustible but not fire-resistive.  Common forms include exposed steel beams 
and columns, and masonry or metal walls. 


Occupied Facility:  A building or facility occupied by persons on a regular basis and not used for 
sleeping purposes. 


Open Plan:  When referring to office space, it denotes large floor areas (greater than 3,000 
square feet [279 square meters]) characterized by the lack of fixed, ceiling-high partitions and 
conventional doorways.  Individual workstations are identified by the arrangement of desks, 
chairs, files, bookcases, and movable partitions.  The hazard from a fire safety standpoint is due 
to the ill-defined nature of means of egress and the lack of a significant physical barrier against 
the spread of smoke and fire, thus magnifying potential loss. 


Ordinary:  Masonry exterior load-bearing walls or load-bearing portions of exterior walls that 
are of noncombustible construction. 


Protected Noncombustible:  Noncombustible structures enclosed with partitions having a 
minimum of 1 hour fire-resistance rating. 


Senior Fire Officer:  A fire department’s Fire Chief or his/her designee. 


Shall:  The word "shall" indicates that the requirement is mandatory and must be followed. 


Should:  The word "should" indicates that the rule is a recommendation, the advisability of 
which depends on the facts in each situation. 


Smoke Removal System:  An interconnected system of fans, ducts, dampers, and automatic and 
manual controls designed to effectively remove smoke and other products of combustion from 
select facility areas.  Its use is primarily intended to compensate for the lack of a readily 
available means to ventilate buildings during and after structural fires, such as in below-grade or 
windowless building areas. 


3.2  Acronyms 


ac alternating current 


ACGIH American Conference of Governmental Industrial Hygienists 


ACI American Concrete Institute 


AFFF Aqueous Film Forming Foam 


AGA American Gas Association 
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AHJ Authority Having Jurisdiction 


ANSI American National Standards Institute 


ARFF Aircraft rescue and fire-fighting 


ASTM American Society for Testing and Materials 


°C degree Celsius 


CoF Construction of Facilities 


CFR Code of Federal Regulations 


CRF Critical Radiant Flux 


dc direct current 


DoD Department of Defense 


EMS Emergency Medical Service 


°F degree Fahrenheit 


FAA Federal Aviation Administration 


FEH Facilities Engineering Handbook 


FDC Fire Department Connection 


FM Factory Mutual (Data  Sheets) 


ft feet 


sq ft square feet 


FSI Flame Spread Index 


gal gallons 


gpm gallons per minute 


GSA General Services Administration 


HAD Heat actuated device 


HSPD-5 Homeland Security Presidential Directive 


IFSTA International Fire Service Training Association 


in inches 


kg kilograms 


kPa kilopascal 


KVA kilovoltampere 
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lb pounds 


L liters 


L/min liters per minute 


m meters 


m2 square meters 


min minutes 


mm millimeter 


MMH Monomethylhydrazine 


NASA National Aeronautics and Space Administration 


NEC National Electrical Code 


NFC National Fire Code 


NFPA National Fire Protection Association 


NIMS National Incident Management System 


NIST National Institute of Standards and Technology (Formerly the National 
Bureau of Standards) 


NPD NASA Policy Directive 


NPR NASA Procedural Requirements 


NTIS National Technical Information Service 


OS&Y Outside Screw and Yoke 


OSHA Occupational Safety and Health Administration 


PA picoampere 


PIV Post Indicator Valve 


PPE personal protective equipment 


psi pounds per square inch 


SDI Smoke Development Index 


SPECSINTACT Specifications kept intact (guide specification system) 


SR&QA Safety, Reliability, and Quality Assurance 


UDMH Unsymmetrical Dimethylhydrazine 


UL Underwriters Laboratories 
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4. FIRE PROTECTION REQUIREMENTS 


4.1  Responsibilities 


NASA responsibilities for fire protection (Director, Safety and Assurance Requirements 
Division, NASA Center Directors, the NASA Authority Having Jurisdiction) are documented in 
NPR 8715.3, NASA General Safety Program Requirements, Chapter 5, Fire Safety. 


4.2  Legal Requirements, Codes, and Standards 


4.2.1 The following requirements shall apply to NASA's fire protection program; where 
requirements are conflicting the most stringent applies (Requirement). 


4.2.1.1 Code of Federal Regulations (CFR), latest revision. 


4.2.1.2 NPR 8820.2, “Facility Project Implementation Guide,” latest revision. 


4.2.1.3 National Fire Protection Association (NFPA) Fire Codes, latest revision (Codes and 
Standards only).  The use of NFPA Recommended Practices (Appendices) contained in the NFC 
is encouraged, but is not mandatory unless otherwise specified in this document.  The NFPA Fire 
Codes provide a minimum standard of protection (Requirement). 


Note: All NASA Centers assess their individual programs and develop 
additional requirements as needed. 


4.2.1.4 Public Law 100-678, "Public Buildings Amendments of 1988.” 


Public Law 100-678 requires all federal agencies to follow the latest editions of nationally 
recognized fire and life safety codes.  It also requires federal agencies to give local fire 
protection officials the opportunity to review and comment on projects for compliance with 
local regulations and compatibility with local fire fighting practices.  All reviews by local 
fire protection officials are to be at no cost to the Government.  Designers should meet with 
local fire authorities during early stages of design to incorporate local requirements to the 
extent practical; however, recommendations made by local officials should be reviewed for 
adequacy, cost, and nationally accepted practice before being incorporated into project 
design. 


4.2.1.5 NPR 8715.3, NASA General Safety Program Requirements. 


4.2.1.6 Factory Mutual (FM) Data Sheets and Approval Guides, when required by the AHJ. 


4.2.1.7 Individual NASA Center-unique requirements. 


4.3  Basis for Determining the Level of Fire Protection for Specialized Facilities 


Due to the unique nature of NASA's mission, a number of specialized facilities and operations 
are required.  In some cases, conventional fire protection doctrine and existing codes and 
standards may not be appropriate.  Nevertheless, adequate safeguards are to be provided for all 
facilities and operations (see Section 4.2 for detailed definitions).  This can be accomplished by 
applying the following principles: 
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4.3.1 Analysis - An analysis shall be conducted to identify all fire hazards and accomplish the 
following (Requirement). 


4.3.1.1 Elimination of hazards - Significant hazards shall be eliminated or reduced to acceptable 
risk levels (Requirement).  (See NPR 8715.3, NASA General Safety Program Requirements.) 


4.3.1.2 Relocation of hazards - Where the hazard cannot be eliminated or reduced, it shall be 
relocated to an area less threatening to people and property as directed by the AHJ 
(Requirement). 


4.3.1.3 Isolation of hazards - Where the hazard cannot be eliminated or removed, it shall be 
isolated within the facility so as not to pose a danger to the remainder of the structure or its 
occupants (Requirement). 


4.3.1.4 Protection from hazards 


4.3.1.4.1 Where the hazard cannot be eliminated, relocated, or isolated, protection shall be 
provided to ensure adequate levels of human and structural safety (Requirement). 


4.3.1.4.2 In the event of a fire occurrence, the occupants of the facility shall be provided with 
protection to enable them to leave the area safely, with the structure protected to ensure its 
continued integrity (Requirement). 


4.3.2 Consultation - Final decisions regarding fire safety shall be made after consultation with 
the AHJ (Requirement). 


4.4  Required Acceptance Inspection and Tests of Fire Protection and Life Safety Systems 


4.4.1 The installing contractor shall submit to the AHJ and to the NASA contracting officer a 
written statement, indicating that the system has been installed and performs in accordance with 
design drawings and specifications (Requirement). 


4.4.2 The certification in 4.4.1 shall be maintained as part of the system documentation and 
records (Requirement). 


4.4.3 All inspections and tests shall be conducted according to appropriate codes and as specified 
in contract documents (Requirement).  Failure to meet the criteria is sufficient justification for 
refusal to grant final payment to the installation contractor.  In addition, failure to meet the 
criteria also may represent sufficient justification for refusal to allow permanent occupancy of 
the facility subject to a decision by the AHJ. 


4.4.4 The contract or bid package shall include a requirement for an acceptance test 
(Requirement). 


4.4.4.1 Following installation, the contractor shall verify the proper functioning of the fire 
protection system prior to scheduling the final acceptance test (Requirement). 


4.4.4.2 The final acceptance test shall be conducted by a representative of the installing 
contractor and witnessed by the AHJ or his/her designee, the NASA contracting officer, and 
other interested parties (Requirement). 
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4.5  Equivalency 


4.5.1 Concept - The concept of equivalency (see Section 3) is intended to be applied to new or 
existing facilities.  Sound fire protection judgment is necessary to assure that adequate levels of 
fire and life safety are achieved.  Nothing in this Standard is intended to prevent the use of 
systems, methods, or devices of equivalent or superior quality, strength, fire resistance, 
effectiveness, durability, and safety over those prescribed by this standard.  The AHJ shall 
review and formally approve equivalency proposals (Requirement). 


4.5.2 Guidelines - Guidelines set forth in NFPA 101A, Alternative Approaches to Life Safety, or 
a performance-based fire safety design as set forth below shall be used by the AHJ in 
determining acceptable levels of equivalency (Requirement): 


4.5.2.1 It is permissible that performance-based fire safety design methods be applied to the 
renovation, restoration, remodeling, or modernization of existing facilities to address the 
evaluation of a subsystem, system, or complete building when it is not possible to meet the 
provided prescriptive requirements for new construction. New facilities for which established 
prescriptive criteria exist are not to be permitted to use performance-based fire and life safety 
design methods. The use of performance-based fire safety design methods is only to be permitted 
upon authorization by the AHJ for new essential electronic areas or unique facilities, where the 
user mandates requirements and objectives that are not addressed by established prescriptive 
requirements of national codes or by NASA standards.  Performance-based fire safety design 
methods may not be used to eliminate required exiting requirements of NFPA 101, nor to 
eliminate automatic sprinkler systems required by NASA. 


4.5.2.2 If performance-based fire safety design is used or permitted by the AHJ, the following 
requirements apply: 


4.5.2.2.1 The performance-based fire safety design approach of the Society of Fire Protection 
Engineers (SFPE), Introduction to Performance-Base Fire Safety shall be used or an equivalent 
proven method by any other federal agency (Requirement). 


4.5.2.2.2 A fire protection engineer (a licensed professional engineer in the principles and 
practices of fire protection engineering in the state of the NASA facility) shall perform the 
performance-based fire safety design (Requirement). 


4.5.2.2.3  If the state does not offer a professional engineering exam in the principles and 
practices of fire protection engineering, the AHJ should review and accept the qualifications of 
the person submitting the design. 


4.5.3 Acceptance - Alternative systems, methods, or devices approved as equivalent by the AHJ 
shall be recognized as being in compliance with this Standard (Requirement). 
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5. SITE PLANNING AND CIVIL ENGINEERING CRITERIA 


5.1  Siting of Facilities 


5.1.1 Exposure Protection Factors shall be used - For minimum fire separation distance between 
buildings, see NFPA 80A and the applicable building codes (Requirement). 


5.1.2 Explosive/Propellant Operations - For facilities that contain, or are exposed to, 
explosive/propellant operations, the siting distances shall be as prescribed in NASA-STD-
8719.12, NASA Safety Standard for Explosives, Propellants, and Pyrotechnics (Requirement). 


5.1.3 Trailers and mobile home units shall be located at least 25 feet (7.62 meters) from 
permanent buildings and at least 25 feet (7.62 meters) apart, unless joined to form a single 
complex (Requirement). 


5.2  Water Supply Requirements for Fire Protection 


5.2.1 Water Supply - Water supply shall comply and be capable of meeting both fire protection 
and domestic demand for that area (Requirement). 


5.2.2  Mission essential/critical facilities or areas shall have a looped or "gridded” supply system 
(Requirement). 


5.2.3 Water Storage Capability - The design and installation of water storage tanks shall comply 
with NFPA 22 (Requirement). 


5.2.4 Pump Requirements - Where pumps are required to furnish the necessary fire protection 
water flow and pressure, the pumps shall be designed and installed in accordance with NFPA 20 
and paragraph 8.16 of this standard (Requirement). 


5.3  Water Distribution System Criteria 


5.3.1 General 


5.3.1.1 The design of the water distribution system shall be such that a single electrical or 
mechanical failure, obstruction, mishap, or other event will not seriously impair the system's 
capability to deliver an adequate water supply for fire suppression (Requirement). 


5.3.1.2 The installation of "dead-end" water mains shall be avoided in favor of a looped 
distribution system (Requirement). 


5.3.1.3 An appropriate number of sectional control valves are required to limit damage affected 
areas.  These valves shall be prominently identified and supervised in the open position by the 
use of locks or electronic supervisory (tamper) switches (Requirement). 


EXCEPTION: Underground gate valves with road boxes. 


5.3.1.4 Future growth shall be reviewed (See NFPA 24) (Requirement). 


5.3.2 Fire Hydrants - Hydrants shall be selected based on local site conditions  (Requirement) 
and be located adjacent to paved areas as follows: 
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5.3.2.1 Not over 400 feet (121.9 meters) apart in built-up areas and placed so that every 
permanent facility can be served from not less than two hydrants using not more than 300 feet 
(91.4 meters) of hose per hydrant outlet (Requirement). 


5.3.2.2 Not less than 40 feet (12.19 meters) from a building (Requirement). 


5.3.2.3 Not less than 3 feet (0.9144 meters) nor more than 7 feet (2.134 meters) from the 
roadway shoulder or curb line (Requirement). 


5.3.2.4 Not less than 7 feet (2.134 meters) from an obstruction (Requirement). 


5.3.2.5 With at least 18 inches (458 millimeters) between the lowest hydrant outlet and grade and 
not more than 4 feet (1.219 meters) between the operating nut and grade (Requirement). 


5.3.2.6 With the principal discharge facing the nearest roadway (Requirement). 


5.3.2.7 Where deemed necessary by the AHJ (Requirement). 


5.3.2.8 Marked with a blue reflective marker in the roadway as deemed necessary by the AHJ to 
aid in locating at night (Requirement).  In areas that are susceptible to the accumulation of snow, 
a permanent marker attached to the hydrant can be substituted.  This marker should extend to 
approximately three feet above the hydrant and be flexible to be relocated during an emergency. 


5.3.3 A hydrant isolation valve shall be installed (Requirement). 


5.3.3.1 The valve shall be an underground gate with a road box and be located at least 5 feet 
(1.524 meters) from the centerline of the hydrant (Requirement). 


5.3.4 Hydrant Specifications 


5.3.4.1 Hydrants shall be equipped with one 4.5 inch (114 millimeters) and two 2.5 inch (63.3 
millimeters) connections with American National Fire Hose Connection Screw Threads or per 
local requirements (Requirement). 


5.3.4.2 Hydrants shall be of greater than 500 gallons per minute (1,892.5 liters per minute) 
capacity and comply with NFPA 24 (Requirement). 


5.3.4.3 Painting shall be in accordance with NFPA 291 or the current local practice 
(Requirement). 


5.3.4.3.1 In either case, the hydrant tops and caps shall be painted to denote flow capacity of the 
hydrant (Requirement). 


5.3.4.4 Hydrants shall, as a minimum, be connected to a 6 inch (153 millimeter) supply line 
(Requirement). 


5.3.4.5 In situations where a hydrant cannot be located away from traffic (e.g., loading dock and 
warehouse areas), it shall be equipped with sturdy barriers for mechanical protection 
(Requirement). 


5.3.4.5.1 The arrangement of the barriers shall not interfere with the connection to/or operation 
of the hydrant (Requirement). 
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5.3.5 Meters - Where meters are installed in firewater distribution systems, they shall be FM or 
certified testing laboratory approved or Underwriters Laboratories, Inc. (UL), listed fire flow 
meters (Requirement). 


5.3.5.1 Notification and coordination with the local fire department (and water department where 
applicable) shall be accomplished prior to installing any meters on the distribution system 
(Requirement). 


5.3.6 Flow Testing 


5.3.6.1 At least biennially, an appropriate number of hydrant flow tests shall be conducted in 
accordance with NFPA 291 to develop a water supply profile for the NASA Center 
(Requirement).  The intent is to verify the ability of the system to deliver the required fire flows 
at various locations and to discover any degradation of the system due to sedimentation or 
inadvertent valve closures. 


5.3.6.2 Hydrants shall be flushed in accordance with NFPA 25 at least once per year to ensure 
proper operation and drainage (Requirement). 
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6. ARCHITECTURAL FIRE PROTECTION CRITERIA 


6.1 Life Safety Provisions 


6.1.1 All NASA buildings shall comply with the following: 


6.1.1.1 Appropriate provisions of NFPA 101 (Requirement). 


6.1.1.2 Applicable State and local building codes (Requirement). 


6.1.2 Egress routes and exits shall comply with the requirements of NFPA 101 (Requirement). 


6.1.2.1 Hallways, corridors, and doorways shall be kept clear at all times (this includes copiers, 
file cabinets, paper storage, pallets, furniture, lockers, or other material or equipment) 
(Requirement). 


6.1.2.2 Equipment or other objects which protrude into exit routes shall not be installed without 
prior approval of the AHJ or authorized designee (Requirement). 


6.1.2.3 Stairwell doors, fire doors, and other egress doors shall not be blocked or left open 
(Requirement). 


6.1.2.4 Emergency egress and fire doors equipped with an automatic closure mechanism or 
latching device shall not be rendered inoperative (Requirement). 


6.1.3 Rooms, corridors, fire doors, and the like shall not be altered in any manner that would 
reduce the required level of fire safety (Requirement). 


6.1.3.1 Modifications shall be subjected to review/approval by the AHJ or authorized designee 
(Requirement). 


6.1.4 Normally secured rooms shall be placarded with an access contact phone/location or 
rendered visible to emergency response personnel from the corridor via a vision panel 
(Requirement). 


6.1.4.1 Where a vision panel is installed for this or any other purpose, it shall be maintained free 
of obstruction (i.e., paint, posters) (Requirement). 


6.1.5 The use of exit signs containing Tritium or any other radioactive material must be approved 
by the AHJ.  The AHJ will assure coordination with the installation Radiation Safety Officer 
(Requirement). 


6.2  Segregation of Hazards 


6.2.1 A room/area within a facility may present a significantly greater hazard to the facility or its 
occupants than may be indicated by the occupancy hazard classification of the overall facility.  
Such rooms/areas shall be separated from the remainder of the structure by a fire partition and/or 
suppression system according to the following general rules (Requirement): 


6.2.1.1 If the room/area to be isolated falls within an occupancy hazard classification, one 
severity level above that of the overall facility (Requirement).  For example, an Ordinary Hazard 
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Occupancy (Group 2) library in an Ordinary Hazard (Group 1) office building requires 
separation by a minimum 1-hour fire partition or automatic sprinkler protection. 


6.2.1.2 If the room/area to be isolated falls within an occupancy hazard classification, two or 
more severity levels above that of the overall facility (Requirement).  For example, an Extra 
Hazard Occupancy (Group 1) chemical laboratory in an Ordinary Hazard Occupancy (Group 1), 
office building requires separation by a minimum 2-hour fire partition or 1-hour separation with 
automatic sprinkler protection.  (Reference Section 3 for detailed definitions.) 


6.2.1.3 If a room/area contains high value items or is the location of a critically important 
operation, it shall be separated from the remainder of the structure by a fire partition having a 
fire-resistance rating of at least 1 hour and protected by an automatic sprinkler system 
(Requirement).   Criticality is determined and documented by the AHJ. 


6.3  Open Plan Office Space 


Open plan office space denotes floor areas characterized by the lack of fixed ceiling-high 
partitions and conventional doorways and is occupied by 30 or more personnel.  Every open plan 
floor area shall have at least two easily identifiable exits in accordance with NFPA 101 
(Requirement). 


6.4  Interior Finishes 


6.4.1 Interior walls, partitions, modular partitions, and ceiling finish materials shall be Class A  
(Requirement) with the following: 


6.4.1.1 A Flame Spread less than 25, in accordance with ASTM E84 (Requirement). 


6.4.1.2 A Smoke Development less than 450, in accordance with ASTM E84 (Requirement). 


6.4.1.3 No continued propagation of fire as determined by the test method described in 
NFPA 255 (Requirement). 


6.4.2 Interior floor finish materials shall be Class I having a critical radiant flux value of 
0.45 W/cm2 or above in accordance with NFPA 253 (Requirement). 


6.5  Fire Protection for Employees with Disabilities 


6.5.1 Facility Design - NASA facility design, in conjunction with emergency planning, shall be 
structured to assure that individuals with disabilities, who are present in a building at the time of 
a fire or other emergency, are: 


6.5.1.1 Made aware of the conditions (Requirement). 


6.5.1.2 Are provided the means to reach an area of safety (Requirement). 


6.5.2 Evacuation procedures and design standards shall be in accordance with 29 CFR 1910, 
Occupational Safety and Health Standards, 41 CFR 101, Uniform Federal Accessibility 
Standards, NFPA 101, Life Safety Code, ANSI A17.1, Safety Code for Elevators and Escalators, 
and ANSI A117.1, Accessible and Usable Buildings and Facilities (Requirement). 


6.5.3 In facilities where disabled individuals may be present, the required facility emergency 
action plan shall be structured so as to assign responsible persons (with alternates) the task of 
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notifying the individual(s) with disabilities of the existence of an emergency situation and 
assisting them to an area of safety (Requirement). 


6.6  Issuance of Use and Occupancy 


6.6.1 No new construction or renovation project or portion thereof shall be occupied until the 
AHJ has approved a Use and Occupancy Certificate - and provide it to the Project Manager or 
Tenant (Requirement). 


6.6.2 Issuance of a Use and Occupancy Certificate shall not be construed as an approval of any 
violation of a Code or NASA standard (Requirement). 


6.6.3 Once the AHJ has ensured that to the best of his or her knowledge all fire protection and 
life safety systems have been completed, inspected, successfully tested and approved, and all 
outstanding fire and life safety deficiencies have been corrected to afford a reasonable degree of 
safety to the building occupants from fire and similar emergencies; the Use and Occupancy 
Certificate may be issued to the Project Manager or Tenant. 


6.6.4 The AHJ is authorized to approve a temporary Use and Occupancy Certificate. 


6.6.4.1 This certificate shall allow partial occupancy of specific areas, prior to completion of the 
project (Requirement). 


6.6.4.2 All life safety and fire protection systems serving the areas proposed for occupancy and 
all floors below shall be completed, inspected, successfully tested, and approved by the AHJ 
(Requirement). 


6.6.4.3 The temporary Use and Occupancy Certificate shall identify the specific area(s) of the 
project where occupancy is permitted (Requirement). 


6.6.4.4 Following the approval of a temporary Use and Occupancy Certificate, the AHJ shall set 
a time frame for the completion, inspection, testing, and approval of all life safety and fire 
protection systems for entire project, and the correction of any outstanding life safety and fire 
protection deficiencies (Requirement). 


6.6.4.5 Upon completion, inspection, successful testing, and approval of all fire protection and 
life safety systems and correction of all outstanding fire and life safety deficiencies, the AHJ 
shall approve a Use and Occupancy Certificate to the Project Manager or Tenant (Requirement). 
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7. STRUCTURAL FIRE SAFETY CRITERIA 


7.1  General 


7.1.1 Structural features of NASA facilities shall be in accordance with this chapter and the 
requirements and guidelines of NPR 8820.2, Facility Project Requirements and applicable 
building codes (Requirement). 


7.1.2 Where requirements are conflicting, the most stringent shall apply (Requirement). 


7.2  Structural Selection 


Selection of the basic construction classification of proposed NASA facilities shall be made after 
a thorough review of anticipated occupancy hazards, occupational exposures, floor area, building 
height, interior construction, automatic sprinkler systems, and costs (Requirement). 


7.3  Fire Resistant Construction 


7.3.1 Fire rated walls and barriers shall comply with NFPA 221 and NFPA 251 (Requirement). 


7.3.2 Every fire wall shall be of noncombustible material having a fire-resistance rating 
(Requirement). 


7.3.3 Fire partitions (see Section 3) shall be constructed of materials sufficient to achieve a 1 or 
2-hour fire-resistance rating with a UL listed method (Requirement). 


7.3.4 Fire walls shall extend from the ground or fire-resistive floor through the roof above or to 
the underside of a fire-resistive slab or noncombustible roof, or an approved fire-resistive ceiling 
assembly (Requirement). 


7.4  Vertical Openings and Shafts 


Stairway and elevator enclosures, pipe and electrical chases, heating, ventilation, and air 
conditioning shafts, atriums, and floor penetrations shall comply with the appropriate provisions 
of NFPA 101 (Requirement). 


7.4.1 Shafts 


7.4.1.1 All shafts in buildings up to and including three levels in height shall be constructed of 
materials having a fire-resistance rating of at least 1 hour (Requirement). 


7.4.1.2 Shafts in buildings greater than three levels in height shall be of materials having a fire-
resistance rating of at least 2 hours (Requirement). 


7.4.1.3 Shafts shall terminate at the top by extending to, or through, the roof or tight against a 
floor or shaft cover having a fire-resistance rating equal to the shaft itself (Requirement). 


7.4.1.4 Shafts shall terminate at the bottom against earth or the surface of the floor 
(Requirement). 


7.4.1.5 Shafts for elevators and dumbwaiters also shall conform to the requirements of 
ANSI A17.1 (Requirement). 
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7.4.2 Telephone/Electrical Rooms - When telephone rooms or electrical closets are located one 
above the other, with unprotected floor penetrations, the enclosure walls are considered to form a 
shaft and protection shall be in accordance with the requirements contained in this chapter and 
the National Electrical Code, NFPA 70 (Requirement). 


7.4.3 Atriums and Interior Stairwells 


The fire hazards associated with atriums and interior stairwells are due to the lack of an effective 
vertical fire cutoff, similar to open stairways or unprotected vertical shafts.  Therefore, the design 
of atriums and interior stairwells shall comply with NFPA 101 (Requirement) and incorporate 
the following as determined by the AHJ: 


7.4.3.1 Smoke Removal System - When required by building codes, atriums and interior 
stairwells shall have a smoke removal system capable of venting the products of combustion 
outside the building without affecting upper floor areas (Requirement). 


7.4.3.2 Fire Partitions - Fire partitions shall be installed around an atrium or stairwell used as part 
of a required exit access corridor (Requirement). 


7.4.3.2.1 The fire rating of the separation shall be in accordance with the applicable fire and 
building codes (Requirement). 


7.4.3.2.2 The partitions may feature limited amounts of wired glass vision panels. 


7.4.3.2.3 Openings in the fire partitions of an atrium or stairwell shall be limited and must be 
protected by listed fire dampers, doors, or other assembly approved by the AHJ (Requirement). 


7.4.3.2.4 A balcony or walkway may be provided on the atrium side of a fire partition provided 
that it does not form a portion of an exit access corridor, or the atrium is provided with sprinklers 
and smoke control systems. 


7.5  Ceilings 


7.5.1 Suspended ceiling systems provided as part of a listed fire-resistive assembly shall be 
installed and maintained as required by the listed design at all times (Requirement). 


7.5.2 When work activities require access above such systems, the system shall be restored to its 
original configuration immediately following such work (Requirement). 


Note: Suspended ceiling systems of this nature shall be avoided whenever 
possible due to the difficulty in assuring that the fire-resistance of the 
assembly is maintained. 


7.6  Fire Door and Window Assemblies 


7.6.1 Fire door and window assemblies shall be installed in accordance with the requirements of 
NFPA 80 (Requirement). 


7.6.2 All fire door and window assemblies shall be labeled with a UL listing or have FM or other 
AHJ approved testing laboratory approval for their application (Requirement). 
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7.7  Fire Stopping 


7.7.1 Fire stopping and draft stopping in combustible construction shall comply with the local 
building codes and NFPA 101 (Requirement). 


7.7.2 Openings in fire rated partitions or walls shall be protected by listed fire doors, frames, and 
fire windows, in accordance with NFPA 80 and 101 (Requirement). 


7.7.3 Through-penetrations ("poke-through" openings) shall be protected by sealing the 
penetration with a "fire stopping assembly" that is UL listed, or is FM or certified testing 
laboratory approved for that purpose, and is capable of maintaining the fire-resistance rating of 
the barrier per NFPA 251 (Requirement). 


7.7.4 For sealing purposes, all floors shall have a minimum rating of 2 hours (Requirement). 


7.8  Fireproofing 


7.8.1 All fireproofing shall be installed per the manufacturer's instructions (Requirement). 


7.8.2 Where the specification for a fireproofing material is given as an average thickness, the 
average thickness shall be used as a minimum (Requirement). 


7.9  Roofing Materials and Systems 


7.9.1 All roofing materials and systems shall be listed/approved type Class A or B as determined 
by the AHJ (Requirement). 


7.9.2 All roofing materials and systems shall meet the test criteria in NFPA 256 (Requirement). 


7.10  Labeling Fire Rated Construction 


7.10.1 All new fire rated construction shall be labeled (Requirement). 


7.10.2 The label shall describe the wall hourly rating (Requirement). 


7.10.3 The lettering of the label shall be made with a minimum of 6 inch (152.4 millimeters) red 
letters and a maximum spacing of 20 feet (6.1 meters) (Requirement). 


7.10.4 The labeling is required for both under floor and above ceiling locations (Requirement). 
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8. MECHANICAL CRITERIA 


8.1  General 


The purpose of this chapter is to provide the necessary information to properly design and 
maintain the mechanical aspect of facilities in accordance with the National Fire Codes and 
Federal and local government codes.  All fire protection equipment shall be UL listed or have 
FM or AHJ approved testing laboratory approval for the intended purpose (Requirement). 


8.2  Standpipe Systems 


8.2.1 Design and Installation - The design, installation, and maintenance of standpipe and hose 
systems shall be in accordance with NFPA 14, NPFA 25, 29 CFR 1910.158, and local 
government codes (Requirement). 


8.2.2 Application - Standpipes shall be of the pre-primed type (where temperature conditions 
permit) and are required for the following types of facilities and areas (Requirement): 


8.2.2.1 Buildings with three or more stories or having a level that is 50 feet (15.24 meters) or 
more above grade (Requirement).  (Standpipes are recommended in 2 story buildings.) 


8.2.2.2 Windowless or underground buildings or facilities where the dimensions are such that all 
areas cannot be reached by hose lengths of 300 feet (91.44 meters) (Requirement). 


8.2.2.3 Where the interior partition arrangement prevents easy access to all areas within the 
building using 300 feet (91.44 meters) of exterior fire hose lines (Requirement). 


8.2.2.4 Where specified by an occupancy requirement of the Life Safety Code (Requirement). 


8.2.2.5 Under special occupancy situations (not covered by this chapter) as determined by the 
AHJ (Requirement). 


8.2.3 Classification - Standpipes shall be equipped for Class 1 service as defined in NFPA 14 
(Requirement). 


8.2.4 Hose Connections - Hose cabinets with hoses shall not be permitted (Requirement).  
However, cabinets may be installed and used for portable extinguisher cabinets instead of fire 
hose. 


8.2.5 Standpipe - When standpipe hose stations are mounted on walls, at least 48 inches of 
clearance shall be maintained between all obstructions and the wall to allow proper use of 
standpipe hose station access for portable fire extinguishers (Requirement). 


8.3  Sprinkler Systems 


8.3.1 Sprinkler Locations - Application, Design, Installation, and Maintenance 


8.3.1.1 Automatic sprinkler protection shall be provided for all new building/facility construction 
(Requirement). 


8.3.1.2 Sprinklers shall be provided in renovation projects involving over 50 percent of the 
building (Requirement). 
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8.3.1.3 Sprinklers shall be considered for renovation projects over 2,500 square feet (232.26 
square meters) (Requirement). 


8.3.1.4 Sprinklers shall be installed, if required due to occupancy change (Requirement). 


8.3.1.5 Small building construction, housing only non-hazardous materials, may not require 
automatic sprinkler protection if approved by the AHJ. 


8.3.2 Design, Installation, and Maintenance 


8.3.2.1 The design, installation, and maintenance of sprinkler systems shall be in accordance 
with NFPA 13, 13D, 13R, 25 and 29 CFR 1910.159, and the additional requirements provided 
below (Requirement). 


8.3.2.2 Partially-sprinklered buildings shall be considered as non-sprinklered (Requirement). 


8.3.3 Water Supply Demands 


8.3.3.1 Hydraulically designed sprinkler systems should be designed for a supply pressure of at 
least 10% but not less than 10 psi below the supply curve. 


8.3.3.2 The AHJ shall determine the need for the increased or decreased water supply 
requirements to provide for occupancy flexibility (Requirement). 


8.3.4 Design Density 


8.3.4.1 The occupancy classification for the design density of a sprinkler system shall be 
increased by one occupancy classification (Requirement). 


8.3.4.2 The increase applies only to light and Ordinary (Group 1) occupancies, as defined by 
NFPA 13, for all NASA facilities.  For example, an Ordinary Hazard (Group 1) NASA Facility 
shall use the NFPA 13 water supply density requirements specified for Ordinary Hazard 
(Group 2). 


8.3.4.3 The minimum design density for NASA facilities shall be Ordinary Group 1 
(Requirement). 


8.3.5 Fire Department Connection (FDC) 


8.3.5.1 At least one FDC shall be provided for each facility with a sprinkler system and/or 
standpipe system (Requirement). 


8.3.5.2 The FDC should serve the sprinkler system and interior standpipe system in buildings 
equipped with both.  All standpipes and sprinkler systems should be interconnected so that each 
FDC serves all fire protection needs simultaneously. 


8.3.5.3 Explosive hazardous facilities and large heavy fire load facilities shall be provided with a 
remotely located FDC (Requirement). 


8.3.5.4  Each FDC shall be unobstructed and located within 200 feet (60.96 meters) of a fire 
hydrant. (Requirement) 


8.3.5.5 For new construction, the FDC shall be within 100 ft. of the fire hydrant (Requirement). 
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8.3.5.6 Permanent signs reading, "STANDPIPE AND AUTOMATIC SPRINKLER" shall be 
provided (Requirement). 


8.3.5.7 FDCs shall be provided with protective caps and chains (minimum length of this chain 
shall be 12 inches (305 millimeters)) (Requirement). 


8.3.5.8 If the FDC does not protect 100 percent of the facility, the area protected shall be 
identified on the FDC (Requirement). 


8.3.6 Water flow alarms 


8.3.6.1 Water flow alarms, interconnected with the building fire alarm system and central fire 
reporting system (see Chapter 9), shall be provided for each floor level protected by the 
automatic sprinkler system (Requirement). 


8.3.6.2 For smaller buildings, where the location of a fire would be readily apparent, only one 
water flow alarm is necessary (Requirement). 


8.3.6.3 Dry pipe and pre-action sprinkler systems shall be equipped with an automatic air 
maintenance device and high/low air pressure alarm (Requirement). 


8.3.6.4 The alarm shall be connected to a constantly attended location (Requirement). 


8.3.7 All valves on connections to water supplies and on supply pipes to sprinklers shall be of the 
indicating type with tamper switches that activate a supervisory signal on the building fire alarm 
system (Requirement).   


EXCEPTIONS:  
(1) Valves 2.5 inches (64 millimeters) or less in size,  
(2) standpipe valve outlets,  
(3) drain valves,  
(4) inspector's test valves,  
(5) valves located in areas where the installation of tamper switches is 
impractical, and  
(6) underground valves that may be secured open by the use of a 
substantial lock. 


8.3.7.1 Sprinkler system control valves shall be inventoried and subjected to periodic visual 
inspection and maintenance (Requirement). 


8.3.8 Existing Facilities 


8.3.8.1 If sprinkler protection is not provided throughout an existing facility, the area protected 
by the sprinkler shall be separated from sections not protected by the sprinkler by a fire partition 
of at least 1-hour fire-resistance (Requirement). 


8.3.8.2 Sprinkler protection shall be provided in accordance with paragraph 8.3 (Requirement). 


8.3.9 Drains - In areas protected by sprinklers that are subject to excessive water damage, floor 
drains with sufficient capacity shall be provided to handle anticipated accumulation of sprinkler 
system and hose stream discharge (Requirement).  (Examples are computer rooms and electronic 
repair rooms.) 
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8.3.10 Inspections and Tests 


8.3.10.1 Sprinkler systems shall be inspected and tested in accordance with the provisions of 
NFPA 13 and 25 (Requirement). 


8.3.10.2 Inspector test connections should be located in the most hydraulically remote area from 
the flow or pressure switch and accessible within 7 feet (2.133 meters) of the finished floor. 


8.3.10.3 They shall have an outlet size equal to the sprinkler head installed and discharge to a 
location capable of accepting a full flow from the connection until the water flow switch operates 
(Requirement). 


8.3.10.4 In dry pipe systems, water shall reach the inspector's test pipe within 60 seconds after 
opening the test valve (Requirement). 


8.3.11 The following are minimum sprinkler system performance criteria: 


8.3.11.1 Full opening of the valve to the inspector's test pipe shall activate the required water 
flow indicator within 90 seconds for all sprinkler systems; also activate the local fire alarm 
system, the central fire alarm monitoring system, and a visual and audible signal on the fire 
alarm and annunciator panels (Requirement). 


8.3.11.2 The closing of a sprinkler system control valve by no more than 2 turns shall activate 
the required tamper switch and cause a trouble alarm to register on the main fire alarm control 
panel, annunciator panel (if provided), and the central fire alarm monitoring system, and the 
system must be capable of being restored to the normal condition when the valve is reopened 
(Requirement). 


8.3.11.3 For dry pipe sprinkler systems, full opening of the valve to the inspector's test pipe shall 
cause the dry pipe valve to trip and deliver a steady stream of water at the test outlet within 60 
seconds (Requirement). 


8.3.12 Out-of-Service Sprinkler Systems - The requirements contained in NFPA 101 shall be 
followed when removing a sprinkler system from service for construction, repair, maintenance, 
or other reason (Requirement). 


8.4  Clean Agents 


8.4.1 The United States treaty obligations to help protect stratospheric ozone (The Montreal 
Protocol), coupled with Environmental Protection Agency (EPA) regulations (Amendments of 
the Clean Air Act), limit the production and consumption of Halon. 


8.4.1.1 NASA Centers shall take action to convert from Halon to alternatives (Requirement). 


8.4.1.2 Expansion of any existing or new applications using Halon shall be approved by NASA 
Headquarters Office of Safety and Mission Assurance (Requirement). 


8.4.1.3 Existing systems and extinguishers shall be inspected and maintained per NFPA 10, 12A, 
and 29 CFR 1910.160 (Requirement). 


8.4.1.4 Alternative clean agent systems shall be designed, installed, and maintained in 
accordance with NFPA 2001 (Requirement). 







NASA-STD 8719.11A 


44 of 82 


8.4.2 Essential equipment areas where the maximum possible fire loss exceeds twenty-five (25) 
million dollars (this would include the construction of the area housing the equipment, the 
equipment within the area, and the cost to replace any data/information lost due to a fire or water 
damage) shall be equipped with a gaseous clean agent fire extinguishing system in addition to 
automatic fire sprinklers (Requirement). 


8.4.3 For areas where the installation of these extinguishing systems may not be feasible due to 
openness of the area, the size of the area, or type of equipment in the area, the AHJ shall be 
consulted and/or a Performance Based Fire Safety Design shall be conducted in accordance with 
Section 4.5 of this standard (Requirement). 


8.4.4 Sprinklers within these areas may be increased to a standard response sprinkler or higher, 
as recommended by the AHJ. 


8.4.5 Fire extinguishing systems that may cause asphyxiation due to its air displacement 
properties shall not be installed in occupied areas (Requirement). 


8.5  Chemical Extinguishing Systems 


Chemical extinguishing systems shall be designed, installed, tested, and maintained in 
accordance with NFPA 17, 17A and 29 CFR 1910.161 (Requirement). 


8.5.1 Chemical extinguishing systems shall be required to protect the following: 


8.5.1.1 Kitchen cooking equipment and exhaust systems in accordance with the requirements of 
NFPA 96 (Requirement). 


8.5.1.2 Special hazard areas where a comprehensive engineering analysis reveals that a chemical 
extinguishing agent would be the most effective and most practical (Requirement). 


8.5.2 When installed to protect kitchen equipment, the system shall be designed to discharge the 
chemical into the plenum area behind grease filters, into the duct work, and onto the cooking 
surface of deep fat fryers, ranges, and broilers (Requirement). 


8.5.3 At least one manual system release shall be located along the normal means of egress from 
the protected area (Requirement). 


8.5.4 Activation of the system shall transmit a signal to the central fire alarm monitoring system, 
sound a local alarm at the facility, and cutoff/disconnect the gas/electricity to the system 
(Requirement). 


8.6  Fixed Carbon Dioxide 


8.6.1 Carbon dioxide systems shall not be used in occupied areas (Requirement). 


8.6.2 Carbon dioxide (C02) systems are special purpose and shall only be used where automatic 
sprinklers, chemical, or foam-water would be inappropriate (Requirement). 


8.6.3 The design, installation, inspection, maintenance, and testing of C02 systems shall be in 
accordance with NFPA 12 and 29 CFR 191O.163 (Requirement). 


8.6.4 All C02 systems shall have a permanently connected 100 percent reserve supply 
(Requirement). 
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8.7  Foam 


8.7.1 Foam extinguishing systems shall conform to the applicable requirements of NFPA 11, 
11A, 16, 30, 409, and 29 CFR 1910.162, including design, installation, acceptance testing, and 
maintenance (Requirement). 


8.7.2 The system shall be installed by a qualified contractor experienced with all types of foam 
protection (Requirement). 


8.7.3 Application - Fixed foam extinguishing systems should be considered  in the following 
areas: 


8.7.3.1 All petroleum based rocket fuel pump rooms and valve manifolds, unless protected by an 
automatic sprinkler system. 


8.7.3.2 Aircraft hangar service areas where a fixed foam fire-suppression system is required by 
NFPA 409. 


8.7.3.3 Special hazard areas, where a comprehensive engineering analysis identifies foam as the 
most cost-effective method of protection. 


8.7.4 System Activation - The foam extinguishing system shall activate the central fire alarm 
monitoring system and a local alarm at the protected facility (Requirement). 


8.8  Water Spray 


8.8.1 The design, installation, testing, and maintenance of fixed water spray systems shall be in 
accordance with NFPA 15 and 29 CFR 1910.163 (Requirement). 


8.8.2 With the exception of pre-primed high-speed systems, water spray systems shall be of the 
deluge valve and open spray nozzle type (Requirement). 


8.8.3 These systems are provided to protect defined hazardous equipment/areas and are not 
intended for complete facility protection. 


8.8.4 Water spray systems shall be provided in the following hazardous areas: 


8.8.4.1 Propellant -  All transfer units containing hydrazine based fuels shall be provided with 
fixed spray systems delivering a coarse spray of not less than 0.5 gallons per minute per square 
foot (20.35 liters per minute per square meter) (Requirement). 


8.8.4.2  Propellant - The system control shall be by manual means, immediately adjacent to the 
standpipe outlet (Requirement). 


8.8.4.3 Propellant - Curbs, dikes, perimeter trenches, and impounding facilities shall be provided 
in accordance with EPA regulations (Requirement). 


8.8.4.4 Nitrogen Tetroxide - All areas where transfer operations of nitrogen tetroxide propellant 
oxidizer are performed shall be protected by a water density of 0.25 gallons per minute per 
square foot (10.175 liters per minute per square meter) for areas (Requirement). 


8.8.4.5 Nitrogen Tetroxide - The system control shall be by manual means, immediately adjacent 
to the standpipe outlet (Requirement). 
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8.8.4.6 Nitrogen Tetroxide - Curbs, dikes, perimeter trenches, and impounding facilities shall be 
provided in accordance with EPA regulations (Requirement). 


8.8.4.7 Propellant testing laboratories, except solid propellant testing laboratories, shall be 
protected with a water spray system(s) designed to extinguish propellant fires that can occur 
(Requirement). 


8.8.4.8 Where multiple fuels are handled or processed, the system shall be designed to provide 
protection from the potentially most severe hazard (Requirement). 


8.8.4.9 Hazardous spacecraft systems test facilities, such as those containing cryogenic, 
hypergolic, and environmental systems, shall be provided with a water spray system designed to 
provide protection from the most severe hazard anticipated during normal test operations 
(Requirement). 


8.8.5 Launch pad service structure and assembly building work platforms shall be provided with 
water spray systems designed to provide full coverage over the deck areas as follows: 


8.8.5.1 Provide 0.25 gallons per minute per square foot (10.175 liters per minute per square 
meter) design density for normal checkout and assembly with no fuel propellant transfer 
(Requirement). 


8.8.5.2 Provide 0.5 gallons per minute per square foot (20.35 liters per minute per square meter) 
design density for normal checkout with fuel propellant transfer (Requirement). 


8.8.6 Launch facilities for solid rocket propellant shall be evaluated using sound engineering 
practices and feasibility and risk assessments to determine what fire protection is needed for 
these facilities (Requirement). 


8.8.7 Spray nozzles shall be arranged to develop a pattern from above the hazard and shall 
impinge on cable trays, ground support equipment, and all similar equipment normally in use on 
such platforms (Requirement). 


8.8.8 Platform spray systems shall be controlled manually (Requirement). 


8.8.9 Where launch pad service structures are exposed to liquid propellant hazards, exit 
passageways shall be provided with water spray systems to aid egress by: 


8.8.9.1 Providing exposure protection against radiant heat through which personnel may move 
easily (Requirement). 


8.8.9.2 Producing an evaporative cooling effect of the air into which it is sprayed (Requirement). 


8.8.9.3 Wetting the skin and clothing of the escapee to cool and dilute any liquid propellant 
contaminant on the skin (Requirement).  The minimum spray rate is 0.2 gallons per minute per 
square foot (8.14 liters per minute per square meter) of egress path, over a width of 6 feet 
(1.83 meters) and height of 8 feet (2.44 meters) up to the first heat barrier (such as a platform 
bulk-head). 


8.8.9.3.1 A like amount shall be sprayed along the prescribed escape route beyond the first heat 
barrier for a minimum distance of 20 feet (6.096 meters) or to an area of refuge (Requirement). 
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8.8.9.3.2 The pattern of nozzles employed shall provide the minimum required horizontal and 
vertical coverage in areas when subjected to wind and draft effects (Requirement). 


8.8.9.3.3 The egress and spray system shall be activated with the fixed fire extinguishing system 
serving the hazardous area (Requirement). 


8.8.10 Liquid propellant transfer control manifolds located adjacent to launch vehicles shall be 
provided with a water spray system(s) designed for fire control (Requirement). 


8.8.11 Where a potential fire hazard exists, water spray systems shall be provided for cryogenic, 
gaseous oxygen, and hydrogen storage containers, grouped piping, and pumps (Requirement). 


8.8.11.1 The system(s) shall be arranged to deliver a uniform spray pattern to provide exposure 
protection for the container surface, pumps, and adjacent piping (Requirement). 


8.8.11.2 The minimum spray rate is 0.2 gallons per minute per square foot (8.14 liters per minute 
per square meter) of exposed surface. 


8.8.11.3 Manual control stations shall be located outside the hazardous area, but within effective 
sight of the facility protected (Requirement). 


8.8.11.4 Remote control capability shall be provided as directed by the AHJ (Requirement). 


8.8.12 High speed water spray systems with a design density of 0.25 gallons per minute per 
square foot (10.175 liters per minute per square meter) or greater, and controlled by automatic 
detector(s) with manual override, shall be provided at ordinance inspection areas where solid 
propellant grains are exposed for visual, optical, or mechanical examination (Requirement).  
Facilities where solid propellant grains are x-rayed through their cases do not require these 
systems. 


8.8.12.1 High speed water spray systems are special purpose systems and shall be designed and 
installed by personnel experienced in this field (Requirement). 


8.8.13 A water spray system shall be provided for fuel (monomethylhydrazine, unsymmetrical 
dimethylhydrazine, etc.) separator systems in accordance with the following criteria 
(Requirement): 


8.8.13.1 A density of 0.5 gallons per minute per square foot (20.35 liters per minute per square 
meter) over the entire containment area for each fuel separator system shall be provided 
(Requirement). 


8.8.13.2 The water spray system shall be released by a manually activated quarter turn ball valve 
(release station) located an acceptable distance away (Requirement). 


8.8.13.3 Actual location of the manual release station shall be field verified and approved by the 
AHJ (Requirement). 


8.8.13.4 The quarter turn ball valve shall be enclosed in a metal or plastic housing which allows 
the use of supervisory seals (Requirement). 


8.8.13.5 The valve shall be oriented in accordance with industry standards (handle parallel to 
pipe flow indicates open, handle perpendicular to pipe flow indicates closed) (Requirement). 
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8.8.13.6 A plastic label permanently affixed to the front cover that explicitly defines the 
operating procedures for the manual release station shall be provided (Requirement). 


8.8.13.7 Fuel separators shall have a minimum separation distance of 20 feet (6.096 meters) from 
the building exterior walls and exits (Requirement).  The separation distance can be reduced by 
the use of other exposure protection methods when acceptable to the AHJ. 


8.8.13.8 A separate zone for the water flow switch on the facility fire alarm control panel capable 
of transmitting alarm and trouble signals to the central fire alarm control center shall be provided 
(Requirement). 


8.8.13.8.1 Transmission of a trouble or alarm signal on this zone shall not cause evacuation of 
the facility unless so directed by the AHJ (Requirement). 


8.8.13.9 A standard fire department connection is not required on systems where the demand 
exceeds the capabilities of the fire service vehicles. 


8.8.13.10 Containment for the fuel separators shall be in accordance with EPA regulations 
(Requirement). 


8.8.14 A water spray system shall be provided for oil-insulated transformers located adjacent (in 
accordance with FM DS 5-4) to any facility containing personnel, hazardous chemicals, and/or 
essential equipment (Requirement). 


8.8.15 A standard fire department connection shall be provided for each water spray system 
(unless excepted by this standard) (Requirement). 


8.8.15.1 The connection shall be located at a safe distance from the hazardous area and arranged 
so that hose can be readily attached (Requirement). 


8.8.15.2 Connections can be piped upstream of the actuating valve. 


8.8.16 Discharge of a water spray system shall activate the facility fire alarm system and indicate 
an alarm condition at the central fire alarm control center (Requirement). 


8.8.17 Appropriate warning signs shall be posted in areas where a fixed water spray system has 
been installed (Requirement). 


8.8.18 After installation and prior to acceptance, all water spray systems shall be activated and 
completely tested to simulate performance under emergency conditions (Requirement). 


8.9  Portable Fire Extinguishers 


8.9.1 Portable fire extinguishers shall be provided in accordance with NFPA 1 and 101 and 
inspected, and maintained in accordance with NFPA 10, 29 CFR 1910.157, and this standard 
(Requirement). 


8.9.2 Fire Extinguishers.  Multipurpose dry chemical extinguishers shall be provided unless 
deemed inappropriate for use against a known hazard as determined by the AHJ (Requirement).  
Notable exceptions include the following: 
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8.9.2.1 Wet Chemical (Class K) extinguishers shall be provided for use around deep fat fryers 
(Requirement).  (Multipurpose dry chemical can cause boil over of hot fat and shall not be used 
in cooking areas). 


8.9.2.2 C02 or other clean agent extinguishers shall be provided where delicate electrical contacts 
or electronic equipment is involved or other instances where the deposit of dry chemical powder 
will cause contamination or require expensive cleanup (Requirement). 


8.9.2.3 Clean Agent extinguishers shall be provided around aircraft in accordance with NFPA 
408 (Requirement).  See paragraph 8.4 for the use of Halon in any new or existing facilities 
(Requirement). 


8.9.2.4 Foam extinguishers shall be provided where a Class B (flammable liquid) hazard is 
confined to a dip tank or similar vessel and a foam "blanket" is needed to prevent re-ignition 
(Requirement). 


8.9.2.5 Class D Fire Extinguishers shall be provided where the fire hazard is due to combustible 
metals, such as magnesium, titanium, and zirconium (Requirement). 


8.9.2.5.1 The selection of extinguishers shall be made by the AHJ (Requirement). 


8.9.2.6 Pressurized water can be suitable at times, subject to the approval of the AHJ.  (Cleanup 
and corrosion characteristics shall reviewed.) 


8.9.2.7 Fire extinguishers used in protecting aircraft fuel servicing areas shall meet the 
requirements of NFPA 407 (Requirement). 


8.9.3 Where portable fire extinguishers are provided for employee use, training shall be provided 
in accordance with 29 CFR 1910.157 to familiarize employees with the general principles of fire 
extinguisher use and the hazards involved with incipient stage firefighting (Requirement). 


8.9.4 Extinguishers shall not be obstructed or obscured from view at any time (Requirement). 


8.9.5 Tampering with, maliciously discharging, removing, or using a fire extinguisher for any 
purpose other than for extinguishing fires or conducting authorized training exercises is 
prohibited and shall result in disciplinary action (Requirement). 


8.9.6 Portable fire extinguishers and cabinets do not have to be installed in common areas, or 
general offices when the building is protected throughout with quick response sprinklers.  In 
office buildings protected throughout with quick response sprinklers, fire extinguishers shall only 
be installed in areas such as mechanical and elevator equipment areas, computer rooms, UPS 
rooms, generator rooms, kitchen areas, or special hazard areas (Requirement). 


8.10  Air Conditioning Systems 


8.10.1 Except as specified below, all air conditioning and ventilation systems for the handling of 
air, not contaminated with flammable or explosive vapors or dust, shall conform to the 
requirements of NFPA 90A and 90B (Requirement). 


8.10.2 The construction of shafts containing, or used as, vertical ducts shall be in accordance 
with the requirements of paragraph 7.4 (Requirement). 


8.10.3 Duct linings and coverings shall be of noncombustible construction (Requirement). 
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8.10.3.1  The total assembly of the duct, including the adhesive and any coatings or additives 
involved, shall have a Flame Spread Index not exceeding 25 and a Smoke Developed Index not 
exceeding 50, as determined by NFPA 255 (Requirement). 


8.10.3.2 The total assembly of the duct, including the adhesive and any coatings or additives 
involved, shall be approved for use by the AHJ (Requirement). 


8.10.4 The area above suspended ceilings and below raised floors can be used as a plenum, 
provided that these areas do not contain combustibles, are not constructed of combustible 
materials, and have only materials and equipment listed for plenum use. 


8.10.5 The protection of cooling towers shall be in accordance with the requirements contained 
in paragraph 10.5 (Requirement). 


8.11  Ventilation Systems 


8.11.1 All processes, operations, or other situations that present the possibility of a hazardous 
accumulation of combustible or explosive vapors, dusts, fumes, or other airborne or potentially 
airborne substances shall be provided with ventilation systems in accordance with NFPA 91, 
29 CFR 1910.94, and the ACGIH Industrial Ventilation Manual of Recommended Practices 
(Requirement). 


8.11.2 Paint Spraying - All paint spraying and finishing booths and rooms shall be provided with 
ventilation equipment in accordance with NFPA 33, 91, 29 CFR 1910.107, and the ACGIH 
Industrial Ventilation Manual of Recommended Practices (Requirement). 


8.11.3 Cooking Equipment - Cooking equipment exhaust systems over processes producing 
smoke or grease shall be designed and protected in accordance with NFPA 96 and the ACGIH 
Industrial Ventilation Manual of Recommended Practices (Requirement). 


8.11.3.1 Insulation shall be type Class A with a Flame Spread Index not to exceed 25 and a 
Smoke Development Index not to exceed 450 (Requirement). 


8.11.3.2 The interior exhaust ducts shall be cleaned at a minimum frequency of semi-annually 
unless otherwise determined by the AHJ (Requirement). 


8.12  Smoke Control/Exhaust Systems 


8.12.1 The guidance provided in NFPA 92A, 92B, 101, and 204 shall be used in determining the 
degree of smoke control/exhaust required, installation procedures testing, operations, and 
maintenance requirements (Requirement). 


8.12.2 Smoke control/exhaust systems should be considered for the following: 


8.12.2.1 Windowless and subterranean buildings. 


8.12.2.2 Warehouses containing materials having a high heat release potential, flammable liquid 
storage and handling facilities, and other extra hazard occupancies. 


8.12.2.3 UL listed smoke and heat vents shall be provided in accordance with NFPA 204 and/or 
a smoke control/exhaust system (Requirement). 







NASA-STD 8719.11A 


51 of 82 


8.12.3 Design Principles - The design of smoke exhaust systems shall be in accordance with the 
requirements and guidelines contained in NFPA 90A and shall be based on the following 
principles (Requirement): 


8.12.3.1 Achievement of negative pressures in the fire/smoke area (entire floor level or 
subdivisions) by shutdown of air supply fans and diversion of return air directly outside. 


8.12.3.2 Development of positive pressure in adjacent areas by shutdown of return air fans.  The 
design of smoke control systems shall be in accordance with NFPA 92A and 92B. 


8.12.4 Design features shall include: 


8.12.4.1 Separate fan and duct systems for each fire/smoke area (Requirement). 


8.12.4.2 Provision of dampers and ducts for direct discharge of contaminated air to the outside 
(Requirement). 


8.12.4.3 Provision of separate manual controls readily accessible for fire department use 
(Requirement). 


8.12.5 Testing - Full-scale testing of the system shall be conducted, prior to acceptance, to verify 
satisfactory performance (Requirement). 


8.13  Heating Equipment 


8.13.1 Depending on the nature of the fuel, heating equipment shall comply with the appropriate 
provisions of NFPA 31, 54, 58, 59A, 86, 211, and Factory Mutual Data Sheets except as noted 
otherwise (Requirement). 


8.13.2 Furnaces and Boilers 


8.13.2.1 Furnaces and boilers for central heating systems shall be located in a room separated 
from the remainder of the facility by fire-resistive construction (including walls and ceiling) 
(Requirement). 


8.13.2.2 If a sprinkler system is provided, the fire-resistance rating shall be a minimum of 1 hour 
(Requirement). 


8.13.2.3 If no sprinkler system is provided, the fire-resistance rating shall be a minimum of 2 
hours (Requirement). 


8.13.2.4 Openings shall be protected by listed fire doors or dampers (Requirement). 


8.13.3 Operations - Shop, storage, or other operations, not directly related to the boiler operation, 
involving flammable materials, shall not be located in boiler rooms (Requirement). 


8.13.4 Burners - Regardless of size, burners on suspended oil-fired heaters shall be provided with 
flame supervision that ensures shutdown in not more than 4 seconds if flame failure occurs or 
trial for ignition does not establish a flame (Requirement). 


8.13.5 Space Heaters - Fixed space heaters shall be approved or listed by the American Gas 
Association (AGA), LTL, or other nationally recognized testing authority and installed in 
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complete compliance with all of the requirements of the manufacturer and the laboratory 
involved (Requirement). 


8.13.5.1 Each fuel-fired space heater shall be vented (Requirement). 


8.13.5.2 The clearances specified by the manufacturer and/or the laboratory shall be maintained 
between the space heater and combustible materials (Requirement). 


8.13.5.3 Portable space heaters for personal comfort shall not be permitted unless approved by 
the AHJ (Requirement). 


8.13.6 Gas 


8.13.6.1 Gas piping entry into the building shall be protected against the possibility of breakage 
due to settling or vibration (Requirement). 


8.13.6.2 Where practical, piping shall be brought above grade and provided with a swing joint 
before entering the building (Requirement). 


8.13.6.3 The physical arrangement and venting shall be such that a break in the gas line due to 
settling or other causes at/or near the point of entry cannot result in the free flow of gas into the 
building (Requirement). 


8.13.6.4 Automatic gas shut off shall be required (Requirement). 


8.13.6.5 To avoid placing any strain on the gas piping, any meters, regulators, or similar 
attachments shall be adequately supported (Requirement). 


8.13.6.6 Any vents or rupture discs on the equipment shall be vented to the outside of the 
building (Requirement). 


8.13.6.7 Earthquake sensitive shutoff valves shall be provided for each gas entry into buildings 
located in earthquake prone areas (Requirement). 


8.13.6.8 Gas piping shall not be run in any space between or directly behind a structural member 
and its fireproofing (Requirement). 


8.13.6.9 Gas meter rooms shall be ventilated in a manner which ensures removal of any gas 
leakage without moving it through the structure (Requirement). 


8.13.6.10 For large capacity gas services over 3 inches (76 millimeters) diameter at 4 inches (102 
millimeters) of water pressure head or any other size having equivalent or greater delivery 
capabilities), the piping shall be enclosed in fire-resistive shafts and vented directly to the outside 
at top and bottom (Requirement). 


8.13.6.10.1 Any horizontal runs of the gas pipe shall be enclosed in a conduit or chase, also 
directly vented at each end to the exterior or to the vented vertical shaft (Requirement). 


8.13.6.10.2 Gas detection and automatic shutoff shall be provided (Requirement). 


8.14  Internal Combustion Engines 


Stationary internal combustion engines, such as gasoline or diesel-powered generator sets or fire 
pumps, shall conform to the requirements of NFPA 20 and 37 (Requirement). 
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8.15  Elevators 


The design, installation, testing, and maintenance of elevators, conveyers, dumbwaiters, and 
escalators shall be in accordance with the requirements contained in NFPA 101 and ANSI A17.1, 
and ANSI A17.3 “Safety Code for Existing Elevators and Escalators (Requirement). 


8.16  Fire Pumps 


8.16.1 Pumps for fire protection shall have adequate capacity with reliable power and water 
supply (Requirement). 


8.16.2 Fire pump design, installation, testing, and maintenance shall comply with NFPA 20 and 
NFPA 25 (Requirement). 


8.16.3 Fire pump drivers shall comply with NFPA 37 for diesel engines and NFPA 70 for 
electric motors (Requirement). 


8.16.4 Electric centrifugal fire pumps shall also comply with the relevant requirements of 
NFPA 70 (Requirement). 


8.16.5 Fire pumps shall be arranged to start automatically (Requirement). 


8.16.6 All fire pumps shall include manual shutdown features (Requirement). 


8.17  Fire Suppression System Outages 


8.17.1 Whenever a fire suppression system (e.g., sprinkler, standpipe, water distribution) is 
removed from service for a period in excess of four hours, the AHJ and the fire department 
responsible for initial response shall be notified (Requirement). 


8.17.2 Whenever a fire suppression system (e.g., sprinkler, standpipe, water distribution) is 
removed from service for a period in excess of four hours, an approved fire protection system 
impairment plan/procedure shall be implemented (Requirement). 
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9. ELECTRICAL FIRE SAFETY CRITERIA 


9.1  General 


9.1.1 Unless otherwise specified, all electrical installations shall conform to the applicable 
requirements of NFPA 70, 70E, 72, 75, 101, and local codes (Requirement). 


9.1.2 Fire Safety Impact 


9.1.2.1 The selection of materials, electrical equipment, and the manner in which they are 
installed shall minimize the negative fire safety impact they will have on the facility 
(Requirement).  Of particular concern are fire alarm systems, power plants, generators, motors, 
switch gear, transformers, lightning protection, grounding, static electricity, electrical equipment 
in hazardous locations, heating equipment, types of cables, insulation materials, electronic test 
equipment, computer systems, telephone exchanges, and other special electrical installations. 


9.1.2.2  Noncombustible materials shall be selected where feasible (Requirement). 


9.1.2.3 Fire and smoke potentials shall be considered in the development of the overall fire 
protection for the facility (Requirement). 


9.1.2.4 Cable and wiring shall not be abandoned in place and must be removed to reduce the fuel 
loading in NASA buildings (Requirement). 


9.1.3 Installation - Electrical equipment shall be installed in such a manner as to maintain the 
integrity of fire or smoke compartment including fire stopping, fire resistance, fire separation, 
smoke control, and other structurally oriented fire safety features (Requirement). 


9.1.4 Wiring - All electrical wiring shall be in accordance with NFPA 70 (Requirement). 


9.2  Emergency Power and Lighting 


Emergency lighting shall be designed, installed, tested, and maintained in accordance with 
NFPA 101 and NFPA 70 (Requirement). 


9.3  Fire Alarm Systems 


9.3.1 The fire alarm system shall be designed, installed, tested, and maintained in accordance 
with the provisions of NFPA 70, 72, 101, and 29 CFR 1910.165 (Requirement). 


9.3.2 Requirements - A complete alarm system shall be provided in facilities meeting any of the 
following conditions (Requirement): 


9.3.2.1 Subject to occupancy of 50 or more occupants as determined using the Life Safety Code 
(NFPA 101) criteria. 


9.3.2.2 Floor area greater than 2,500 square feet (232.25 square meters). 


9.3.2.3 A facility with one or more floors above or below the level of exit discharge. 


9.3.2.4 Temporary and permanent sleeping quarters including all access corridors. 
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9.3.2.4.1 Smoke detection that includes audible devices shall be provided as a minimum 
(Requirement). 


9.3.2.5 Computer rooms and essential electronic equipment areas as designated by the AHJ. 


9.3.2.6 Facilities with partitions that prevent occupants from readily identifying fire effects and 
the subsequent need to evacuate. 


9.3.2.7 Areas within the facility that require a fixed suppression system and where automatic 
suppression, flow switches, and tamper switches are installed. 


9.3.2.8 Where air-conditioning duct detectors are required. 


9.3.2.9 Other instances as determined by the AHJ. 


9.3.3 Functions - The system shall perform the following: 


9.3.3.1 Indicate general alarm (Requirement). 


9.3.3.2 Indicate building evacuation (Requirement). 


9.3.3.3 Summon trained fire and emergency service personnel (Requirement). 


9.3.3.4 Initiate protective measures including shutdown of equipment (Requirement). 


9.3.3.5 Maintain supervision of system circuits (Requirement). 


9.3.3.6 Function during power outages for a minimum of 24 hours (Requirement). 


9.3.4 System components shall be listed or approved for use by a recognized, independent testing 
laboratory, such as UL or FM (Requirement). 


9.3.5 Facility environmental monitoring systems and security systems can share common 
equipment with the fire alarm components required in this chapter; however: 


9.3.5.1 The performance of the fire alarm system shall not be compromised (Requirement). 


9.3.5.2 The fire alarm system shall comply with the other requirements in this chapter 
(Requirement). 


9.3.6 The design of the fire alarm system shall provide for both manual and automatic alarm 
initiation (Requirement). 


9.3.6.1 Manual Alarm: 


9.3.6.1.1 Initiation of manual alarms shall be via listed fire alarm stations (Requirement). 


9.3.6.1.2 Stations shall be non-destructive, able to be reset, and feature a telltale method to 
signify activation or tampering (Requirement).  (Hammer-through-glass or palm-plunger 
through-glass types are not acceptable.) 


9.3.6.1.3 Each station shall have a provision for authorized personnel to gain keyed access to the 
switching mechanism of the station (Requirement). 
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9.3.6.1.4 Manual fire alarm stations shall be located in corridors adjacent to each exit stairway 
and at each grade exit discharge from the building (Requirement). 


9.3.6.1.5 Facilities with large bays or open areas shall have stations located within 200 feet 
(60.96 meters) of travel distance from any normal work area (Requirement). 


9.3.6.1.6  In special risk areas, additional stations may be located as deemed appropriate by the 
AHJ (Requirement). 


9.3.6.2 Automatic Fire Detectors: 


9.3.6.2.1 Initiation of an automatic alarm shall be via listed water flow switches, smoke, heat, or 
linear projected beam detectors, ultraviolet/infrared (UV/IR) flame detectors, and alarm initiating 
devices associated with the activation of fixed, automatic, fire extinguishing systems (see 
Chapter 8) (Requirement). 


9.3.6.2.2 Automatic fire detectors shall be installed, tested, and maintained in accordance with 
NFPA 72 and 29 CFR 1910.164 (Requirement). 


9.3.6.2.3 Units shall have field-adjustable sensitivity to compensate for varying environmental 
conditions (Requirement). 


9.3.6.2.4 The detector shall feature an alarm indicating light or diode (Requirement). 


9.3.6.3 Multiple-Zoned Detection - In areas having conditions conducive to false alarms or 
where automatic fire detectors are used to activate a fixed fire suppression system, multiple 
detectors or counting technology may be utilized in the design. 


9.3.6.4 Ultraviolet/infrared flame detectors or Smoke Detection (Very Early Smoke Detection 
Apparatus) shall be utilized when other types of detection methods will not provide a reasonable 
response time (e.g., high bay areas) (Requirement). 


9.3.6.5 Supervisory/trouble alarms, consisting of both an audible and visual signal, shall be 
transmitted to a 24 hour manned location under the following conditions (Requirement): 


9.3.6.5.1 Loss of primary power to the fire alarm system, electric fire pump, or extinguishing 
system (Requirement). 


9.3.6.5.2 Activation of tamper switches located on the control valves of the water supply to 
automatic sprinkler systems, fire pumps, standpipe systems, or interior building fire main 
systems (Requirement). 


9.3.6.5.3 Low pressure in special extinguishing system actuation pressure supply cylinders 
(Requirement). 


9.3.6.5.4 Loss of air pressure for dry pipe or pre-action sprinkler systems (Requirement). 


9.3.6.5.5 Operation of a fire pump (Requirement). 


9.3.6.5.6 Low water level in pressure tanks, elevated tanks, and reservoirs (Requirement). 


9.3.6.5.7 Open/short circuit or ground condition in any circuit (Requirement). 


9.3.6.5.8 Phase reversal on electric driven fire pumps (Requirement). 
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9.3.6.5.9 Fire pump controllers turned to the off position (Requirement). 


9.3.7 Operation 


9.3.7.1 The signals shall be sufficiently distinct so as not to be confused with other signals in the 
area (Requirement). 


9.3.7.2 Alarms shall be audible in all areas of occupied facilities (Requirement). 


9.3.7.3 Audio/visual devices shall be used in all common areas and areas specifically identified 
by the AHJ (Requirement).  In areas where the use of bells is impractical, alternate methods such 
as voice messages, flashing lights, red rotating beacons, or horns can be employed, if approved 
by the AHJ. 


9.3.7.4 The fire alarm shall operate continuously until reset (Requirement). 


9.3.8 Annunciators 


9.3.8.1 Interior fire alarm systems shall be equipped with annunciators, located near the building 
entrance to indicate to responding personnel the location of the affected alarm-initiating device 
when required by the AHJ (Requirement). 


9.3.8.2 Annunciators shall also be provided for smoke detection systems in essential electronic 
equipment areas when required by the AHJ (Requirement). 


9.3.9 Monitoring - All fire alarm systems shall be monitored by the NASA Center's central fire 
alarm monitoring system (Requirement). 


9.3.10 Equipment and Wiring 


9.3.10.1 All power supply equipment and wiring for the fire alarm system shall be installed in 
accordance with the requirements of NFPA 70 (Requirement). 


9.3.10.2 The conductors of the alarm system power supply circuit shall be connected on the line 
side of the main service to the building via a dedicated circuit (Requirement). 


9.3.10.3 Dedicated branch circuits conforming to NFPA 72 are acceptable if approved by the 
AHJ. 


9.3.10.4   A circuit disconnecting means with a suitable over-current protective device shall be 
installed so that it is accessible only to authorized personnel and shall be clearly marked "Fire 
Alarm Disconnect” (Requirement). 


9.3.10.5 Electrical circuits associated with the fire alarm system shall be arranged so that the 
occurrence of a single break, a ground fault, or both, will not prevent the transmission of an 
alarm signal in accordance with NFPA 72 (Requirement). 


9.3.11 Emergency Power - Emergency power shall be provided by an approved secondary source 
(batteries or emergency generator) to enable the fire alarm system to operate in a normal 
supervisory mode for a minimum period of 24 hours, with sufficient capacity at the end of that 
period to operate all alarm indicating appliances (such as bells or horns), for a minimum period 
of 5 minutes or facility evacuation time, whichever is greater (Requirement). 


9.3.12 Performance Criteria 
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9.3.12.1 The entire system, including all alarm initiating devices, shall be completely tested 
under simulated fire and power failure conditions prior to acceptance (Requirement). 


9.3.12.2 Tests shall be conducted by the installation contractor and witnessed by the contracting 
officer or his/her representative and the AHJ or their designee (Requirement). 


9.3.12.3 The following are the minimum performance criteria (Requirement): 


9.3.12.3.1 Activation of any manual pull station or other alarm initiating device (water flow 
alarm) shall immediately activate all bells, strobes, horns, rotating beacon lights, or voice alarm 
speakers that form a portion of the alarm system and activate the fire alarm monitoring system 
and a visual and audible alarm on the main fire alarm panel and the annunciator panel (if 
provided) (Requirement).   


EXCEPTION:  A pre-alarm system, complying with NFPA 101, is permitted 
subject to approval by the AHJ. 


9.3.12.3.2 Bells, horns, and speakers shall be audible in all areas of the facility (except high 
ambient noise level areas where rotating beacon lights or strobes shall be provided) 
(Requirement). 


9.3.12.3.3 An alarm condition on the fire alarm panel shall activate auxiliary devices that are to 
be interfaced with it, such as motorized dampers and automatic door closers (Requirement). 


9.3.12.3.4 The fire alarm system shall function satisfactorily under emergency power as 
indicated in paragraph 9.2 (Requirement). 


9.4  Central Fire Alarm Monitoring Systems 


9.4.1 Actuation 


9.4.1.1 Alarms initiated by fixed fire suppression systems, local fire alarm systems, fire detection 
systems, or exterior fire alarm stations shall be transmitted automatically, to a constantly 
attended fire dispatch station (Requirement). 


9.4.1.2 All equipment shall be designed, installed, tested, and maintained in accordance with 
appropriate sections of NFPA 70, 72, and 1221 (Requirement). 


9.4.2 Supervisory Conditions - Supervisory conditions shall be transmitted as a separate and 
distinct signal to the central fire alarm control center (Requirement). 


9.4.3 Drills and Tests - Evacuation drills and periodic tests of the central alarm monitoring 
systems shall be conducted in accordance with NFPA 1 and 29 CFR 1910.38 (Requirement). 


9.5  Fire Alarm and Detection System Outages 


Whenever a fire protection system (i.e., fire detection, reporting, notification devices) is removed 
from service for a period in excess of four hours, the AHJ and the fire department responsible for 
initial response shall be notified and an approved fire protection system impairment 
plan/procedure implemented (Requirement). 
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10. SPECIFIC OCCUPANCY REQUIREMENTS 


10.1  Aircraft Hangars and Maintenance Areas 


10.1.1 NASA aircraft hangars and hangars that house NASA Aircraft (including leased) shall be 
constructed and protected in accordance with the appropriate provisions of NFPA 409 
(Requirement). 


10.1.2 Draft Curtains 


10.1.2.1 Draft curtains shall be provided in accordance with the guidelines contained in NFPA 
204 (Requirement). 


10.1.2.2 The distance between curtain boards shall not exceed 100 feet (30.48 meters) 
(Requirement). 


10.1.3 Fire Alarms 


10.1.3.1 Aircraft hangars shall be equipped with an evacuation fire alarm system designed in 
accordance with paragraph 9.3 (Requirement). 


10.1.3.2 Maintenance areas shall be constructed and protected in accordance with the appropriate 
provisions of NFPA 409 and NFPA 410 (Requirement). 


10.2  Vehicle Repair Garages 


10.2.1 Vehicle repair garages shall comply with NFPA 88B (Requirement). 


10.2.2 Vehicle repair garages shall be located in 1 story buildings of non-combustible 
construction (Requirement). 


10.2.3 EXCEPTION:  Existing buildings. Modifications/upgrades to existing facilities shall 
comply with NFPA 88B (Requirement). 


10.3  Buildings Under Construction 


10.3.1 Buildings under construction shall comply with NFPA 1, NFPA 241, OSHA 
requirements, local codes, and general conditions of the specifications (Requirement). 


10.3.2 Fire Protection Removal Requirements 


10.3.2.1 When the work requires the temporary removal of the protection provided by an 
installed fire protection system, the work shall be programmed to limit the outage to the absolute 
minimum, and to assure that all practical precautions are taken, in the form of substitute 
protection and rescheduling of hazardous “hot work” until protection is restored (Requirement). 


10.3.2.2 Contractors shall not shut down, shut off, disconnect, block, or otherwise impair any fire 
protection sprinkler system, fire hydrant, fire alarm system, special extinguishing, or other 
installed fire protection system without prior authority in writing from the AHJ (Requirement). 


10.3.3 Sprinkler Systems 
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10.3.3.1 The installation of automatic sprinkler protection required as part of a project shall 
closely follow the construction and be placed in service as soon as practical and before 
occupancy or use of the area for storage or shops is allowed (Requirement). 


10.3.3.2 Placing portions of the automatic sprinkler system in service during construction shall 
not release the contractor from completing a final acceptance test as specified by the AHJ 
(Requirement). 


10.3.4 Space Heating Requirements 


10.3.4.1 All temporary space-heating installations (such as salamanders or plaster drying 
equipment) shall be approved by the AHJ (Requirement). 


10.3.4.2 All temporary space-heating installations shall comply with the following requirements 
(Requirement): 


10.3.4.2.1 No liquid fuel tanks shall be pressurized except liquefied petroleum (LPG) in 
approved containers (Requirement). 


10.3.4.2.2 To prevent fuel box explosions, liquid and gas burning units shall be provided with 
appropriate safeguards properly designed for the size and fuel rate of the equipment 
(Requirement).  For example, all gas or liquefied petroleum gas-heating units shall be equipped 
with safety pilots. 


10.3.4.2.3 Liquid and gas-fired units shall be shut down for refueling (Requirement). 


10.3.4.2.4 Solid fuel equipment shall be completely enclosed and vented to the outside 
(Requirement). 


10.3.4.2.5 Temporary heating units shall be of a stable design to guard against overturn and 
spilling fire and/or fuel (Requirement). 


10.3.4.2.6 Adequate clearance shall be maintained to prevent ignition of combustible materials 
(Requirement). 


10.3.5 Asphalt and Tar Kettles 


10.3.5.1 Asphalt and tar kettles or similar fired equipment for preparing hot substances shall be 
located in a safe place outside the building at a point where there is no danger of ignition of 
combustible materials (Requirement). 


10.3.5.2 Continuous supervision by the user shall be maintained while such equipment is in 
operation (Requirement). 


10.3.5.3 Each tar kettle shall be provided with a metal cover and an accurate thermometer or 
other gage located in full view of the operator (Requirement). 


10.3.5.4 Tar kettles shall be operated at temperatures at least 25 degrees below the ignition point 
of the material being used (Requirement). 


10.3.5.5 Two 4A:60BC rated fire extinguishers shall be provided and maintained within 25 feet 
of each tar kettle (Requirement). 







NASA-STD 8719.11A 


61 of 82 


10.3.5.6 Tar kettles shall not be located within 20 feet of a facility or shall be protected from the 
facility by a barrier standing 4 feet above and to both sides of the pot (Requirement). 


10.3.5.7 Rope barriers shall be provided to keep unrelated personnel 20 feet from the tar kettle 
(Requirement). 


10.3.5.8 The contractor shall verify that the lid will close tight and that the tar kettle will be 
constantly attended from 30 minutes prior to operations until 30 minutes beyond (Requirement). 


10.3.6 Torch Down Roofing 


10.3.6.1 All personnel on the roof during torch application shall be trained on the proper use of a 
fire extinguisher (Requirement). 


10.3.6.2 At least two 2½-gallon containers of water and two 20-pound ABC (dry chemical) shall 
be available within 10 feet of torch operation, per torch for use during the fire watch 
(Requirement). 


10.3.6.3 Fire watch personnel shall be provided during torch application and for two hours after 
completion of torch application (Requirement). 


10.3.6.4 At least one calibrated infrared heat detection gun per torch shall be provided for use 
during the fire watch to verify cool, safe, and a non-combustible conditions exist (Requirement). 


10.3.6.5 For at least 2 hours, fire watch personnel properly trained shall be provided to survey 
the underside of the roof deck (whenever possible), as well as the topside for possible smoldering 
elements (Requirement). 


10.3.6.6 All fire extinguishers prior to the completion of the day’s work shall be examined to 
make sure they are full and operable (Requirement). 


10.3.7 Scaffolding Shoring and Forms 


10.3.7.1 Steel or other noncombustible scaffolding, shoring, and forms are recommended, where 
practical. 


10.3.7.2 Wood, when used, shall be subject to the following (Requirement): 


10.3.7.2.1 Unnecessary accumulation of combustible forms or form lumber shall be avoided 
(Requirement) 


10.3.7.2.2 Storage of wood material shall be kept outside of, and as far as practical from, the 
perimeter of the building (Requirement). 


10.3.7.2.3 Forms and shoring shall be stripped from the building as soon as possible after 
completion of that phase of construction (Requirement). 


10.3.7.2.4 Scaffolding shall be removed as soon as it is no longer needed (Requirement). 


10.3.8 Gasoline-Powered Equipment - Gasoline-powered air compressors, hoists, derricks, or 
pumps shall be located so that the exhaust is well away from combustible material and exhaust 
vapors are piped outside, away from air intakes or otherwise adequately dispersed 
(Requirement). 
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10.3.9 Occupied Building Alterations 


10.3.9.1 When additions or major alterations are undertaken in occupied buildings, a barrier shall 
be erected to separate the construction areas from the remainder of the building (Requirement). 


10.3.9.2 This barrier shall be of noncombustible construction having a fire-resistance rating 
equivalent to that of the existing facility (Requirement). 


10.3.10 Emergency Exits 


10.3.10.1 Emergency exits shall be maintained during construction operations (Requirement). 


10.3.10.2 In the construction of new multistory buildings, at least one usable stairway (or ramp) 
shall be provided at all times (Requirement). 


10.3.10.3 The stairway shall be extended upwards as each floor level is erected during 
rehabilitation of/or modifications to existing buildings (Requirement). 


10.3.10.4 If normal paths of exit travel are blocked by construction, clearly defined and 
illuminated alternate exits shall be provided (Requirement). 


10.3.11 Inspections - The contractor shall conduct or have conducted an inspection of the entire 
work area at the end of each workday to discover any smoldering or incipient fires and to remove 
any hazardous conditions (Requirement). 


10.3.12 Fire Planning - The contractor shall prepare for necessary action in case of fire 
(Requirement). 


10.3.12.1   The degree of preparation depends upon the individual project but shall include 
(Requirement): 


10.3.12.1.1 Fire alarm-initiating procedures (Requirement). 


10.3.12.1.2 Notification of the fire department (Requirement). 


10.3.12.1.3 Location of fire protection equipment (Requirement). 


10.3.12.1.4 Evacuation procedures (Requirement). 


10.3.12.1.5 Manual fire fighting efforts (Requirement). 


10.3.12.1.6 Fire watch procedures (Requirement). 


10.4  Essential Electronic Equipment Areas/Record Storage/Laboratory 


10.4.1 Essential electronic equipment areas (see Chapter 3 for definition) shall be constructed 
and protected in accordance with the appropriate provisions of NFPA 70 and 75 (Requirement). 


10.4.2 Automatic Sprinkler Protection 


10.4.2.1 Automatic sprinkler protection is required for all electronic equipment and record 
storage areas and shall be installed in accordance with NFPA 13 and Chapter 8 of this document 
(Requirement). 
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10.4.2.2 The sprinkler system shall be valved independently from other sprinkler systems 
(Requirement). 


10.4.2.3 The zone valve shall be equipped with electrical supervision (Requirement). 


10.4.3 Under floor smoke detection shall be provided in all new raised floors (Requirement). 


10.4.4 All construction under floor shall be of noncombustible material, including any ramps 
and/or stairs (Requirement).  Use of wood or fire-retardant treated plywood is not acceptable. 


10.4.5 Automatic Smoke Detection Equipment 


10.4.5.1  Automatic smoke detection equipment capable of early warning shall be installed in all 
areas (Requirement). 


10.4.5.2  Each installation shall be engineered for the specific area to be protected and meet the 
requirements of NFPA 72 (Requirement). 


10.4.5.3 Smoke aspiration systems shall be used for new or refurbished essential electronic 
equipment areas (Requirement). 


10.4.5.4 The smoke detection system shall be connected to a locally sounding alarm 
(Requirement). 


10.4.5.5 The smoke detection system shall relay the alarm automatically to an approved central 
fire alarm control center (Requirement). 


10.4.6 Areas shall be separated from the remainder of the facility by 1 hour fire-resistive 
construction (Requirement). 


10.4.7 Record storage areas shall be separated from the remainder of the facility by 2 hour fire-
resistive construction (Requirement). 


10.4.8 Power cables in under floor spaces shall be either type Mineral Insulated, Metal Sheathed 
(MI), Metal Clad cable (MC), or Armored Cable (AC) cables or shall be installed in approved 
conduit or metallic tubing (Requirement). 


10.4.9 Communication, data, and interconnecting cables shall be installed in approved conduit or 
metallic tubing or listed as approved for use in air plenums.   


EXCEPTION:  Under floor spaces not meeting the above cabling requirements 
shall be provided with an automatic fire suppression system.  Sprinklers 
should only be used if the floor is raised a minimum of 4 feet (1.219 
meters) and the sprinklers have at least 18 inches (458 millimeters) 
clearance to blockage potential. 


10.5  Cooling Towers 


10.5.1 Cooling towers shall be constructed and protected in accordance with the appropriate 
provisions of NFPA 214 (Requirement). 


10.5.2 Additionally, the following shall be considered with concurrence by the AHJ 
(Requirement): 
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10.5.2.1 Protection Requirements 


10.5.2.1.1 Wood constructed cooling towers or those towers utilizing combustible 
construction/fill material, exceeding 2000 cubic feet in volume, shall be protected by a fixed, 
automatic, deluge sprinkler system, designed to provide complete coverage for the fill, fan deck, 
and fan motor (Requirement). 


10.5.2.1.2 Sprinkler design densities/criteria shall be per NFPA 214 (Requirement). 


10.5.2.1.3 Cooling towers with fiberglass or PVC type fill shall be considered combustible and 
shall be protected by sprinklers unless the fill is Factory Mutual approved (or equivalent) for use 
as noncombustible (Requirement). 


10.5.2.2 New cooling towers shall be listed by an approved testing agency (Requirement). 


10.5.2.3 Testing - The entire fire protection system shall be tested under simulated fire 
conditions prior to acceptance and on an annual basis thereafter (Requirement). 


10.6  Transformer/Switchgear Locations 


10.6.1 Transformers, switch-gear, and associated electrical equipment shall be installed in 
accordance with the appropriate provisions of NFPA 70 and 29 CFR 1910 (Requirement). 


10.6.2 Transformer installations shall require a hazard assessment by a qualified risk 
assessment/fire protection engineer as to the location/exposure/criticality (Requirement). 


10.6.3 The need for and/or type of protection of the transformer(s) shall be determined by the 
assessment findings and in conjunction with the AHJ (Requirement). 


10.6.4 The assessment shall utilize the criteria set forth in the current Factory Mutual Loss 
Prevention Data Sheet 5-4.  (TRANSFORMERS and ANSI IEEE Standard 979) (Requirement). 


10.6.5 Applicable NFPA codes shall also be used for guidance in the assessment process 
(Requirement). 


10.7  Food Preparation Areas 


Exhaust systems over cooking equipment shall be installed and protected in accordance with the 
appropriate provisions of NFPA 13, 17, 96, and local codes (Requirement). 


10.7.1 Extinguishing Systems: 


10.7.1.1 A complete, automatic, chemical fire extinguishing system shall be provided to protect 
exhaust hoods, duct systems, grease removal devices, and the surface of deep fat fryers, ranges, 
griddles, and broilers (Requirement). 


10.7.1.1.1 The system shall be in accordance with NFPA 17A (Requirement). 


10.7.1.1.2 Activation of the chemical system shall interrupt power and/or the fuel supply to the 
affected equipment, initiate the building fire alarm system, and send a signal to a central fire 
alarm control center (Requirement). 
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10.7.1.1.3 A trip device to manually activate the extinguishing system shall be installed away 
from the cooking equipment near the entrance to the food preparation area or in a major travel 
path (Requirement). 


10.7.1.2 A Class K, wet chemical type, portable fire extinguisher (potassium acetate base) shall 
be installed near deep fat fryers that use combustible cooking media (animal or vegetable oils 
and fats) (Requirement). 


10.7.1.3 An appropriate number of Class A water extinguishers and Class BC dry chemical 
extinguishers, base on the size of the area to be protected, shall be provided for protection of the 
building and areas not associated with deep fat fryers. 


10.7.1.4 Storage Areas - Storage rooms or areas used in conjunction with food preparation shall 
be protected with automatic sprinklers (Requirement).  (For limited areas where no more than six 
sprinkler heads are required, the water can be supplied from the domestic water system). 


10.8  Laboratories 


10.8.1 Laboratories shall be constructed and protected in accordance with the applicable 
provisions of NFPA 45 and 29 CFR 1910.119, and 29 CFR 1910.1450 (Requirement). 


10.8.2 Laboratories not fitting the classification outlined in the above referenced standards, yet 
housing unique, critically important, or high value research equipment, shall conform to the 
provisions of paragraph 10.4 (Requirement). 


10.8.3 The AHJ shall be consulted to determine which laboratories fall within this category to 
assure which fire protection features shall be applicable to the laboratories (Requirement). 


10.8.4 Automatic sprinkler protection is required for all areas and shall be installed in 
accordance with NFPA 13 and Chapter 8 of this document (Requirement). 


10.8.5 The sprinkler system shall be valved independently from other sprinkler systems 
(Requirement). 


10.8.6 The zone valve shall be equipped with electrical supervision (Requirement). 


10.8.7 Under floor smoke detection shall be provided in all new raised floors (Requirement). 


10.8.8 Also, all construction under floor shall be of noncombustible material, including any 
ramps and/or stairs (Requirement).  Use of wood or fire-retardant treated plywood is not 
acceptable. 


10.8.9 Automatic smoke detection equipment capable of early warning shall be installed in all 
areas (Requirement). 


10.8.9.1 Each installation shall be engineered for the specific area to be protected and meet the 
requirements of NFPA 72 (Requirement). 


10.8.9.2 Smoke aspirations system shall be used for new or refurbished areas (Requirement). 


10.8.9.3 The smoke detection system shall be connected to a locally sounding alarm and shall 
relay the alarm automatically to an approved central fire alarm control center (Requirement). 
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10.8.10 These areas shall be separated from the remainder of the facility by 1 hour fire-resistive 
construction (Requirement). 


10.8.11 Record storage areas shall be separated from the remainder of the facility by 2 hour fire-
resistive construction (Requirement). 


10.8.12 Power cables in under floor spaces shall be either type Mineral Insulated, Metal 
Sheathed (MI), Metal Clad cable (MC), or Armored Cable (AC) cables or shall be installed in 
approved conduit or metallic tubing (Requirement). 


10.8.13 Communication, data, and interconnecting cables shall be installed in approved conduit 
or metallic tubing or listed as approved for use in air plenums (Requirement).  (EXCEPTION:  
Under floor spaces not meeting the above cabling requirements shall be provided with an 
automatic fire suppression system.  Sprinklers should only be used if the floor is raised a 
minimum of 4 feet (1.219 meters) and the sprinklers have at least 18 inches (458 millimeters) 
clearance to blockage potential. 


10.9  Trailers and Manufactured Homes 


10.9.1 Construction Requirements: 


10.9.1.1 Use of trailers and manufactured home units as offices or for housing electronic 
equipment shall be reviewed and approved by the AHJ prior to siting (Requirement). 


10.9.1.1.1 All trailers and manufactured home units so used shall meet the appropriate 
construction, mechanical system, and electrical system installation requirements of ANSI 119.1 
and 24 CFR 3280 (Requirement). 


10.9.1.1.2 Trailer/mobile home complexes that exceed 2,500 square feet (232.25 square meters) 
shall meet all requirements for permanent structures listed in this document, local codes, and 
NFPA 80A (Requirement). 


10.9.1.1.3 Requirements for smaller complexes shall be determined by the AHJ (Requirement). 


10.9.1.2 Trailers and mobile home units arranged for occupancy shall comply with the interior 
finish concealed space and exit requirements of NFPA 101 (Requirement). 


10.9.1.3 Trailers and mobile home units shall be located at least 25 feet (7.62 meters) from 
permanent buildings and at least 25 feet (7.62 meters) apart, unless joined to form a single 
complex. 


10.9.1.3.1 Single complex trailers must be of the same hazard classification (Requirement). 


10.9.1.3.2 Single complex trailers shall be treated as permanent structures (Requirement). 


10.9.2 Fire Alarm Systems shall be installed as denoted in paragraph 9.3 (Requirement). 


10.10  Tunnels 


10.10.1 Tunnels shall be constructed and protected in such a manner as to prevent smoke, heat, 
and flame from being conveyed via the tunnel into occupied areas of a building in accordance 
with OSHA, local codes, and NFPA 101 (Requirement).  Fire-rated construction will be used as 
much as possible at the junction of the tunnel and the building foundation or exterior wall. 
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10.10.2 Fire Protection - Where passive measures alone would be insufficient to mitigate the 
hazard, automatic water spray systems at unprotected building openings or tunnel-wide fire 
suppression systems shall be installed (Requirement). 


10.10.3 Entrance Requirements - A sufficient number of portals as determined by the AHJ shall 
be provided in tunnel networks for emergency access and firefighting efforts (Requirement). 


10.10.4 Occupancy - Tunnels shall not be utilized as office or storage space (Requirement). 


10.11  Anechoic Chambers 


10.11.1 Anechoic chambers shall be protected by a complete fixed-based extinguishing system, 
designed and installed by recognized national standards, consisting of one of the following 
systems (Requirement) (Note- FM Global Data Sheet 1-53, Anechoic Chambers should be 
consulted when providing protection to Anechoic Chambers): 


10.11.1.1 Automatic wet-pipe sprinkler protection controlled by separate U.L. listed indicating 
control valves. 


10.11.1.2 A total-flooding automatic-acting primary system with a back-up automatic reserve 
system, both activated by a detection system integral to the suppression component of the 
system. 


10.11.2 Fixed extinguishing systems shall comply with the following conditions (Requirement): 


10.11.2.1 Control rooms shall be separated from the chamber by partitions having a fire-
resistance rating of at least one hour (Requirement). 


10.11.2.2 Vision panels shall be no more than nine square feet (0.836 square meters) 
(Requirement). 


10.11.2.3 Vision panels shall be wired glass in steel frames (Requirement). 


10.11.2.4 Air conditioning systems or other chamber ducting shall be independent of main 
facility systems (Requirement). 


10.11.2.5 Chambers shall be equipped with an approved smoke detection system if a water-based 
extinguishing system is utilized to protect the chamber (Requirement). 


10.12  Highbays 


10.12.1 Highbays are defined to be any space with a ceiling height of thirty (30) or more feet.  
These spaces represent fire protection challenges due to the heat and smoke dispersion over the 
potentially large distances, compounded by the unique and sometimes large fuel loads associated 
with the aerospace industry.  Based upon studies conducted by the National Institute of 
Standards and Technology (NIST), fire protection for highbay spaces shall conform to the 
following (Requirement): 


10.12.1.1 Spaces with ceiling heights less than 30 feet shall follow NFPA and manufacturers 
guidelines (Requirement). 


10.12.1.2 Spaces with ceiling heights 30 to 60 feet shall be designed by a registered Professional 
Engineer, with principles and practices in fire protection, using NFPA and manufacturer's 
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guidelines, computer fire models such as FPETOOLS, LAVENT, Fire Dynamics and Smoke 
View (FDS-SV) or Hazard, and sound engineering judgment (Requirement). 


10.12.1.3 Spaces with ceiling heights in excess of 60 feet shall be in accordance with Section 4.5 
(Requirement). 
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11. FIRE PREVENTION PROCEDURES 


11.1  General Fire Prevention 


11.1.1 Per NPR 8715.3, NASA Center Directors are responsible for implementing an effective 
fire safety program at their Center. 


11.1.2 The following references shall be utilized in the development of a Fire Prevention 
Program (Requirement): 


11.1.2.1 Fire Inspection and Code Enforcement Manual (IFSTA) 


11.1.2.2 Local Building and Fire Codes 


11.1.2.3 National Fire Prevention Code (NFPA) 


11.1.2.4 Fire Protection Handbook (NFPA) 


11.1.2.5 Fire and Life Safety Inspection Manual (NFPA) 


11.1.2.6 Occupational Safety and Health (29 CFR 1910, 29 CFR 1960 and 29 CFR 1926) 


11.1.2.7 NASA Safety Standards (NASA) 


11.1.2.8 Plans Examiner for Fire and Emergency Services Manual (IFSTA) 


11.2  Fire Reporting and Documentation 


11.2.1 The following documents shall remain on file for the periods shown (Requirement): 


Note: The AHJ can extend this time if warranted. 


11.2.1.1 Fire Prevention Inspections (2 Years) 


11.2.1.2 Fire/Evacuation Drills (2 Years) 


11.2.1.3 Plan Reviews (5 Years) 


11.2.1.4 Fire Protection System Inspections (5 Years) 


11.2.1.5 Fire (Incident) Reports (Indefinite) 


11.2.1.6 Fire Investigation Reports (Indefinite) 


11.2.2 Fires meeting the definition of "a close call" as defined by NPR 8715.3, “NASA General 
Safety Program Requirements,” shall be reported as specified in NPR 8621.1, “NASA 
Procedural Requirements for Mishap and Close Call Reporting, Investigating, and 
Recordkeeping” (Requirement). 


11.2.3 All NASA Centers shall report to the National Fire Incident Reporting System (NFIRS) 
directly or via a local system (Requirement). 


11.2.4 All fires shall be reported via the Incident Reporting Information System (IRIS) to the 
facilities emergency operations center and to NASA Headquarters, Safety and Assurance 
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Requirements Division, for lessons learned, and pattern development within NASA 
(Requirement). 


11.2.5 A summary of each NASA Center's incidents and their findings shall be reported to the 
annual meeting of the Fire Protection Working Group for review and suggestions (Requirement). 


11.3  Fire Investigation 


11.3.1 The AHJ at each NASA Center shall designate person(s) responsible for the investigation 
of all fires at their facilities (Requirement). 


11.3.2 The requirements in NPR 8621.1, “NASA Procedural Requirements for Mishap and Close 
Call Reporting, Investigating, and Recordkeeping,” and NFPA 921 shall be used in these 
investigations (Requirement). 


11.3.3 Contacts for outside assistance shall be established (Requirement). 


11.3.4 Security shall be notified of all fires that are suspicious in nature (Requirement). 


11.3.5 Persons within NASA assigned the responsibility of determining origin and cause shall be 
trained at the level of NFPA 1033 with annual refresher training provided by independent parties 
or certified origin and cause instructors (Requirement). 


11.4  Smoking Locations 


11.4.1 Smoking within government buildings is prohibited.  Outside smoking is prohibited 
within the following locations: 


11.4.1.1 Hot and warm zones of any hazardous material incidents. 


11.4.1.2 10 feet of any non-maintained vegetation. 


11.4.1.3 25 feet of any storage or transfer of flammable/combustible liquids. 


11.4.1.4 50 feet of any explosives transfer or storage magazine. 


11.4.1.5 200 feet of any storage or transfer of liquid oxygen. 


11.4.1.6 3-5 feet of any general combustible storage. 


11.4.1.7 Surplus scrap yards. 


11.4.1.8 Lumber storage yards. 


11.4.1.9 Active airport ramp, taxiway, or runway. 


11.4.1.10 On building/structure roofs  


11.5  Fire Safety Education 


11.5.1 Fire/Evacuation Drills 


11.5.1.1  Fire drills shall be conducted annually in all facilities occupied by ten or more persons 
(Requirement). 







NASA-STD 8719.11A 


71 of 82 


11.5.1.2  Fire drills shall be conducted and evaluated by persons knowledgeable in fire and life 
safety (Requirement). 


11.5.1.3 Fire drills shall not be announced to the general population, however, the AHJ may wish 
to have key personnel involved to prevent interruption of mission essential activities 
(Requirement). 


11.5.1.4 Emergency plans shall include contingencies for all phases of operations including 
mission essential operations (Requirement). 


11.5.1.5 These plans shall be reviewed and approved by the AHJ (Requirement). 


11.5.2 Fire Safety Education 


11.5.2.1 Fire Safety Education Programs shall be available to all occupants (Requirement). 


11.5.2.2 At a minimum, all new employees shall receive an introduction to emergency systems 
within thirty days of employment that includes how to activate the emergency services system, 
the operation of fixed systems, the evacuation plan for the building and the facility, awareness of 
emergency signals, hazard recognition and reporting, and the use of portable fire suppression 
equipment (if applicable) (Requirement).  Other safety equipment training can be done in 
conjunction with this training. 


11.5.2.3 Each Center/facility shall establish and maintain a comprehensive fire safety 
education/awareness program (Requirement). 


11.5.3 Fire Extinguisher Training 


11.5.3.1 Personnel that are required to use fire extinguishers shall be instructed in their use in 
accordance with OSHA 1910.38 (Requirement). 


11.5.3.2 The training shall include all fire extinguishers which they may reasonably be expected 
to encounter (Requirement). 


11.5.3.3 Persons who have not been trained in extinguishers shall not be instructed to use them 
(Requirement). 


11.5.3.4 Training shall include a hands-on exercise under the same conditions which they would 
be expected to encounter in the work place (Requirement). 


11.5.3.5 The training shall be supervised by a fire extinguisher instructor from the fire service 
(Requirement). 


11.5.3.6 Industry Refresher Training shall be conducted in accordance with OSHA requirements 
(Requirement). 


11.5.4 Fire Prevention Week - Centers are encouraged to take an active role in fire prevention 
week including jointly participating in surrounding community activities.  NASA Public Affairs 
should be contacted in the promotion of NASA contributions to fire safety through science. 
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11.6  Housekeeping 


Good housekeeping in all operations is essential for effective fire prevention.  Accumulation of 
rubbish, waste, and industrial residue as well as concentrations of flammable vapors provide 
excellent fuel sources for fire.  In order to minimize fire hazards in the workplace, the following 
housekeeping requirements shall be followed (Requirement): 


11.6.1 Large waste cans should be avoided in favor of small cans, which shall be emptied at 
regular intervals into a larger can in a safe remote location (Requirement). 


11.6.2 Smoking material shall not be disposed of in waste cans until 12 hours have past since it 
was last used (Requirement). 


11.6.3 Dumpsters and recycle bins shall not be stored closer then 10 feet from a structure with a 
fire rated wall and 15 feet from any other nonrated structure including towers (Requirement). 


11.6.4 Hazardous materials may not be disposed of in general waste dumpsters. 


11.6.5 Hazardous materials shall be disposed of in accordance with environmental regulations 
(Requirement). 


11.6.6 Metal lids or doors should be provided and, if provided, shall be kept closed when not in 
use (Requirement).  (EXCEPTION:  large bulk open top dumpsters). 


11.6.7 Paper in excess of that necessary to perform a task shall be removed (Requirement).  
Papers needed, which are awaiting actions, should be stored within cabinets until needed. 


11.6.8 Recycle paper storage bins shall not be stored in hallways or stairwells (Requirement). 


11.6.9 Bulk storage of recycled paper waiting processing shall be stored in outside containers 
(Requirement).  Bulk paper may be stored within a structure in an AHJ approved location. 


11.6.10 Approved (UL/FM) waste cans shall be provided in areas where oily waste and/ or 
flammable/combustible finishes are used or found (Requirement). 


11.6.10.1 These cans shall be emptied daily or anytime the self-closing lid will not close 
(Requirement). 


11.6.10.2 Areas where these cans may be needed include, but are not limited to, printing shops, 
vehicle repair shops, parts cleaning areas, and machine shops. 


11.6.10.3 The size of the container will be determined by the volume of material being generated 
and the frequency of disposal. 


11.6.11 No stock item, furniture, equipment, interior decoration, vehicle, debris, or other 
substantial physical object shall be placed or stored temporarily or permanently in a path of 
emergency travel (corridor, exit door, stairway, and point of exit discharge), without the approval 
of the AHJ (Requirement). 


11.6.12 No object shall be located in such a manner as to prevent access to, or use of, fire 
protection equipment (fire extinguishers, fire alarm pull stations, hydrants, fire hose outlets, fire 
alarm panel, sprinkler valves, and Fire Department connections) (Requirement). 


11.6.12.1 Combustible dust shall not be removed by air pressure (Requirement). 
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11.6.12.2 Vacuum is the preferred method since airborne combustible dust may create an 
explosive atmosphere. 


11.6.12.3 When air pressure must be used, all sources of ignition (pilot lights, on/off electric 
motors, hot work, etc.) shall be removed and the space must have adequate ventilation 
(Requirement). 


11.6.12.4 Vacuum equipment shall be equipped with explosion proof motors (Requirement). 


11.6.13 Scrap piles of combustible materials shall have fire lanes between piles at least 12 feet 
wide (Requirement). 


11.6.14 Mechanical and electrical rooms, elevator rooms, space above ceilings, beneath raised 
floors, and under stairwells shall be kept free of combustibles and flammable materials and not 
be used as offices, shops, or storage rooms (Requirement). 


11.6.15 Hallways, doorways, stairwells, and lobbies shall be kept free of trash and debris and not 
be used for storage (Requirement). 


11.6.16 Contractors, including construction contractors, shall remove and safely dispose of waste 
material and debris resulting from their operations on a daily basis (Requirement). 


11.6.17 All hoods, ducts, fans, and filters above stoves or grills shall be cleaned at frequent 
intervals to prevent them from becoming contaminated with grease or oily sludge (Requirement). 


11.6.17.1 The minimum frequency of cleaning will be daily for stoves and hoods, weekly for 
filters, and semi-annual for ducts and fans. 


11.6.17.2 No stove or grill shall be used without the filter in place (Requirement). 


11.6.18 A minimum of a 25 foot clear area shall be maintained between facilities, including 
trailers and boxcars, and combustible brush land (Requirement). 


11.6.19 A 50 foot clear area shall be maintained between facilities and densely wooded areas 
(Requirement). 


11.6.20 Closets, storage rooms, file rooms, and the like require a high degree of housekeeping to 
maintain commodities in proper containers and neatly stacked. 


11.6.21 Combustible wastes shall not be allowed to accumulate within or adjacent to facilities 
(Requirement). 


11.6.22 Rags contaminated with flammable or combustible liquids shall be kept in tightly 
covered, properly identified metal or polyurethane containers when not being used 
(Requirement). 


11.6.22.1 The containers shall be emptied at least daily and always before occupants leave the 
area (Requirement). 


11.6.23 Mops and other cleaning materials shall only be stored in janitorial closets or storage 
areas (Requirement). 


11.6.24 The use of free-burning foams and plastics is prohibited except when no satisfactory 
substitute is available and use is approved by AHJ. 
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11.6.25 Electrical appliances, which have been modified or that are nonstandard in any way, 
shall not be used (Requirement). 


11.6.26 All electrical appliances shall be unplugged when not in use, except when the appliance 
is controlled by an internal power switch (Requirement). 


11.6.27 Only UL listed or FM approved coffee makers, refrigerators, crock pots, toasters, and 
microwaves shall be permitted for general office food preparation provided the electrical system 
is capable of supporting the load needed for these items (Requirement).   Toaster ovens are not 
approved for use. 


11.6.28 Portable space heaters are prohibited unless permitted and approved by the AHJ or 
Center policy.  Permits shall be issued for validated medical reasons or during heating system 
outage (Requirement). 


11.7  Fire Prevention Inspections 


11.7.1 Fire prevention inspections shall be conducted by persons trained to recognize fire-related 
problems (Requirement). 


11.7.2 Fire prevention inspections are done with a written document developed for each 
inspection and maintained as outlined in paragraph 11.2 (Requirement). 


11.7.3 The frequency and the time of inspections shall be determined by the AHJ (Requirement), 
however the following is a recommended guide in developing a schedule: 


11.7.3.1 Quarterly Inspections: 


11.7.3.1.1 Mission essential 


11.7.3.1.2 High dollar value 


11.7.3.1.3 High life load (greater than 300 people) 


11.7.3.1.4 Moderate to high risk hazardous storage or process 


11.7.3.1.5 High fire/smoke/explosion potential 


11.7.3.2 Semi-Annual Inspections: 


11.7.3.2.1 Routine daily business 


11.7.3.2.2 Moderate dollar value 


11.7.3.2.3 Moderate life load (Less than 300 people) 


11.7.3.2.4 Moderate risk hazardous storage or process 


11.7.3.2.5 Moderate fire/smoke development 


11.7.3.3 Annual Inspections: 


11.7.3.3.1 Not normally occupied 


11.7.3.3.2 Low dollar value 







NASA-STD 8719.11A 


75 of 82 


11.7.3.3.3 No or low life load (less than 10 people) 


11.7.3.3.4 Low risk hazardous storage or process 


11.7.3.3.5 Low fire/smoke development 


11.7.4 The facility manager shall be given a copy of the inspection report and he/she shall be 
responsible for correcting deficiencies including following work orders through until complete 
(Requirement). 


11.7.5 To ensure correction of noted deficiencies, re-inspection shall be done within 30 days of 
initial inspection (Requirement). 


11.7.6 The use of Fire Department personnel to conduct these inspections is encouraged when it 
will not prevent them from performing emergency duties as outlined in Chapter 12.  This will 
present the opportunity for Fire Department personnel to update pre-fire plans at the time of 
inspection. 


11.7.7 A fire inspection should be used as a fire safety education tool first and foremost.  Only as 
a last resort should it be used as a compliance order. 


11.8  Hot Work 


11.8.1 Open fires are prohibited except when a Permit is issued by the Fire Services or Safety 
Official. 


11.8.2 The use of matches, lighters, and candles as substitutes for flashlights is prohibited. 


11.8.3 Welding and cutting and open flame operations conducted outside a designated shop 
requires a permit issued by the Fire Services or Safety Official.  As a minimum, the permit 
issuing official shall ensure that a fire watch is provided by the requester on all welding, cutting, 
open flames, and other hot work requiring a permit (Requirement). 


11.8.4 Permitting officials, fire watchers, welders, and their apprentices shall be familiar with 
and trained to the requirements provided in NFPA 51B, 29 CFR 1910.252 and 1910.253 
(Requirement). 


11.8.5 When fire systems are required to be deactivated for welding, cutting, open flames or 
other hot work, it is imperative that the systems be turned back on as soon as possible. 


11.8.6 The permitted location of welding, cutting, open flames, or other hot work shall not be 
changed or altered (Requirement). 


11.8.7 Whenever changes are made that either alter the permitted area, require new processes to 
be introduced into the area, or cause relocation to a different site, a new permit shall be issued 
(Requirement). 


11.8.8 Use of tar pots requires a permit issued by the Fire Services or Safety Official. 


11.8.9 Tar pots shall not be located within 20 feet of a facility or shall be protected from the 
facility by a barrier standing 4 feet above and to all sides of the pot that are exposed the building 
(Requirement). 
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11.8.10  Rope barriers shall be provided to keep unrelated personnel 20 feet from the tar pot 
(Requirement). 


11.8.11  The user shall verify that the lid will close tight and that it will be constantly attended 
from 30 minutes prior to operations until 30 minutes beyond (Requirement). 


11.9  Flammable and Combustible Liquids 


11.9.1 All storage cabinets for flammable and combustible liquids shall comply with NFPA 30, 
have UL/FM seal, and be painted a highly visible yellow, with 4 inch red lettering stating, 
"Flammable - Keep Fire Away" (Requirement). 


11.9.2 Where deemed appropriate by the AHJ, a Flammable/Combustible Liquid Storage Permit 
shall be obtained and prominently displayed on the outside of the cabinet (Requirement). 


11.9.3 All storage buildings, sites, and designated rooms for flammable and combustible liquids 
shall be identified as such in accordance with NFPA 30, and placarded per NFPA 704 
(Requirement). 


11.9.4 Bulk storage of flammable and combustible liquids shall be in compliance with the 
requirements of NFPA 30, and with the approval of Fire Services or Safety Official 
(Requirement). 


11.9.4.1 Only approved containers or portable tanks shall be used (Requirement). 


11.9.4.2 Storage of containers shall be on pallets or approved shelves (Requirement). 


11.9.4.3 Outside storage areas shall have a minimum of one fire hydrant within 500 feet 
(Requirement). 


11.9.4.4 The outside storage site shall be graded to allow drainage away from any buildings 
(Requirement). 


11.9.4.5 Outside storage shall be on pallets separated by 5 feet from all other pallets 
(Requirement). 


11.9.5 Storage of flammable and combustible liquids with a flash point of 200 °F or less shall 
comply with the following (Requirement):  


EXCEPTION:  single dispensers of common cleaning materials 


11.9.5.1 Spray cans shall be stored in accordance with NFPA 30 and AHJ regulations 
(Requirement). 


11.9.5.2 Frangible containers are prohibited for use in handling flammable and combustible 
liquids except when approved in writing by the Fire Services or Safety Officials.  In general, a 
total quantity of 1 gallon of flammable/combustible liquids may be stored in flammable 
containers per permitted storage cabinet.  This quantity can be increased per NFPA 45 for 
laboratory areas requiring frangible container storage based on liquid purity requirements. 


11.9.5.3 Flammable or toxic materials shall be used only in areas where adequate ventilation is 
provided (Requirement). 
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11.9.5.4 Provisions shall be made to prevent vapors from accumulating in confined spaces 
(Requirement). 


11.9.5.5 Electrical equipment shall be listed/approved for the appropriate hazard Class & 
Division per NFPA 70 (Requirement). 


11.9.5.6 Flammable liquid storage cabinets shall be located only in "No Smoking" areas and at 
least 15 feet from egress routes unless otherwise approved by the AHJ (Requirement). 


11.9.5.7 Flammable liquid storage cabinets shall not have combustible material stored in, on, or 
near them (Requirement). 


11.9.5.8 All flammable liquids which require refrigeration shall be stored in refrigerators or 
freezers that are NFPA 45 and FM/UL approved/listed (Requirement). 


11.9.5.9 Food shall not be stored in refrigerators with flammable liquids (Requirement). 


11.9.5.10 Flammable and combustible liquid storage cabinet venting bungs shall remain in place, 
unless the cabinet is connected to a singular vented system piped to the outside (Requirement). 


11.9.5.11 The flammable and combustible liquids that need to be separated because of 
incompatibility shall be in approved cabinets which are clearly identified; i.e., "Acids Only," 
"Bases Only," "Oxidizer Only," or other appropriate label (Requirement). 


11.9.5.12 Only FM/UL approved safety containers that meet NFPA and OSHA requirements 
shall be used (Requirement). 


11.9.6 Vehicles (loaded or empty) used for transporting flammable and combustible liquids shall 
not enter any building unless specifically approved by the AHJ (Requirement). 


11.9.7 Vehicles and engines shall not be fueled or defueled inside a building, except when 
approved by the Fire Services or Safety Official (Requirement). 


11.9.8 Any vehicle or engine being fueled or defueled inside a building shall be properly bonded 
and grounded (Requirement). 


11.9.9 The storage, possession, or use of flammable and combustible liquids (other than safety 
approved solvents) is prohibited except for non-substitute essential applications approved by the 
Fire Services or Safety Official. 


11.9.10 The user of such liquids shall develop an approved technical operating procedure for 
applications, precautions, and storage in accordance with OSHA 1910.1200 (Requirement). 


11.9.11 A copy of the procedure shall be readily available in the work area (Requirement). 


11.9.12 All construction contractors performing work shall comply with all of the requirements 
for storage and use of flammable and combustible liquids contained in this handbook as well as 
applicable OSHA regulations and NFPA codes (Requirement). 
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12. FIRE SERVICE OPERATIONS AND REQUIREMENTS 


12.1  General 


A fire protection program consists of fire protection engineering to minimize fire loss through 
engineering designs and systems, fire prevention to inspect for employee created fire hazards and 
provide fire safety education/training, and a fire suppression force to minimize losses in the 
event of a fire.  This chapter pertains to the fire service operations element of a fire protection 
program including command and control, fire fighting, emergency medical service (EMS), 
rescue and hazardous materials response. 


12.1.1 Each NASA Center Director's responsibilities for fire service operations and firefighting 
are provided in NPR 8715.3, Chapter 5. 


12.1.2 The fire department shall be equipped with a sufficient amount of first-line and reserve 
firefighting vehicles to combat anticipated fires (Requirement). 


12.1.3 Personnel staffing shall be authorized by the local individual who is the AHJ 
(Requirement).  Fire service operations may be provided by: 


12.1.3.1 NASA contractor 


12.1.3.2 Civil Service employees 


12.1.3.3 Other local fire departments 


12.1.3.4 Fire brigade 


12.1.3.5 Any combination of the above 


12.1.4 Hazardous Materials - The wide spread use of hazardous materials increases the 
possibility of a spill, leak, or fire involving these materials.  The fire protection role in such 
incidents is to provide command and control, provide rescue and EMS services, extinguish the 
fire, and contain the materials.  Once these actions have been accomplished, the involvement of 
the fire department reverts to a support role.  Recovery, neutralization, cleanup, and disposal of 
hazardous materials are accomplished by trained experts in the related field. 


12.1.5 The AHJ shall be notified by the Senior Fire Officer when staffing levels or the minimum 
amount of firefighting vehicles needed to support the NASA mission fall below the number 
needed to operate adequately in time of emergency (Requirement). 


12.2  Incident Management System 


12.2.1 Each NASA Center/facility shall adopt, implement, train in the use of, and utilize an 
Incident Management System in accordance with HSPD5, NIMS, and, NFPA 1561 when 
managing any emergency or disaster (Requirement). 


12.2.2 Specific responsibilities shall be identified in each NASA Center's Emergency 
Preparedness Plan required by NPR 8715.2, “NASA Emergency Preparedness Plan Procedural 
Requirements” (Requirement). 
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12.3  Local Fire Service Support 


When fire suppression, rescue, EMS, and/or hazardous materials response and other fire service 
related emergency responses are provided by a non-NASA local fire service organization, 
responsibilities and agreements shall be placed in writing (Requirement).  In many cases, NASA 
or NASA contractor personnel augment local fire service responses primarily through 
information coordination efforts. 


12.4  NASA Contractor or Civil Service Fire Service Operations 


12.4.1 Contractor(s) shall be held responsible for contract compliance (Requirement). 


12.4.2 Civil Service and contracted fire departments at each NASA Center/facility shall develop 
and implement a written Fire Service Operations Plan that ensures compliance with applicable 
NFPA, OSHA, FAA, and/or NASA documents (Requirement). 


12.4.3 The Fire Service Operations Plan shall include the following (Requirement): 


12.4.3.1 Mission Statement 


12.4.3.2 Management Plan: 


12.4.3.2.1 Organizational Structure and Lines of Communication 


12.4.3.2.2 Occupational Safety and Health Plan 


12.4.3.2.3 Self inspection/Self audit process 


12.4.3.2.4 Training and Certification Plan 


12.4.3.3 Operations Plans: 


12.4.3.3.1 Emergency Response Plan 


12.4.3.3.2 Minimum Staffing Plan 


12.4.3.3.3 Vehicle Maintenance and Refurbishment Plan 


12.4.3.3.4 Physical Fitness Plan 


12.5  Fire Brigades 


Where Industrial Fire Brigades are established and operated at a NASA Center/facility, the 
brigades shall, as a minimum, comply with this standard, NFPA 600, NFPA 1081, and OSHA 29 
CFR 1910.156 (Requirement). 


12.6  Communications 


Where consolidated communications centers are not employed, the provisions for providing and 
maintaining adequate facilities for the receipt of alarms and communications functions at each 
NASA Center/facility shall be provided and operated by qualified operators that meet the 
requirements of NFPA 1061 and 1221 (Requirement). 
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12.7  Aircraft Operations 


Each NASA Center/facility that has runways, taxiways, and facilities for the arrival and 
departure of aircraft shall have sufficient amounts of Aircraft Rescue and Fire Fighting (ARFF) 
resources to respond to and suppress fires and maintain a means of egress for the flight crews 
during aircraft emergencies, per FAA Part 139 and NFPA 403 (Requirement). 


12.8  Fire Stations 


12.8.1 Each fire station located at NASA Centers/facilities shall be designed, constructed, and 
maintained to allow the fire department to effectively fulfill its assigned mission(s) and to 
provide firefighters with a safe working environment orientated to their operational needs 
(Requirement), including: 


12.8.1.1 A training and education center to provide firefighters an environment conducive to 
learning manipulative and technical skills (Requirement). 


12.8.1.2 A dining room with tables and chairs, stove and oven, refrigerator, sink, dishwasher, 
counter space, and cabinet storage (Requirement). 


12.8.1.3 Furnished day room and recreational area (Requirement). 


12.8.1.4 Sleeping accommodations with individual or crew cubicle, clothing racks, nightstands, 
lockers, drapes, individual lighting, and carpeting (Requirement). 


12.8.1.5 Physical fitness room equipped with proper exercise equipment (Requirement). 


12.8.1.6 Storage area(s) for extinguishing agents, equipment, and materials, including personal 
protective equipment (PPE) (Requirement). 


12.8.1.7 Bays to house assigned fire apparatus and support vehicles (Requirement). 


12.8.1.8 Administrative space (Requirement). 


12.8.1.9 Heating and air conditioning (Requirement). 


12.8.1.10 Fire Alarm Communications Center for those NASA Centers/facilities that assign this 
function to the fire department (Requirement). 


12.8.1.11 Compliance with applicable portions of NFPA 1500 (Requirement). 


12.8.1.12 Maintenance/repair area(s) for facility, apparatus, and/or equipment, including 
personal protective equipment (PPE) (e.g. sink(s), washer, and dryer) (Requirement). 


12.8.1.13 Emergency Operations Center (e.g. primary or alternate site) for those NASA 
Centers/facilities that assign this function to the fire department (Requirement). 


12.8.1.14 Compliance with applicable portions of NFPA Fire Protection Handbook 
(Requirement). 
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12.9  Response Time and Distance 


12.9.1 For NASA Centers/facilities, the AHJ shall establish response times to various facility 
locations to ensure that the fire response arrives in a timely manner in order that appropriate 
action(s) are taken to mitigate the emergency situation (Requirement). 


12.9.2 For a fire department emergency response, the turnout time shall be no longer than 1 
minute (Requirement). 


12.9.3 Unannounced station bunker drills shall be performed to ensure compliance with the 
standard (Requirement). 


12.9.4 Annual time/distance response assessments from station(s) to major facilities shall be 
conducted and recorded to ensure capability to reach the scene in a timely manner 
(Requirement). 


12.10  Pre-fire Planning 


12.10.1 Each NASA/Center/facility shall implement a pre-fire plan program (Requirement). 


12.10.2 Pre-fire plans shall be prepared on facilities with a current replacement value in excess 
of $500,000 or more than 10,000 square feet of floor space (Requirement). 


12.10.3 Pre-fire plans shall also be required for each type aircraft that is based at the Center or 
regularly frequents the Center (Requirement). 


12.10.4 While NFPA 1620 (facilities) and NFPA 424 (aircraft) shall be referenced, the minimum 
required data for a pre-fire plan is as follows (Requirement): 


12.10.4.1 Facility Pre-fire Plans: 


12.10.4.1.1 Facility number, type, occupancy, and fire loading (Requirement). 


12.10.4.1.2 Square footage and number of floors (Requirement). 


12.10.4.1.3 Location of water supply, connections, and valves (Requirement). 


12.10.4.1.4 Facility hazards, laboratories, flammable storage, or other potential hazards 
(Requirement). 


12.10.4.1.5 Approach access and fenced areas (Requirement). 


12.10.4.1.6 Water available, determined by fire flow (Requirement). 


12.10.4.1.7 Type of fire systems, locations of water and utility shut-off valves (Requirement). 


12.10.4.1.8 Single line drawing with NFPA 170 symbols (Requirement). 


12.10.4.1.9 Forcible entry and air tools required to gain entry (Requirement). 


12.10.4.1.10 Specialized facility features (Requirement). 


12.10.4.1.11 Approximate number of occupants (day/night) (Requirement). 


12.10.4.2 Aircraft Pre-fire Plans: 
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12.10.4.2.1 Any hazards not indicated in the applicable Technical Manual, Aircraft Emergency 
Rescue Information (Fire Protection) (Requirement). 


12.10.4.2.2 Type of Aircraft (Requirement). 


12.10.4.2.3 Optimum vehicle positions (ARFF vehicles) (Requirement). 


12.10.4.2.4 Approach to entry points on aircraft (Requirement). 


12.10.4.2.5 Predesignated rescue duties (Requirement). 


12.10.4.2.6 Other factors pertaining to aircraft fire fighting (Requirement). 
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1.0 PURPOSE OF DOCUMENT 
 
This document outlines the Center-level processes and procedures at Dryden Flight 
Research Center (DFRC) for mishap investigation and reporting.  It amplifies, interprets, 
and describes the implementation of requirements from higher governing directives, by 
defining the roles, responsibilities, and processes of participating DFRC organizations.  
It does not outline the process/procedures necessary to render the initial emergency 
response. 
 
 


2.0 SCOPE & APPLICABILITY 
 
This document applies to all incidents categorized as Class B or lower for which Dryden 
and its contractors have operational control, and where cooperative agreements assign 
DFRC responsibility to investigate.  This directive does not cover project-unique activity 
that does not qualify as a close call or mishap in accordance with NPR 8621.1, NASA 
Procedural Requirements for Mishap Reporting, Investigating, and Recordkeeping.   
 
Other than individual and supervisory reporting requirements, this procedure does not 
address the immediate reporting requirements to NASA Headquarters and other 
Federal agencies.  These requirements are addressed in DCP-S-001 for aviation-
related mishaps.   
 
If guidance contained herein contradicts higher governing requirements, it is the 
individual’s or organization’s responsibility to take a course of action that ensures the 
best safety posture while resolving the issue with the organizations involved. 
 
 


3.0 PROCEDURE OBJECTIVES 
 
This procedure yields the necessary decisions and reporting to 


A. Reduce mishaps and close calls. 


B. Meet NASA Headquarters (Incident Reporting Information System) and other 
government agency (NTSB, OSHA, etc.) reporting requirements.  (NPR 
8621.1). 


C. Meet NASA Headquarters investigation requirements.  (NPR 8621.1). 


D. Fulfill requirements of the risk management element for safety programs 
resulting from implementation of DPD-8700.1. 


E. Establish processes to facilitate funding and internal cost accounting of 
mishap and close call investigation and reporting.  


F. Facilitate the generation of lessons learned for entry into the NASA LLIS. 
 



https://odie.ndc.nasa.gov/DMS/DCP-S-001.pdf

https://odie.ndc.nasa.gov/DMS/DPD-8700.1.pdf
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4.0 RELEVANT DOCUMENTS 
 


4.1 Authority Documents 
 


NPR 8621.1 Mishap Reporting, Investigating, and Record Keeping 
  


DPD-8700.1 Organizational & Individual Safety Responsibility 
 


4.2 Reference Documents 
 


This document reflects requirements and recommendations from following 
directives:  


 
DCP-S-113 Lessons Learned Approval Process 
  


NPR 8715.3 Safety Manual 
 
 


5.0 WAIVER AUTHORITY 
 
Waiver authority for Center-level requirements rests with the Center Director unless 
specified otherwise. 
 
 


6.0 ACRONYMS & DEFINITIONS 
 


6.1 Acronyms 
 


AMO Aircraft Management Office 


CAP Corrective Action Plan  


CD Center Director 


CHMO Chief Medical Officer 


DCP Dryden Control Procedure 


DPD Dryden Policy Document 


DFRC Dryden Flight Research Center  


IRIS Incident Reporting Information System 


LL Lessons Learned 


LLIS Lessons Learned Information System 


NASA National Aeronautics and Space Administration 


NSTC  NASA Safety Training Center 


NTSB National Transportation Safety Board 



https://odie.ndc.nasa.gov/DMS/DPD-8700.1.pdf

https://odie.ndc.nasa.gov/DMS/DCP-S-113.pdf
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NPR NASA Procedural Requirement 


OPR Office of Primary Responsibility 


PACE Public Affairs, Commercialization & Education Office 


POC Point of Contact 


QA Quality Assurance 


RO Responsible Organization 


S&MA Safety and Mission Assurance 


SH Safety, Health & Environmental Branch, S&MA 


SQ Quality Assurance Branch, S&MA 


 
6.2 Definitions 


 
Aviation Close Call:  The following incidents will be considered a close 
call with respect to aviation activity as defined in DPD-8700.1, unless 
injury or damage further categorizes it as a mishap.  This list is not all 
inclusive, but is meant to complement not supersede the definition found 
in NPR 8621.1. 


 Any NTSB reportable incident (49 CFR Ch. VIII (10–1–03 Edition) § 
830.5) not covered by a higher severity mishap definition from NPR 
8621.1. 


 Conditions requiring the declaration of an airborne emergency 


 Near mid-air collision 


 Physiological incident 


 Bird Strike 


 Foreign Object Damage 


 Airborne lightening strikes or hail damage 


 Unintentionally dropped objects 


 Ground events where significant energy was released and the 
potential for damage or injury existed 


 
Flight Activity:  Activity that occurs after the initiation of a vehicle’s 
takeoff until completion of the landing. 


 
Ground Activity:  Activity that occurs before and after flight activity.  


 
Incident:  General term referring to a mishap or close call as defined in 
NPR 8621.1 or in this document. 


 



https://odie.ndc.nasa.gov/DMS/DPD-8700.1.pdf
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Investigation Lead:  The lead member of the investigation authority.  This 
is the board chair, team lead, or sole investigator depending upon the 
selected investigation authority structure (See NPR 8621.1).   


 
 


7.0 PROCEDURES 
  


7.1 Initial Incident Reporting 
 


Consistent with NPR 8621.1 and DPD-8700.1, it is the responsibility of all 
individuals present at the incident to ensure that the incident is reported 
immediately to a safety representative or the S&MA Directorate.  
Additionally, those directly involved should inform their immediate 
supervisor as well.   


 Because this is a mishap response effort, not an emergency response 
effort, calling 911 or emergency response personnel does not fulfill this 
requirement.  Emergency notification is a higher priority, however.  


 Supervisors should also inform their immediate management chain.   


 Additionally, personnel should preserve evidence where possible 
without endangering themselves.   


 Participants and witnesses to the incident shall refrain from discussing 
the incident until investigation members have collected statements and 
conducted individual interviews.  This practice will prevent cross 
contamination or loss of valuable evidence.   


 Initial investigation procedures shall be outlined in project and center 
mishap response procedures covering the time until investigation 
authority arrives on scene.  


 
Individuals responsible for these procedures will be trained in their 
responsibilities by S&MA before deployment.  Specific procedures for 
notification of applicable aviation-related incidents to NASA Headquarters 
and other external agencies are contained in DCP-S-001.   


 
7.2 Mishap Investigation & Reporting Management 


 
This process is managed by the S&MA Directorate and is implemented for 
DFRC mishap/close call investigation and reporting, which includes 
corrective actions and lessons learned.  Where necessary, the process is 
further subdivided to address unique requirements of aviation-related 
incidents.   


 



https://odie.ndc.nasa.gov/DMS/DPD-8700.1.pdf

https://odie.ndc.nasa.gov/DMS/DCP-S-001.pdf
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For aviation-related incidents, the initiation, facilitation, and tracking of the 
investigation’s progress will be the responsibility of the Aviation Safety 
Office and the Safety, Health, and Environmental Branch for non-aviation-
related incidents.  These S&MA groups will ensure that pertinent data 
concerning the investigation’s progress is entered into the NASA Incident 
Reporting and Investigation System.  The steps of the process described 
below are provided in detail in a flow diagram contained in Appendix A. 


 
For most investigations, the appointing official and report approving official 
will be one and the same, as indicated in table 


 
7.2.1 Investigation Initiation 


 
Investigations are initiated by the Center Director for Category A & B 
mishaps, the Director for the S&MA Directorate for category C & D 
mishaps, and the Directorate or Office Lead of the responsible 
organization for close calls.  (See Table #1.)   


 
In all cases, a higher category appointing official may initiate the 
investigation at their level.  This intervention will elevate all process 
requirements to that appointing official’s level.   


 
The S&MA Director will coordinate with the Center Director or the 
Responsible Organization as to who will be the appointing official.  An 
elevation in the level at which an incident will be investigated does not 
change the actual categorization of the incident    


 
Authorization of an investigation by a board, team, or single 
investigator will be by letter signed by the appropriate appointing 
official.   


 Letters will include at a minimum, membership/composition, 
designation of the responsible organization for mishaps; 
responsibilities of the investigating body, designation of appropriate 
fiscal funding and labor accounts, refresher investigation training, 
and report completion date.   


 The responsible organization is responsible for establishing the 
fiscal mechanism to fund board activity.   


 Changes to this information require an amendment letter signed by 
the appointing official.   


 
7.2.1.1 Incident Cost Allocation and Accounting 
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The cost of an incident shall be tracked to verify proper 
categorization and final reporting in IRIS.   


 The responsible organization for the incident will establish the 
necessary funding and accounting mechanisms to determine 
this cost.   


 Consistent with NPR 8621.1, these costs include those which 
would be necessary to return the vehicle to an airworthy or pre-
mishap condition.   


 Accounting mechanisms may be tailored to fit the complexity of 
the incident and can be as simple as a reasonable labor 
estimate along with current contract or civil servant rates 
provided in a spreadsheet.   


 At the onset of an investigation, estimated cost will be used as a 
reasonable determination of incident categorization.   


 Managers will ensure that contracts and other agreements 
include the necessary mechanisms to support this cost 
determination.  See Attachment D for more details. 


 
7.2.1.2 Investigation Costs 


 
The responsible organization (RO) is also accountable for all costs 
associated with the investigation.  The RO will establish the 
necessary funding and cost accounting mechanisms to provide and 
account for the cost of the investigation.  Unless a specific labor 
RAD is established for the investigation team, the team will use the 
general G&A labor RAD for mishap investigation.  Once the 
investigation termination letter is signed by the appointing official, 
then S&MA will notify Code C of the need for the RO to reimburse 
G&A for the labor charged to the general investigation RAD. 


 
7.2.1.3 Employee Status 


 
Employees having potentially causal actions/decisions in a class B 
or higher incident or a lower class incident where the possibility of 
serious injury or death was likely, will be immediately relieved 
without prejudice of like duties pertinent to the incident for a period 
of no less than 7 calendar days.  This action is in no way an 
indictment of responsibility or accountability, but provides sufficient 
time for the employees and management to assess post incident 
stress factors and determine an appropriate course of action for 
resumption of duties that ensures the safety of the employee and 
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others in the work setting.  Reinstatement requires approval by the 
contract site manager and/or the Center Director in writing.  
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7.2.2 Mishap Investigation Board Membership and Composition 
 


The following is the initial membership for Center Director-authorized 
Class B mishap boards.  This membership is tailorable for less severe 
mishaps and close calls at the discretion of the appointing official, but 
shall meet the minimum requirements of NPR 8621.1.  All 
investigations are assigned an Ex-Officio member to guide the 
investigation body and review their final results and report for proper 
root cause identification and compliance with headquarters and local 
requirements. 


 
A. At a minimum, Boards shall consist of the following voting 


members: 


 Chairperson:  Sourced from outside the responsible 
organization’s directorate 


 Ex-Officio Member: Sourced from the S&MA Directorate)  


 Medical Member (Flight Surgeon for aviation incidents)  


 Human Factors member 
 


B. For aviation-related mishaps, additional board members are 


 Pilot member (preferably qualified in the type aircraft and, if 
possible, senior in position to incident pilots; not required for 
ground incidents) 


 Maintenance member (preferably assigned in the type aircraft, 
but not a subordinate to a member under investigation) 


 
Roles may be deleted or combined at the request of the Chairperson 
and the approval of the appointing official, as long as NPR 8621.1 
requirements are met.  Individuals that are assigned combined roles 
shall meet training criteria for both positions.   


 
Non-voting members may be assigned as necessary and shall serve 
as an advisor or consultant capacity.   


 
Investigation authorization for aviation-related incidents is a task 
executed as part of DCP-S-001 procedures. 


 
7.2.3 Member Qualification & Training 


 
Voting board members, regardless of mishap type, shall be trained.  



https://odie.ndc.nasa.gov/DMS/DCP-S-001.pdf
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 All members shall have taken the NASA Safety Training Center 
(NSTC) course in Human Factors in Accident Investigation, a 
course in root cause analysis, and a course on Mishap 
Investigation (preferably aircraft-oriented for aviation related 
incidents).   


 The courses should have been completed within the last 5 years.   


 If the member has participated in at least 2 boards in the last 2 
years, then training may be delayed for an additional year.   


 Each member should also be currently trained and/or certified in 
the specific Dryden procedures for their specialty.   


 Additionally, the Chairperson shall have taken the NSTC course on 
Mishap Investigation Chairperson.   


 Credit for course equivalency will be determined by the S&MA 
Directorate. 


 
7.2.3.1 Medical and Human Factors Members  


 
Human factors member shall have a degree or certification in flight 
medicine or clinical psychology and have taken courses in the 
following subjects: 


 Human Factors in Aviation Mishaps 


 Aviation Physiology  
 


Training equivalency for the aforementioned medical and human 
factors requirements will be determined by DFRC Flight Surgeon. 


 
7.2.4 Ex-Officio Members 


 
These members shall be designated by the Director of S&MA and shall 
complete the following training requirements.  


 The NSTC course on mishap investigation,  


 A course in root cause determination and tools,  


 The NTSC course on chairperson responsibilities, and  


 The NTSC course on human factors in mishap investigation.   


 The individual shall be trained in the DFRC investigation and 
reporting requirements and procedures.   


 Qualification requires participation with a qualified Ex-Officio in at 
least one investigation. 
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 NSTC courses shall be within the last 5 years, except for the 
mishap investigation course which must be taken every 3 years.  
Refresher training is suitable after initial certification.   


 If the member has participated in at least 2 boards in the last 2 
years, then training may be delayed for an additional year.   


 Credit for course equivalency will be determined by the S&MA 
Aviation Safety Manager. 


 
7.2.5 Refresher Training 


 
All board members shall receive refresher training on board 
procedures and root cause analysis after assignment to an 
investigation by either on-line (if available) or classroom instruction.  
S&MA Directorate is responsible for providing the training.  Prior to 
each deployment, individuals assigned initial investigation 
responsibilities for a deployed operation will receive refresher training 
from S&MA on their responsibilities. 


 
7.2.6 Candidate Availability and Assignment 


 
S&MA directorate shall maintain a list of qualified candidate board 
members for each of the specialties and shall track their qualification 
currency and training.  Inclusion on the list as a Board Chairperson 
requires approval of the Center Director.  This list will be reissued 
annually in October.  Other specialty members shall be assigned by 
their respective directorate/office manager, also on an annual basis.  
The DFRC Flight Surgeon shall establish and maintain a list of 
candidates for the medical and human factors positions.  Other federal 
employees outside DFRC may be used when necessary.  Training 
may be tailored for these individuals at the discretion of the appointing 
official as long as the NPR 8621.1 minimum requirements are met.  
Minimum number of certified individuals for each specialty shall be 


 
Chairperson: 12 


Pilot: 4  


Maintenance 5 


Human Factors 3 


Ex-Officio 10 


Medical 3 
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7.3 Investigation Process 
 


7.3.1 Investigation Procedures 
 


Procedures for each board member specialty shall be developed and 
maintained by S&MA.  Procedures should be followed where possible 
and supplemented if necessary.  


 
The investigation authority will control the accounting and release of 
personal effects collected as evidence in the investigation process.  
These items should be returned to the member or next of kin as soon 
as possible. 


 
The assigned ex-officio will conduct a review with investigation 
members after each investigation to capture lessons learned 
concerning the investigation and reporting process.  This information 
will be used to improve and revise appropriate procedures and 
requirements. 


 
7.3.2 Investigation Analysis 


 
Any mishap or close call that is reportable in the NASA Incident 
Reporting Information System (IRIS) must be investigated to determine 
root cause(s), proximate cause, contributing factors, observations, and 
appropriate recommendations.  Determination must use a root cause 
identification methodology of sufficient depth to uncover possible root 
cause(s) associated with management and organizational factors.  If 
the investigation discovers findings that have an immediate impact on 
the safety of operations, the investigation lead shall coordinate with the 
S&MA office on the release of this information into proper channels.  
The Ex-Officio may facilitate this process. 


 
7.3.3 Equipment, Tools, & Analysis 


 
S&MA shall provide computers, video digital recorders, individual 
specialty checklists, and other nominal support equipment to facilitate 
board activity.  All other requirements will be provided for and funded 
by the responsible organization/project. 


 
7.4 Reporting 


 
All mishaps require that a report consistent with NPG 8621.1 requirements 
be completed.   
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 The reports shall be completed in the template format provided by the 
S&MA Directorate tailored to the NPR requirements based on class 
categorization.   


 All reports shall include a cross matrix of findings and 
recommendations, as well as, a separate listing of all root cause, 
contributing factors and observations.   


 
Processing of mishap and close call reports shall adhere to the 
procedures defined in Attachment B.  The timing prescribed therein is for 
the nominal investigation and may be shortened by the appointing official 
based on the simplicity and scale of the incident.  Unless specified 
otherwise by the appointing official, timing is shortened for Class D 
mishaps and close calls as specified in Appendix B.  


 
Preliminary results will be briefed to the approving official and responsible 
organization within the first 45 days, if possible.  Attendance at this 
briefing is at the discretion of the approving official.  If timing of this 
briefing is inappropriate, a date should be arranged with the approving 
official within 35 days of investigation authorization.  


 
To enhance the final report’s factual accuracy, the final draft will be 
reviewed by a peer from the responsible organization, and others as 
deemed assigned by the approving official, before it is submitted to the 
approving official, endorsing official, and S&MA Director.  The peer review 
assignment will be made by the approving official per memo.  It is not 
mandatory to respond to the comments from these reviews.  Response is 
at the discretion of the investigation authority.  


 
All reports shall be reviewed by an endorser designated by the approving 
official.  For reports for which the Center Director is the approving official, 
the DFRC S&MA Director will also endorse the report.   


 
7.4.1 Report Distribution 


 
Once the report is approved by the approving official and approved for 
public release, the S&MA Directorate will make the report available to 
the DFRC workforce and distribute the report to other NASA centers, 
NASA Headquarters, and external agencies as required by NPR 
8621.1.  Additionally, the investigation’s results will be released 
through DFRC management forums to ensure effective and 
appropriate communication to all employees.  After distribution of the 
report, development of the corrective action plan, and development of 
lessons learned, the investigation will be closed via letter from the 
approving official.  
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Inquiries concerning the report will be forwarded to the approving 
official for disposition, not the investigation authority.  The approving 
official may request assistance from the investigation authority to 
develop a response to the inquiry; however the official response will be 
signed by the approving official or, if required, legal counsel or higher 
authority.  Identity of the individual making the inquiry will be kept 
anonymous to the maximum extent possible to avoid the potential for 
personal conflicts.  The approving official is not bound to respond to 
any particular inquiry, except where required by law.  


 
7.5 Corrective Action Plan 


 
All investigated incidents require a corrective action plan (CAP) which is 
processed in accordance with Table #1 below.  Once the report is 
approved by the approving official, the CAP will be developed by 
responsible organization at the direction of the S&MA Director.  CAP 
development will be facilitated by the use of an S&MA template.  
Estimated completion dates for CAP actions will include both the month 
and year.  The S&MA Director will make the preliminary assignment of the 
responsible directorate/office for each recommendation.  The responsible 
organization for the incident will coordinate responses to 
recommendations that are targeted at other organizations.  Responding 
organizations are not bound by the report recommendation; however, 
deviation will be justified in the CAP.  Each corrective action will have an 
assigned POC (name and phone #).   


 
Once the CAP is approved, each POC will ensure that the corrective 
action is entered into IRIS for tracking.  Each POC should add the actual 
steps taken to complete the action below the corrective action entered into 
the approved CAP.  The POC’s organization is responsible for providing 
objective evidence of the actions taken.  For example, if the action was to 
give a briefing, then the steps would include the provision of meeting 
minutes, attendees list, and a copy of the slides or presentation material.  
These would be made available for the auditor as objective evidence upon 
request. 


 
All CAP completion shall be audited by the Safety, Health, and 
Environmental Office (Code SH) or the Quality Assurance Branch (Code 
SQ), as appropriate.  For CAPs with actions spanning longer than 6 
months, audits shall occur at least twice; once approximately halfway 
through CAP implementation and a second time, within 30 days after 
projected completion.  These dates are set after CAP approval and 
recorded in the CAP.  The process for development, approval, and closure 
of CAPs is presented in Attachment C. 
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Incident 


Category


Investigation   


Appointing Official *
CAP Approval CAP Concurrence


CAP 


Tracking
CAP Audit


A HQ MD


CD,  S&MA Director, 


Associate Director of RO, 


RO Safety Rep


RO S&MA QA


B CD CD


S&MA Director,  RO 


Safety Rep, Associate 


Director of RO 


RO S&MA QA


C CD
Associate 


Director of RO


 S&MA Director, RO 


Safety Rep
RO S&MA QA


D S&MA Director
Associate 


Director of RO


 S&MA Director,             


RO Safety Rep
RO S&MA QA


Close Call S&MA Director
Associate 


Director of RO


Code S Director,            


RO Safety Rep
RO S&MA QA


Legend


RO Responsible Organization


CD Center Director


S&MA Safety & Mission Assurance


   * - Decision to convene can be pre-empted by authority of higher incident severity.  CAP 


responsibilities will be elevated to that level as well.


 


Table 1 – Roles & Responsibilities 
 


7.6 Lessons Learned 
 


Lessons Learned shall be developed in accordance with DCP-S-113, 
DFRC’s Lessons Learned Approval Process for all mishaps and close 
calls that are formally investigated.   


 The mishap’s lead investigator will develop lessons learned that apply 
at the center level.   


 The responsible organization will develop lessons learned that apply to 
their directorate/project activities as relates to the mishap.   



https://odie.ndc.nasa.gov/DMS/DCP-S-113.pdf





Mishap and Close Call Investigation and Reporting DCP-S-047, Baseline-3, REVALIDATED 
 Expires October 1, 2013 
 Page 20 of 35 


 


Before use, check the Master List to verify that this is the current version. 
This document MAY contain information which falls under the purview of the U.S. Munitions List (USML), 


as defined in the International Traffic in Arms Regulations (ITAR), 22 CFR 120-130, and is export 
controlled.  Dryden distribution only.  Contact MSO regarding external distribution. 


 The Ex-officio member(s) will develop lessons learned that apply to the 
investigation and reporting process. 


 
However, these assignments do not preclude any individual from 
identifying lessons learned associated with close calls or mishaps.   


 
Lessons learned should be coordinated within their respective directorate, 
reviewed by the appointing official, and submitted into the DFRC lessons 
learned process for processing into the Lessons Learned Information 
System.   


 
Lessons learned of positive outcomes discovered during the investigation 
are encouraged.   


 
7.7 Periodic Exercise 


 
S&MA shall plan and lead periodic exercises to review the investigation 
process and checklists under various scenarios.  These periodic exercises 
shall take place at least once every two years in the absence of class B 
and C mishaps and may be associated with emergency response 
exercises.  As part of the exercises, S&MA will also plan and lead 
refresher training for designated board candidates in instances for which 
the lack of actual investigation activity has not occurred frequently enough 
to ensure currency and the viability of procedures at all mishap levels.  
S&MA will collect and process lesson learned from these exercises. 


 
7.8 IRIS Reporting 


 
Codes O, F, and P are responsible for their own entry of data into the 
NASA Incident Reporting Information System (IRIS).  Code S will handle 
IRIS entry requirements for all other Codes.  To accomplish this, they will 
have at least one individual who is trained in IRIS data entry and retrieval 
to facilitate incident reporting, corrective action closure, and incident 
trending.  Reporting in IRIS, as required by NPR 8621.1, will be 
accomplished as described below.   


 
7.8.1 Initial report (COB next duty day)  


 
Individuals involved, their supervisor, or the organizations trained IRIS 
representative may make the initial report into IRIS via the link located 
on the Dryden internet (on the DFRC S&MA webpage).  This does not 
require password-controlled access to IRIS.  If a NASA Form 1627 is 
completed and passed to the S&MA Directorate, then the S&MA 
Directorate will ensure the incident is reported in IRIS. 


 







Mishap and Close Call Investigation and Reporting DCP-S-047, Baseline-3, REVALIDATED 
 Expires October 1, 2013 
 Page 21 of 35 


 


Before use, check the Master List to verify that this is the current version. 
This document MAY contain information which falls under the purview of the U.S. Munitions List (USML), 


as defined in the International Traffic in Arms Regulations (ITAR), 22 CFR 120-130, and is export 
controlled.  Dryden distribution only.  Contact MSO regarding external distribution. 


  







Mishap and Close Call Investigation and Reporting DCP-S-047, Baseline-3, REVALIDATED 
 Expires October 1, 2013 
 Page 22 of 35 


 


Before use, check the Master List to verify that this is the current version. 
This document MAY contain information which falls under the purview of the U.S. Munitions List (USML), 


as defined in the International Traffic in Arms Regulations (ITAR), 22 CFR 120-130, and is export 
controlled.  Dryden distribution only.  Contact MSO regarding external distribution. 


7.8.2 Root Cause Entry 
 


Once the incident report is approved, the S&MA Directorate will input 
the causal findings within IRIS. 


 
7.8.3 Recommendations/Corrective Actions 


 
Once the corrective actions are approved, the organization of the 
respective POC for each corrective action will input the assigned 
recommendation and corrective action.  Additionally, that individual will 
update the status of the corrective action every 30 days until the plan is 
complete and recorded as such in IRIS. 


 
 


8.0 METRICS & TREND ANALYSIS 
 
S&MA will develop, collect, and report the trends of the top level metrics that indicate 
the health of the investigation and reporting process.  Top-level metrics will indicate at a 
minimum,  


 Deviations from investigation and reporting process and timing 


 Progress and closure of CAPs 


 Development of lessons learned 
 
Directorates/Office Chiefs are responsible for the metrics associated with development 
and closure of corrective actions and development of lessons learned for which they are 
the responsible organization. 
 
Top-level metrics will be presented at least semi-annually at the monthly Center 
Director’s Safety Review. 
 
 


9.0 MANAGEMENT RECORDS & RECORDS RETENTION 
 
Reports and supporting records are archived by the S&MA Directorate in accordance 
with NPR1441.1, NASA Records Retention Schedules.   
 
Release of any report outside NASA should be requested through the DFRC Public 
Affairs, Commercialization, and Outreach Office per DCP-T-005, Dryden’s Freedom of 
Information Act procedure, regardless of previous release status.  Electronic copies of 
the archived material, except personal testimonies will be maintained by the S&MA 
Directorate.  All records other than the official archived record and the S&MA electronic 
copy will be destroyed at the completion of the investigation and reporting process.   
 



https://odie.ndc.nasa.gov/DMS/DCP-T-005.pdf
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The DFRC Audio-Visual Branch is the official DFRC repository for all video and photo 
records.  Requests for release of these to any individual inside or outside DFRC can be 
made through the S&MA office.   
 
Reports are maintained indefinitely to aide in trending, training, and development of 
lessons learned.  Supporting material may be disposed per NASA requirements.   
 
Finally, personal testimony (written, electronic, or recorded) gathered from NASA 
employees or their onsite contractors, is privileged safety information, and will not be 
released except under court order.  Having been collected for the purposes of 
preventing future incidents, this evidence will not be used for determination of 
competency or administrative action against any aforementioned employees.  This 
evidence will only be maintained in the NASA archive. 
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Attachment A – Mishap Process 
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Convening authority 


authorizes investigation


Start


Is this 


incident a 


mishap/close 


call?
Note 1


For definition of Mishap/Close 


call reference NPR 8621.1A, 


para(s) 1.2.1, 1.2.3, and Figure 1


Notify Supervisor and 


Organizational Safety 


Representative


Supervisor/Employee/


Safety Rep notifies 


DFRC S&MA Office 


Note 3


 - Notify S&MA front office X2500


 - If aircraft-related, provide data 


in 8621.1A, para 1.6.3, Fig 4Note 3


No


Yes


Report under non-safety 


related discrepancy 


reporting system (i.e., 


(NALCOMIS,  etc..)


1


S&MA notifies Dryden 


Senior Management


Note 5  Convening authority is:  


Class B  - Center Director


Class C or D  - S&MA Director


Close Call  - Director or Office 


Chief of responsible organization.


A higher convening authority can 


raise the investigation to his or 


her level.


Note 2


Note 2


Contact should be made ASAP. 


If neither are available, contact 


S&MA office directly or after hours 


security


Note 4


Notify the following agencies as 


required. (see DCP-S-001)


  - Regional NTSB


  - HQ NASA


   - Regional OSHA


   - IRIS report initiated


Note 1


External notifications as 


required
Note 4


Note 5


A
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Team Completes 


Investigation and 


Report


Investigation Members 


Receive Refresher 


Training


Mishap Cost 


Analysis/Accounting 


Initiated
Note 6


Note 6


RO initiates manpower and cost 


accounting for both mishap 


damage/impact, as well as 


funding sources for investigation 


activity.


2


1


S&MA enters 


incident into 


database


 Investigation Lead 


Briefs Interim 


Results at 45 days 


Note 8


Briefing given to convening 


authority and the incident 


responsible organization


Note 8


Note 7


Refresher training provided by 


S&MA


Note 7


Report is Reviewed 


and Endorsed
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Incident RO Develops 


Closure Action Plan 


(CAP) & Lessons 


Learned


Investigation Body 


Develops Lessons 


Learned (LL) for 


NASA  LLIS database


A
No


Yes


Investigation Lead 


Briefs Convening 


Authority and Incident 


RO (Responsible 


Organization)


For Class B reports, 


concurrence obtained 


by HQ Chief S&MA


S&MA distributes report 


inside/outside Center


2


3


4


Legal, Export Control & 


Public Affairs Review


Report Approved by 


Convening Authority.


Center Director 


Approves Releasable 


Report
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S&MA Prepares 


Closure Letter for 


Convening Authority 


Signature


CAP is completed & 


audited


S&MA updates IRIS 


report


S&MA finalizes IRIS 


report


Lessons Learned 


entered into DFRC 


Lessons Learned 


process


Lessons Learned 


Reviewed by RO 


Director/Office Chief


3 4
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Attachment B – Report Processing 


Start


Investigation 


Authorization Letter


Signed


Draft reviewed by legal 


advisor


Ex-Officio agrees with 


root cause results and 


recommendations


Draft Reviewed by 


S&MA POC
Note 2


Note 2   Send report to:


Aviation-Related:  Aviation 


Safety Office


Non-Aviation-Related: SH


Draft Revised into Final 


Report Note 4   Review comments are not 


considered mandatory unless based 


in a regulatory requirement.  This 


retains the independence of the 


boards results. All board members 


sign report.  Report shall include any 


dissenting opinion from another 


board member.


Note 4


Complete initial draft 


(template provided by 


S&MA Office)


Final reviewed by 


S&MA Director and/or 


the Designated 


Endorsing Official


15 days


60 days


1


Draft reviewed by peer 


and technical editor
Note 1


Note 1    The peer  review  focuses 


on the factual content of the report . 


The technical editor review focuses 


on redability and grammer.   It is 


ultimately the investigation 


authority's call as to what is the best 


representation of the truth given 


conflicting evidence.


Note 3


Note 3  This review focuses on the 


legal implications of the report.  It is  


alsoa preliminary review for puclic 


releasability.     
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Final reviewed by 


Legal


Final reviewed by 


Public Affairs 


(PACE)


Final reviewed by 


Export Control


Final accepted by 


Convening Authority
Note 5


Note 5  -  Acceptance by the Convening 


Authority is indicated by signature on the 


report.  If rejected, convening authority 


documents dificiencies and archives in 


S&MA.


Is the 


Mishap a 


Class B?


Report endorsed  by 


Appropriate Mission 


AA, Chief OSMA, and 


AMO (if aircraft 


involved)


Report & 


supporting 


evidence archived 


by S&MA


No


Center Director 


Reviews


Yes


20 days


10 days


1


2


5 days


Final review by 


Center Director
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Report distributed by 


S&MA 
Note 4


Note 4  Report is distributed to:


  - HQ AMO (aircraft involved)


  - Office of Institional and Corporate


     Mangement (reportable to NTSB)


  - RO


  - All Center Safety Offices


 - CHMO (injury/fatality occured)


Public Affairs coordinates 


public release with HQ OPA 


as appropriate
Note 6


S&MA distrbutes 


incident highlights to 


Center
Note 5


Note 5   Highlights include 


  - Incident description


  - Causal factors


  - Recommended solutions


End


Note 6  PA notifies 


S&MA office of release


10 days


2


Report & 


supporting 


evidence archived 


by S&MA
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Attachment C – CAP 


Start


Report is Approved by  


Convening Authority


S&MA creates initial CAP 


draft assigning 


organizations to specific 


recommendations


RO coordinates responses to 


recommendations assigned to 


other organizations


RO Director reviews CAP


S&MA Director  reviews 


CAP 


S&MA Director requests CAP via letter 


to Incident Responsible Organization 


(RO)


Note 1- Attached to the letter are:


 -  Incident Report


 -  Draft CAP


   RO has 15 days to obtain CAP approval


   S&MA records CAP initiation in database
Note 1


1
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Associate Director of 


RO/Center Director 


approves CAP


1


SQ audits progress at the 


CAP midpoint


SQ audits CAP completion


Audit results sent to RO, 


copies to its Associate 


Director and S&MA Director


CAP completion recorded 


in incident database


Coordinate CAP with 


S&MA Quality Assurance to 


set midpoint and final audit 


dates


Responsible Organizations of 


POCs enter and track 


Correctice Actions in IRIS
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Attachment D – Mishap Cost Determination 
 
The objective of this effort is to make a reasonable determination of the estimated cost 
of labor and materials needed to return the item to its original airworthy and/or functional 
condition.  These costs would normally include material costs such as those associated 
with shipping, analyses, and testing to determine current condition or to verify the final 
airworthy condition, and costs for installation and repair labor.  This cost should not 
include the labor costs associated with the management decisions and associated 
meetings (e.g., to arrive at a suitable course of action for repair).  All costs will be either 
the actual fully-burdened labor and/or acquisition costs, or the fair market value if labor 
or parts were obtained at less than fair market value or were not actually incurred.  
Examples of possible costs include: 


 Labor for removal of damaged part or part suspected of damaged 


 Replacement part cost 


 Labor to perform test to verify structural integrity 


 Non-destructive test machine rental costs 


 Fuel  and labor to prefilight and run engine to verify functionality/performance 
specifications 


 Labor for a engineering analysis to determine structural integrity of part 


 Labor for engine borescope inspections 


 Labor to install new part 


 Transportation costs to acquire new part 
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1.0 PURPOSE OF DOCUMENT 
 
This document outlines the Center-level processes and procedures at Dryden Flight 
Research Center (DFRC) for mishap investigation and reporting.  It amplifies, interprets, 
and describes the implementation of requirements from higher governing directives, by 
defining the roles, responsibilities, and processes of participating DFRC organizations.  
It does not outline the process/procedures necessary to render the initial emergency 
response. 
 
 


2.0 SCOPE & APPLICABILITY 
 
This document applies to all incidents categorized as Class B or lower for which Dryden 
and its contractors have operational control, and where cooperative agreements assign 
DFRC responsibility to investigate.  This directive does not cover project-unique activity 
that does not qualify as a close call or mishap in accordance with NPR 8621.1, NASA 
Procedural Requirements for Mishap Reporting, Investigating, and Recordkeeping.   
 
Other than individual and supervisory reporting requirements, this procedure does not 
address the immediate reporting requirements to NASA Headquarters and other 
Federal agencies.  These requirements are addressed in DCP-S-001 for aviation-
related mishaps.   
 
If guidance contained herein contradicts higher governing requirements, it is the 
individual’s or organization’s responsibility to take a course of action that ensures the 
best safety posture while resolving the issue with the organizations involved. 
 
 


3.0 PROCEDURE OBJECTIVES 
 
This procedure yields the necessary decisions and reporting to 


A. Reduce mishaps and close calls. 


B. Meet NASA Headquarters (Incident Reporting Information System) and other 
government agency (NTSB, OSHA, etc.) reporting requirements.  (NPR 
8621.1). 


C. Meet NASA Headquarters investigation requirements.  (NPR 8621.1). 


D. Fulfill requirements of the risk management element for safety programs 
resulting from implementation of DPD-8700.1. 


E. Establish processes to facilitate funding and internal cost accounting of 
mishap and close call investigation and reporting.  


F. Facilitate the generation of lessons learned for entry into the NASA LLIS. 
 



https://odie.ndc.nasa.gov/DMS/DCP-S-001.pdf

https://odie.ndc.nasa.gov/DMS/DPD-8700.1.pdf
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4.0 RELEVANT DOCUMENTS 
 


4.1 Authority Documents 
 


NPR 8621.1 Mishap Reporting, Investigating, and Record Keeping 
  


DPD-8700.1 Organizational & Individual Safety Responsibility 
 


4.2 Reference Documents 
 


This document reflects requirements and recommendations from following 
directives:  


 
DCP-S-113 Lessons Learned Approval Process 
  


NPR 8715.3 Safety Manual 
 
 


5.0 WAIVER AUTHORITY 
 
Waiver authority for Center-level requirements rests with the Center Director unless 
specified otherwise. 
 
 


6.0 ACRONYMS & DEFINITIONS 
 


6.1 Acronyms 
 


AMO Aircraft Management Office 


CAP Corrective Action Plan  


CD Center Director 


CHMO Chief Medical Officer 


DCP Dryden Control Procedure 


DPD Dryden Policy Document 


DFRC Dryden Flight Research Center  


IRIS Incident Reporting Information System 


LL Lessons Learned 


LLIS Lessons Learned Information System 


NASA National Aeronautics and Space Administration 


NSTC  NASA Safety Training Center 


NTSB National Transportation Safety Board 



https://odie.ndc.nasa.gov/DMS/DPD-8700.1.pdf

https://odie.ndc.nasa.gov/DMS/DCP-S-113.pdf
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NPR NASA Procedural Requirement 


OPR Office of Primary Responsibility 


PACE Public Affairs, Commercialization & Education Office 


POC Point of Contact 


QA Quality Assurance 


RO Responsible Organization 


S&MA Safety and Mission Assurance 


SH Safety, Health & Environmental Branch, S&MA 


SQ Quality Assurance Branch, S&MA 


 
6.2 Definitions 


 
Aviation Close Call:  The following incidents will be considered a close 
call with respect to aviation activity as defined in DPD-8700.1, unless 
injury or damage further categorizes it as a mishap.  This list is not all 
inclusive, but is meant to complement not supersede the definition found 
in NPR 8621.1. 


 Any NTSB reportable incident (49 CFR Ch. VIII (10–1–03 Edition) § 
830.5) not covered by a higher severity mishap definition from NPR 
8621.1. 


 Conditions requiring the declaration of an airborne emergency 


 Near mid-air collision 


 Physiological incident 


 Bird Strike 


 Foreign Object Damage 


 Airborne lightening strikes or hail damage 


 Unintentionally dropped objects 


 Ground events where significant energy was released and the 
potential for damage or injury existed 


 
Flight Activity:  Activity that occurs after the initiation of a vehicle’s 
takeoff until completion of the landing. 


 
Ground Activity:  Activity that occurs before and after flight activity.  


 
Incident:  General term referring to a mishap or close call as defined in 
NPR 8621.1 or in this document. 


 



https://odie.ndc.nasa.gov/DMS/DPD-8700.1.pdf
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Investigation Lead:  The lead member of the investigation authority.  This 
is the board chair, team lead, or sole investigator depending upon the 
selected investigation authority structure (See NPR 8621.1).   


 
 


7.0 PROCEDURES 
  


7.1 Initial Incident Reporting 
 


Consistent with NPR 8621.1 and DPD-8700.1, it is the responsibility of all 
individuals present at the incident to ensure that the incident is reported 
immediately to a safety representative or the S&MA Directorate.  
Additionally, those directly involved should inform their immediate 
supervisor as well.   


 Because this is a mishap response effort, not an emergency response 
effort, calling 911 or emergency response personnel does not fulfill this 
requirement.  Emergency notification is a higher priority, however.  


 Supervisors should also inform their immediate management chain.   


 Additionally, personnel should preserve evidence where possible 
without endangering themselves.   


 Participants and witnesses to the incident shall refrain from discussing 
the incident until investigation members have collected statements and 
conducted individual interviews.  This practice will prevent cross 
contamination or loss of valuable evidence.   


 Initial investigation procedures shall be outlined in project and center 
mishap response procedures covering the time until investigation 
authority arrives on scene.  


 
Individuals responsible for these procedures will be trained in their 
responsibilities by S&MA before deployment.  Specific procedures for 
notification of applicable aviation-related incidents to NASA Headquarters 
and other external agencies are contained in DCP-S-001.   


 
7.2 Mishap Investigation & Reporting Management 


 
This process is managed by the S&MA Directorate and is implemented for 
DFRC mishap/close call investigation and reporting, which includes 
corrective actions and lessons learned.  Where necessary, the process is 
further subdivided to address unique requirements of aviation-related 
incidents.   


 



https://odie.ndc.nasa.gov/DMS/DPD-8700.1.pdf

https://odie.ndc.nasa.gov/DMS/DCP-S-001.pdf
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For aviation-related incidents, the initiation, facilitation, and tracking of the 
investigation’s progress will be the responsibility of the Aviation Safety 
Office and the Safety, Health, and Environmental Branch for non-aviation-
related incidents.  These S&MA groups will ensure that pertinent data 
concerning the investigation’s progress is entered into the NASA Incident 
Reporting and Investigation System.  The steps of the process described 
below are provided in detail in a flow diagram contained in Appendix A. 


 
For most investigations, the appointing official and report approving official 
will be one and the same, as indicated in table 


 
7.2.1 Investigation Initiation 


 
Investigations are initiated by the Center Director for Category A & B 
mishaps, the Director for the S&MA Directorate for category C & D 
mishaps, and the Directorate or Office Lead of the responsible 
organization for close calls.  (See Table #1.)   


 
In all cases, a higher category appointing official may initiate the 
investigation at their level.  This intervention will elevate all process 
requirements to that appointing official’s level.   


 
The S&MA Director will coordinate with the Center Director or the 
Responsible Organization as to who will be the appointing official.  An 
elevation in the level at which an incident will be investigated does not 
change the actual categorization of the incident    


 
Authorization of an investigation by a board, team, or single 
investigator will be by letter signed by the appropriate appointing 
official.   


 Letters will include at a minimum, membership/composition, 
designation of the responsible organization for mishaps; 
responsibilities of the investigating body, designation of appropriate 
fiscal funding and labor accounts, refresher investigation training, 
and report completion date.   


 The responsible organization is responsible for establishing the 
fiscal mechanism to fund board activity.   


 Changes to this information require an amendment letter signed by 
the appointing official.   


 
7.2.1.1 Incident Cost Allocation and Accounting 
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The cost of an incident shall be tracked to verify proper 
categorization and final reporting in IRIS.   


 The responsible organization for the incident will establish the 
necessary funding and accounting mechanisms to determine 
this cost.   


 Consistent with NPR 8621.1, these costs include those which 
would be necessary to return the vehicle to an airworthy or pre-
mishap condition.   


 Accounting mechanisms may be tailored to fit the complexity of 
the incident and can be as simple as a reasonable labor 
estimate along with current contract or civil servant rates 
provided in a spreadsheet.   


 At the onset of an investigation, estimated cost will be used as a 
reasonable determination of incident categorization.   


 Managers will ensure that contracts and other agreements 
include the necessary mechanisms to support this cost 
determination.  See Attachment D for more details. 


 
7.2.1.2 Investigation Costs 


 
The responsible organization (RO) is also accountable for all costs 
associated with the investigation.  The RO will establish the 
necessary funding and cost accounting mechanisms to provide and 
account for the cost of the investigation.  Unless a specific labor 
RAD is established for the investigation team, the team will use the 
general G&A labor RAD for mishap investigation.  Once the 
investigation termination letter is signed by the appointing official, 
then S&MA will notify Code C of the need for the RO to reimburse 
G&A for the labor charged to the general investigation RAD. 


 
7.2.1.3 Employee Status 


 
Employees having potentially causal actions/decisions in a class B 
or higher incident or a lower class incident where the possibility of 
serious injury or death was likely, will be immediately relieved 
without prejudice of like duties pertinent to the incident for a period 
of no less than 7 calendar days.  This action is in no way an 
indictment of responsibility or accountability, but provides sufficient 
time for the employees and management to assess post incident 
stress factors and determine an appropriate course of action for 
resumption of duties that ensures the safety of the employee and 







Mishap and Close Call Investigation and Reporting DCP-S-047, Baseline-3, REVALIDATED 
 Expires October 1, 2013 
 Page 11 of 35 


 


Before use, check the Master List to verify that this is the current version. 
This document MAY contain information which falls under the purview of the U.S. Munitions List (USML), 


as defined in the International Traffic in Arms Regulations (ITAR), 22 CFR 120-130, and is export 
controlled.  Dryden distribution only.  Contact MSO regarding external distribution. 


others in the work setting.  Reinstatement requires approval by the 
contract site manager and/or the Center Director in writing.  
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7.2.2 Mishap Investigation Board Membership and Composition 
 


The following is the initial membership for Center Director-authorized 
Class B mishap boards.  This membership is tailorable for less severe 
mishaps and close calls at the discretion of the appointing official, but 
shall meet the minimum requirements of NPR 8621.1.  All 
investigations are assigned an Ex-Officio member to guide the 
investigation body and review their final results and report for proper 
root cause identification and compliance with headquarters and local 
requirements. 


 
A. At a minimum, Boards shall consist of the following voting 


members: 


 Chairperson:  Sourced from outside the responsible 
organization’s directorate 


 Ex-Officio Member: Sourced from the S&MA Directorate)  


 Medical Member (Flight Surgeon for aviation incidents)  


 Human Factors member 
 


B. For aviation-related mishaps, additional board members are 


 Pilot member (preferably qualified in the type aircraft and, if 
possible, senior in position to incident pilots; not required for 
ground incidents) 


 Maintenance member (preferably assigned in the type aircraft, 
but not a subordinate to a member under investigation) 


 
Roles may be deleted or combined at the request of the Chairperson 
and the approval of the appointing official, as long as NPR 8621.1 
requirements are met.  Individuals that are assigned combined roles 
shall meet training criteria for both positions.   


 
Non-voting members may be assigned as necessary and shall serve 
as an advisor or consultant capacity.   


 
Investigation authorization for aviation-related incidents is a task 
executed as part of DCP-S-001 procedures. 


 
7.2.3 Member Qualification & Training 


 
Voting board members, regardless of mishap type, shall be trained.  



https://odie.ndc.nasa.gov/DMS/DCP-S-001.pdf
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 All members shall have taken the NASA Safety Training Center 
(NSTC) course in Human Factors in Accident Investigation, a 
course in root cause analysis, and a course on Mishap 
Investigation (preferably aircraft-oriented for aviation related 
incidents).   


 The courses should have been completed within the last 5 years.   


 If the member has participated in at least 2 boards in the last 2 
years, then training may be delayed for an additional year.   


 Each member should also be currently trained and/or certified in 
the specific Dryden procedures for their specialty.   


 Additionally, the Chairperson shall have taken the NSTC course on 
Mishap Investigation Chairperson.   


 Credit for course equivalency will be determined by the S&MA 
Directorate. 


 
7.2.3.1 Medical and Human Factors Members  


 
Human factors member shall have a degree or certification in flight 
medicine or clinical psychology and have taken courses in the 
following subjects: 


 Human Factors in Aviation Mishaps 


 Aviation Physiology  
 


Training equivalency for the aforementioned medical and human 
factors requirements will be determined by DFRC Flight Surgeon. 


 
7.2.4 Ex-Officio Members 


 
These members shall be designated by the Director of S&MA and shall 
complete the following training requirements.  


 The NSTC course on mishap investigation,  


 A course in root cause determination and tools,  


 The NTSC course on chairperson responsibilities, and  


 The NTSC course on human factors in mishap investigation.   


 The individual shall be trained in the DFRC investigation and 
reporting requirements and procedures.   


 Qualification requires participation with a qualified Ex-Officio in at 
least one investigation. 
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 NSTC courses shall be within the last 5 years, except for the 
mishap investigation course which must be taken every 3 years.  
Refresher training is suitable after initial certification.   


 If the member has participated in at least 2 boards in the last 2 
years, then training may be delayed for an additional year.   


 Credit for course equivalency will be determined by the S&MA 
Aviation Safety Manager. 


 
7.2.5 Refresher Training 


 
All board members shall receive refresher training on board 
procedures and root cause analysis after assignment to an 
investigation by either on-line (if available) or classroom instruction.  
S&MA Directorate is responsible for providing the training.  Prior to 
each deployment, individuals assigned initial investigation 
responsibilities for a deployed operation will receive refresher training 
from S&MA on their responsibilities. 


 
7.2.6 Candidate Availability and Assignment 


 
S&MA directorate shall maintain a list of qualified candidate board 
members for each of the specialties and shall track their qualification 
currency and training.  Inclusion on the list as a Board Chairperson 
requires approval of the Center Director.  This list will be reissued 
annually in October.  Other specialty members shall be assigned by 
their respective directorate/office manager, also on an annual basis.  
The DFRC Flight Surgeon shall establish and maintain a list of 
candidates for the medical and human factors positions.  Other federal 
employees outside DFRC may be used when necessary.  Training 
may be tailored for these individuals at the discretion of the appointing 
official as long as the NPR 8621.1 minimum requirements are met.  
Minimum number of certified individuals for each specialty shall be 


 
Chairperson: 12 


Pilot: 4  


Maintenance 5 


Human Factors 3 


Ex-Officio 10 


Medical 3 
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7.3 Investigation Process 
 


7.3.1 Investigation Procedures 
 


Procedures for each board member specialty shall be developed and 
maintained by S&MA.  Procedures should be followed where possible 
and supplemented if necessary.  


 
The investigation authority will control the accounting and release of 
personal effects collected as evidence in the investigation process.  
These items should be returned to the member or next of kin as soon 
as possible. 


 
The assigned ex-officio will conduct a review with investigation 
members after each investigation to capture lessons learned 
concerning the investigation and reporting process.  This information 
will be used to improve and revise appropriate procedures and 
requirements. 


 
7.3.2 Investigation Analysis 


 
Any mishap or close call that is reportable in the NASA Incident 
Reporting Information System (IRIS) must be investigated to determine 
root cause(s), proximate cause, contributing factors, observations, and 
appropriate recommendations.  Determination must use a root cause 
identification methodology of sufficient depth to uncover possible root 
cause(s) associated with management and organizational factors.  If 
the investigation discovers findings that have an immediate impact on 
the safety of operations, the investigation lead shall coordinate with the 
S&MA office on the release of this information into proper channels.  
The Ex-Officio may facilitate this process. 


 
7.3.3 Equipment, Tools, & Analysis 


 
S&MA shall provide computers, video digital recorders, individual 
specialty checklists, and other nominal support equipment to facilitate 
board activity.  All other requirements will be provided for and funded 
by the responsible organization/project. 


 
7.4 Reporting 


 
All mishaps require that a report consistent with NPG 8621.1 requirements 
be completed.   
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 The reports shall be completed in the template format provided by the 
S&MA Directorate tailored to the NPR requirements based on class 
categorization.   


 All reports shall include a cross matrix of findings and 
recommendations, as well as, a separate listing of all root cause, 
contributing factors and observations.   


 
Processing of mishap and close call reports shall adhere to the 
procedures defined in Attachment B.  The timing prescribed therein is for 
the nominal investigation and may be shortened by the appointing official 
based on the simplicity and scale of the incident.  Unless specified 
otherwise by the appointing official, timing is shortened for Class D 
mishaps and close calls as specified in Appendix B.  


 
Preliminary results will be briefed to the approving official and responsible 
organization within the first 45 days, if possible.  Attendance at this 
briefing is at the discretion of the approving official.  If timing of this 
briefing is inappropriate, a date should be arranged with the approving 
official within 35 days of investigation authorization.  


 
To enhance the final report’s factual accuracy, the final draft will be 
reviewed by a peer from the responsible organization, and others as 
deemed assigned by the approving official, before it is submitted to the 
approving official, endorsing official, and S&MA Director.  The peer review 
assignment will be made by the approving official per memo.  It is not 
mandatory to respond to the comments from these reviews.  Response is 
at the discretion of the investigation authority.  


 
All reports shall be reviewed by an endorser designated by the approving 
official.  For reports for which the Center Director is the approving official, 
the DFRC S&MA Director will also endorse the report.   


 
7.4.1 Report Distribution 


 
Once the report is approved by the approving official and approved for 
public release, the S&MA Directorate will make the report available to 
the DFRC workforce and distribute the report to other NASA centers, 
NASA Headquarters, and external agencies as required by NPR 
8621.1.  Additionally, the investigation’s results will be released 
through DFRC management forums to ensure effective and 
appropriate communication to all employees.  After distribution of the 
report, development of the corrective action plan, and development of 
lessons learned, the investigation will be closed via letter from the 
approving official.  
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Inquiries concerning the report will be forwarded to the approving 
official for disposition, not the investigation authority.  The approving 
official may request assistance from the investigation authority to 
develop a response to the inquiry; however the official response will be 
signed by the approving official or, if required, legal counsel or higher 
authority.  Identity of the individual making the inquiry will be kept 
anonymous to the maximum extent possible to avoid the potential for 
personal conflicts.  The approving official is not bound to respond to 
any particular inquiry, except where required by law.  


 
7.5 Corrective Action Plan 


 
All investigated incidents require a corrective action plan (CAP) which is 
processed in accordance with Table #1 below.  Once the report is 
approved by the approving official, the CAP will be developed by 
responsible organization at the direction of the S&MA Director.  CAP 
development will be facilitated by the use of an S&MA template.  
Estimated completion dates for CAP actions will include both the month 
and year.  The S&MA Director will make the preliminary assignment of the 
responsible directorate/office for each recommendation.  The responsible 
organization for the incident will coordinate responses to 
recommendations that are targeted at other organizations.  Responding 
organizations are not bound by the report recommendation; however, 
deviation will be justified in the CAP.  Each corrective action will have an 
assigned POC (name and phone #).   


 
Once the CAP is approved, each POC will ensure that the corrective 
action is entered into IRIS for tracking.  Each POC should add the actual 
steps taken to complete the action below the corrective action entered into 
the approved CAP.  The POC’s organization is responsible for providing 
objective evidence of the actions taken.  For example, if the action was to 
give a briefing, then the steps would include the provision of meeting 
minutes, attendees list, and a copy of the slides or presentation material.  
These would be made available for the auditor as objective evidence upon 
request. 


 
All CAP completion shall be audited by the Safety, Health, and 
Environmental Office (Code SH) or the Quality Assurance Branch (Code 
SQ), as appropriate.  For CAPs with actions spanning longer than 6 
months, audits shall occur at least twice; once approximately halfway 
through CAP implementation and a second time, within 30 days after 
projected completion.  These dates are set after CAP approval and 
recorded in the CAP.  The process for development, approval, and closure 
of CAPs is presented in Attachment C. 
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Incident 


Category


Investigation   


Appointing Official *
CAP Approval CAP Concurrence


CAP 


Tracking
CAP Audit


A HQ MD


CD,  S&MA Director, 


Associate Director of RO, 


RO Safety Rep


RO S&MA QA


B CD CD


S&MA Director,  RO 


Safety Rep, Associate 


Director of RO 


RO S&MA QA


C CD
Associate 


Director of RO


 S&MA Director, RO 


Safety Rep
RO S&MA QA


D S&MA Director
Associate 


Director of RO


 S&MA Director,             


RO Safety Rep
RO S&MA QA


Close Call S&MA Director
Associate 


Director of RO


Code S Director,            


RO Safety Rep
RO S&MA QA


Legend


RO Responsible Organization


CD Center Director


S&MA Safety & Mission Assurance


   * - Decision to convene can be pre-empted by authority of higher incident severity.  CAP 


responsibilities will be elevated to that level as well.


 


Table 1 – Roles & Responsibilities 
 


7.6 Lessons Learned 
 


Lessons Learned shall be developed in accordance with DCP-S-113, 
DFRC’s Lessons Learned Approval Process for all mishaps and close 
calls that are formally investigated.   


 The mishap’s lead investigator will develop lessons learned that apply 
at the center level.   


 The responsible organization will develop lessons learned that apply to 
their directorate/project activities as relates to the mishap.   



https://odie.ndc.nasa.gov/DMS/DCP-S-113.pdf
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 The Ex-officio member(s) will develop lessons learned that apply to the 
investigation and reporting process. 


 
However, these assignments do not preclude any individual from 
identifying lessons learned associated with close calls or mishaps.   


 
Lessons learned should be coordinated within their respective directorate, 
reviewed by the appointing official, and submitted into the DFRC lessons 
learned process for processing into the Lessons Learned Information 
System.   


 
Lessons learned of positive outcomes discovered during the investigation 
are encouraged.   


 
7.7 Periodic Exercise 


 
S&MA shall plan and lead periodic exercises to review the investigation 
process and checklists under various scenarios.  These periodic exercises 
shall take place at least once every two years in the absence of class B 
and C mishaps and may be associated with emergency response 
exercises.  As part of the exercises, S&MA will also plan and lead 
refresher training for designated board candidates in instances for which 
the lack of actual investigation activity has not occurred frequently enough 
to ensure currency and the viability of procedures at all mishap levels.  
S&MA will collect and process lesson learned from these exercises. 


 
7.8 IRIS Reporting 


 
Codes O, F, and P are responsible for their own entry of data into the 
NASA Incident Reporting Information System (IRIS).  Code S will handle 
IRIS entry requirements for all other Codes.  To accomplish this, they will 
have at least one individual who is trained in IRIS data entry and retrieval 
to facilitate incident reporting, corrective action closure, and incident 
trending.  Reporting in IRIS, as required by NPR 8621.1, will be 
accomplished as described below.   


 
7.8.1 Initial report (COB next duty day)  


 
Individuals involved, their supervisor, or the organizations trained IRIS 
representative may make the initial report into IRIS via the link located 
on the Dryden internet (on the DFRC S&MA webpage).  This does not 
require password-controlled access to IRIS.  If a NASA Form 1627 is 
completed and passed to the S&MA Directorate, then the S&MA 
Directorate will ensure the incident is reported in IRIS. 
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7.8.2 Root Cause Entry 
 


Once the incident report is approved, the S&MA Directorate will input 
the causal findings within IRIS. 


 
7.8.3 Recommendations/Corrective Actions 


 
Once the corrective actions are approved, the organization of the 
respective POC for each corrective action will input the assigned 
recommendation and corrective action.  Additionally, that individual will 
update the status of the corrective action every 30 days until the plan is 
complete and recorded as such in IRIS. 


 
 


8.0 METRICS & TREND ANALYSIS 
 
S&MA will develop, collect, and report the trends of the top level metrics that indicate 
the health of the investigation and reporting process.  Top-level metrics will indicate at a 
minimum,  


 Deviations from investigation and reporting process and timing 


 Progress and closure of CAPs 


 Development of lessons learned 
 
Directorates/Office Chiefs are responsible for the metrics associated with development 
and closure of corrective actions and development of lessons learned for which they are 
the responsible organization. 
 
Top-level metrics will be presented at least semi-annually at the monthly Center 
Director’s Safety Review. 
 
 


9.0 MANAGEMENT RECORDS & RECORDS RETENTION 
 
Reports and supporting records are archived by the S&MA Directorate in accordance 
with NPR1441.1, NASA Records Retention Schedules.   
 
Release of any report outside NASA should be requested through the DFRC Public 
Affairs, Commercialization, and Outreach Office per DCP-T-005, Dryden’s Freedom of 
Information Act procedure, regardless of previous release status.  Electronic copies of 
the archived material, except personal testimonies will be maintained by the S&MA 
Directorate.  All records other than the official archived record and the S&MA electronic 
copy will be destroyed at the completion of the investigation and reporting process.   
 



https://odie.ndc.nasa.gov/DMS/DCP-T-005.pdf
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The DFRC Audio-Visual Branch is the official DFRC repository for all video and photo 
records.  Requests for release of these to any individual inside or outside DFRC can be 
made through the S&MA office.   
 
Reports are maintained indefinitely to aide in trending, training, and development of 
lessons learned.  Supporting material may be disposed per NASA requirements.   
 
Finally, personal testimony (written, electronic, or recorded) gathered from NASA 
employees or their onsite contractors, is privileged safety information, and will not be 
released except under court order.  Having been collected for the purposes of 
preventing future incidents, this evidence will not be used for determination of 
competency or administrative action against any aforementioned employees.  This 
evidence will only be maintained in the NASA archive. 
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Attachment A – Mishap Process 
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Convening authority 


authorizes investigation


Start


Is this 


incident a 


mishap/close 


call?
Note 1


For definition of Mishap/Close 


call reference NPR 8621.1A, 


para(s) 1.2.1, 1.2.3, and Figure 1


Notify Supervisor and 


Organizational Safety 


Representative


Supervisor/Employee/


Safety Rep notifies 


DFRC S&MA Office 


Note 3


 - Notify S&MA front office X2500


 - If aircraft-related, provide data 


in 8621.1A, para 1.6.3, Fig 4Note 3


No


Yes


Report under non-safety 


related discrepancy 


reporting system (i.e., 


(NALCOMIS,  etc..)


1


S&MA notifies Dryden 


Senior Management


Note 5  Convening authority is:  


Class B  - Center Director


Class C or D  - S&MA Director


Close Call  - Director or Office 


Chief of responsible organization.


A higher convening authority can 


raise the investigation to his or 


her level.


Note 2


Note 2


Contact should be made ASAP. 


If neither are available, contact 


S&MA office directly or after hours 


security


Note 4


Notify the following agencies as 


required. (see DCP-S-001)


  - Regional NTSB


  - HQ NASA


   - Regional OSHA


   - IRIS report initiated


Note 1


External notifications as 


required
Note 4


Note 5


A
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Team Completes 


Investigation and 


Report


Investigation Members 


Receive Refresher 


Training


Mishap Cost 


Analysis/Accounting 


Initiated
Note 6


Note 6


RO initiates manpower and cost 


accounting for both mishap 


damage/impact, as well as 


funding sources for investigation 


activity.


2


1


S&MA enters 


incident into 


database


 Investigation Lead 


Briefs Interim 


Results at 45 days 


Note 8


Briefing given to convening 


authority and the incident 


responsible organization


Note 8


Note 7


Refresher training provided by 


S&MA


Note 7


Report is Reviewed 


and Endorsed
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Incident RO Develops 


Closure Action Plan 


(CAP) & Lessons 


Learned


Investigation Body 


Develops Lessons 


Learned (LL) for 


NASA  LLIS database


A
No


Yes


Investigation Lead 


Briefs Convening 


Authority and Incident 


RO (Responsible 


Organization)


For Class B reports, 


concurrence obtained 


by HQ Chief S&MA


S&MA distributes report 


inside/outside Center


2


3


4


Legal, Export Control & 


Public Affairs Review


Report Approved by 


Convening Authority.


Center Director 


Approves Releasable 


Report
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S&MA Prepares 


Closure Letter for 


Convening Authority 


Signature


CAP is completed & 


audited


S&MA updates IRIS 


report


S&MA finalizes IRIS 


report


Lessons Learned 


entered into DFRC 


Lessons Learned 


process


Lessons Learned 


Reviewed by RO 


Director/Office Chief


3 4
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Attachment B – Report Processing 


Start


Investigation 


Authorization Letter


Signed


Draft reviewed by legal 


advisor


Ex-Officio agrees with 


root cause results and 


recommendations


Draft Reviewed by 


S&MA POC
Note 2


Note 2   Send report to:


Aviation-Related:  Aviation 


Safety Office


Non-Aviation-Related: SH


Draft Revised into Final 


Report Note 4   Review comments are not 


considered mandatory unless based 


in a regulatory requirement.  This 


retains the independence of the 


boards results. All board members 


sign report.  Report shall include any 


dissenting opinion from another 


board member.


Note 4


Complete initial draft 


(template provided by 


S&MA Office)


Final reviewed by 


S&MA Director and/or 


the Designated 


Endorsing Official


15 days


60 days


1


Draft reviewed by peer 


and technical editor
Note 1


Note 1    The peer  review  focuses 


on the factual content of the report . 


The technical editor review focuses 


on redability and grammer.   It is 


ultimately the investigation 


authority's call as to what is the best 


representation of the truth given 


conflicting evidence.


Note 3


Note 3  This review focuses on the 


legal implications of the report.  It is  


alsoa preliminary review for puclic 


releasability.     
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Final reviewed by 


Legal


Final reviewed by 


Public Affairs 


(PACE)


Final reviewed by 


Export Control


Final accepted by 


Convening Authority
Note 5


Note 5  -  Acceptance by the Convening 


Authority is indicated by signature on the 


report.  If rejected, convening authority 


documents dificiencies and archives in 


S&MA.


Is the 


Mishap a 


Class B?


Report endorsed  by 


Appropriate Mission 


AA, Chief OSMA, and 


AMO (if aircraft 


involved)


Report & 


supporting 


evidence archived 


by S&MA


No


Center Director 


Reviews


Yes


20 days


10 days


1


2


5 days


Final review by 


Center Director
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Report distributed by 


S&MA 
Note 4


Note 4  Report is distributed to:


  - HQ AMO (aircraft involved)


  - Office of Institional and Corporate


     Mangement (reportable to NTSB)


  - RO


  - All Center Safety Offices


 - CHMO (injury/fatality occured)


Public Affairs coordinates 


public release with HQ OPA 


as appropriate
Note 6


S&MA distrbutes 


incident highlights to 


Center
Note 5


Note 5   Highlights include 


  - Incident description


  - Causal factors


  - Recommended solutions


End


Note 6  PA notifies 


S&MA office of release


10 days


2


Report & 


supporting 


evidence archived 


by S&MA
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Attachment C – CAP 


Start


Report is Approved by  


Convening Authority


S&MA creates initial CAP 


draft assigning 


organizations to specific 


recommendations


RO coordinates responses to 


recommendations assigned to 


other organizations


RO Director reviews CAP


S&MA Director  reviews 


CAP 


S&MA Director requests CAP via letter 


to Incident Responsible Organization 


(RO)


Note 1- Attached to the letter are:


 -  Incident Report


 -  Draft CAP


   RO has 15 days to obtain CAP approval


   S&MA records CAP initiation in database
Note 1


1
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Associate Director of 


RO/Center Director 


approves CAP


1


SQ audits progress at the 


CAP midpoint


SQ audits CAP completion


Audit results sent to RO, 


copies to its Associate 


Director and S&MA Director


CAP completion recorded 


in incident database


Coordinate CAP with 


S&MA Quality Assurance to 


set midpoint and final audit 


dates


Responsible Organizations of 


POCs enter and track 


Correctice Actions in IRIS
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Attachment D – Mishap Cost Determination 
 
The objective of this effort is to make a reasonable determination of the estimated cost 
of labor and materials needed to return the item to its original airworthy and/or functional 
condition.  These costs would normally include material costs such as those associated 
with shipping, analyses, and testing to determine current condition or to verify the final 
airworthy condition, and costs for installation and repair labor.  This cost should not 
include the labor costs associated with the management decisions and associated 
meetings (e.g., to arrive at a suitable course of action for repair).  All costs will be either 
the actual fully-burdened labor and/or acquisition costs, or the fair market value if labor 
or parts were obtained at less than fair market value or were not actually incurred.  
Examples of possible costs include: 


 Labor for removal of damaged part or part suspected of damaged 


 Replacement part cost 


 Labor to perform test to verify structural integrity 


 Non-destructive test machine rental costs 


 Fuel  and labor to prefilight and run engine to verify functionality/performance 
specifications 


 Labor for a engineering analysis to determine structural integrity of part 


 Labor for engine borescope inspections 


 Labor to install new part 


 Transportation costs to acquire new part 
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1.0 PURPOSE OF DOCUMENT 
 
This document describes the document submittal to Code SH; and safety, health, and 
environmental (SHE) review processes. 
 
 


2.0 PROCEDURE SCOPE & APPLICABILITY 
 
Scope:  This procedure applies to the submittal and review of a variety of documents 
associated with activities at Dryden Flight Research Center (DFRC).  Submittals and 
activities may include, but are not limited to, the following: 


A. Design plans, specifications, and drawings for modifying or building new 
facilities, structures, utilities, etc. 


B. Specifications for new vehicles or equipment that are listed as hazardous in 
NPR 1800.1, Section 4.7, or NPR 8715.3, or discharge pollutants to air or 
water 


C. Statements of Work, Performance Work Statements, model contracts 


D. Catalog cut sheets for critical materials or equipment 


E. Safety and health plans 


F. Injury and illness prevention plans 


G. Flight Research project plans 


H. Pesticide application plans 


I. Activity hazard analyses 


J. Utility outage requests 


K. Digging permits 


L. Request for environmental impact analysis 


M. Dryden Centerwide Procedures or Dryden Organization Procedures 


N. Initial procurement (including credit card purchases) or proposed use of items 
that may have safety, health, or environmental (SHE) impact: 


1) Radioactive materials, lasers, radio frequency (RF) emitters 


2) Explosives, propellants, pyrotechnics (Code SH review does not preclude 
review by the Code S explosive safety officer.) 


3) Personal protective equipment 


4) Pressure vessel systems (Code SH review does not preclude review by 
the Code S pressure systems manager.) 


5) Heavy lifting or material handling equipment 
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6) Firefighting equipment 
 
Applicability:  This procedure applies to all employees of the NASA Dryden Flight 
Research Center with documents that require review for compliance with SHE 
regulations and requirements. 
 
 


3.0 PROCEDURE OBJECTIVES, TARGETS, METRICS, & TREND 
ANALYSIS  


 
Objective: Perform document reviews to evaluate compliance with applicable 


SHE regulations and requirements. 
  


Target: 100% of document reviews are completed within the standard 10 
business day review period or negotiated time frame.  (See Note 1 in 
Section 5.0.) 


  
Metric: Percentage of document reviews completed within the review period 


(See Section 5.0, Note A.) 
 
Trend analysis:  Metrics will be analyzed to determine whether procedural objectives 
have been met. 
 
 


4.0 WAIVER AUTHORITY 
 
This procedure may not be waived. 
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5.0 FLOWCHART 
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6.0 MANAGEMENT RECORDS & RECORDS RETENTION 
 
The Code SH document review coordinator maintains electronic records on the Code 
SH common drive.  These files will be maintained for a minimum of 3 years after a 
project has been completed or a contract has expired.  All other files will be maintained 
for a minimum of 3 years after the date of review. 
 
Records are preserved, maintained, and disposed of in accordance with NPR 1441.1, 
NASA Records Retention Schedules, and DFRC records management procedures.  
Destruction of any records, regardless of format, without an approved schedule is a 
violation of Federal law. 
 
 


7.0 RELEVANT DOCUMENTS 
 


7.1 Authority Documents 
 


NPD 8500.1 NASA Environmental Management 


NPR 1800.1 NASA Occupational Health Program Procedures 


NPR 8715.3 NASA General Safety Program Requirements  


 
 


8.0 ACRONYMS  
 


RF Radio Frequency 


SHE Safety, Health, and Environmental 


SME Subject Matter Expert 
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1.0 PURPOSE OF DOCUMENT  
 
This document describes the procedures for controlling measures used to prevent heat 
stress injuries, including taking heat measurements, notifying the Dryden population, 
responding to heat stress conditions, and tracking and reporting the number of heat 
stress injuries. 
 
 


2.0 PROCEDURE SCOPE & APPLICABILITY  
 
Scope:  This procedure applies to those control measures used to prevent heat stress 
injuries.   
 
Applicability:  This procedure applies to all residents and visitors at all DFRC facilities 
during the periods when heat stress conditions exist. 
 
 


3.0 OBJECTIVES & METRICS 
 
Objective:  Notify Code S management of the number of heat stress injuries. 


Target:  All heat stress injuries reported to Code S. 


Metric:  Number of heat stress injuries. 


Metric data collection and formulation: Excel spreadsheets in Code SH, SHE 
Program Status and Metrics folder (M:\General & Administrative\SHE Program Status & 
Resources Needs\SHE Program Status and Metrics). 


Where reported:  Presented to Code S management. 


How often reported:  SH&E metrics are reported monthly to Code S manager. 
 
Trend analysis:  At the end of the year, heat injuries will be reviewed to determine 
programmatic weaknesses and corrections made. 
 
 


4.0 WAIVER AUTHORITY 
 
This procedure may not be waived. 
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5.0 FLOWCHART 


1


Monitor automated heat 


stress reporting system.


START


2
Automated 
heat stress 


reporting system 
functional?


3


Notify SH&E Office of 


system failure.


4


Collect outdoor WBGT 


measurements at five 


minute intervals.


Note A


No


Yes


8
WBGT at or 
above 30°C 
(Heat Index 


of 85°F).


7


Input wet bulb globe 


temperature (WBGT) 


measurements and data 


into heat stress window on 


Xnet.


Note A


See Section 7.0 for 


work situations where 


on-site heat stress 


measurements may be 


necessary.


Safety, Health, & Environmental


Office (SH&E)


To block 15


14


Management team:  Notify 


DAOF personnel of heat 


stress conditions.


END


5


During periods of 


potential heat stress 


conditions, provide daily 


weather forecasts at 7:00 


A.M. aircraft status 


meeting.


Code R, Center


Meteorologist DAOF Safety Officer


END


10


Track local heat index 


levels.


START


12


Collect outdoor WBGT 


measurements in hangar(s) 


and/or outdoors.


6


Receive WBGT results from 


DAOF.


9


Continue monitoring at 


DFRC main campus and 


DAOF.


No


END


Yes


13
WBGT at or 
above 30°C 
(Heat Index 


of 85°F).


No


Yes


11


Brief weather information at 


daily 7:30 A.M. meeting.
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15


Heat stress condition 


background color on Xnet 


home page is automatically 


changed.  Email messages 


to key personnel 


automatically sent.


17


DFRC operator makes 


public announcement of 


heat stress conditions (Red 


or Black) on the DFRC 


main campus.


Note B


16
Heat stress 


condition occurs 
during normal 


work day?


18


Responsible person on field 


operations team in remote 


locations arranges for 


someone to monitor heat 


stress conditions via email 


on BlackBerry or Xnet web 


site and notify the team of 


hazardous heat stress 


condition so that Field 


Operations Team can take 


actions as required.


Note C


20


Assist supervisors and 


employees as requested.


19


Heads of directorates and 


single letter offices warn 


personnel working outdoors 


in remote locations of 


changing heat stress 


conditions.


No


Yes


END


Field Operations 


Team


From block 8 


Note C


Because the risks of heat stress 


extend to everyone at DFRC, 


Facilities and contractors must 


include adherence to the heat 


stress program as a contract 


requirement. 


Safety, Health, & Environmental


Office (SH&E)


Note B


Because the heat load imposed 


on the body is cumulative, once 


either a Condition Red or Black 


is reached, all personnel 


working at DFRC will continue to 


operate under the highest 


condition reached for the 


remainder of the day, even if the 


heat stress level returns to a 


lower condition.


Code M


END
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6.0 RESPONSIBILITIES 
 
This section describes the responsibilities for the operation of the automated heat stress 
reporting system, other heat stress monitoring, and for making the necessary 
notifications. 
 


6.1 Directorates and Single Letter Offices 
 


Heads of directorates and single letter offices are responsible for the 
following actions: 


A. During normal duty hours, notify their personnel in a work setting that 
would be affected by a change in heat stress conditions. 


B. Where there is a possibility for personnel to be affected by hazardous 
heat stress conditions on weekends while working on the lake bed or 
other remote locations where public announcements cannot be heard, 
ensure that the work team lead plans work to avoid heat stress 
conditions or makes arrangements for someone to monitor heat stress 
announcements and contact the team in the field.  


 
NOTE:  To see the 3-day weather forecast, click “Heat Stress Index” 
window on the Xnet. 


C. Take additional precautions for individuals who may be more 
susceptible to heat stress (e.g., due to age, fitness, health, or lack of 
acclimatization).  


D. Report to the Center Health Unit the location(s) and names of 
individuals who unavoidably must work in condition black heat stress 
levels. 


E. Where the specific work environment may create higher than predicted 
heat stress conditions, contact the staff meteorologist for outdoor 
ambient measurements and the SH&E Office for measurements 
indoors or in enclosed spaces. 


 
6.2 Codes A and F 


 
Include adherence to the heat stress program in this document as a 
contract requirement. 


 
6.3 Code R 


A. During periods of potential heat stress conditions, the Center 
meteorologist is responsible for providing daily weather forecasts at the 
7:00 A.M. aircraft status meeting to make personnel aware of 
conditions that may warrant preventive actions. 
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B. Where the local outdoor work environment may create higher heat 
stress conditions, take ambient heat stress measurements (WBGT) at 
the worksite as requested (e.g., work on dark surfaces such as 
blacktop, etc.). 


 
6.4 Code S 


A. At the DAOF, the safety officer provides information on potential heat 
stress conditions at the 7:30 A.M. meeting. 


B. DAOF Safety Office may also take ambient heat stress measurements 
(WBGT) at the worksite if heat, humidity, and sunlight conditions 
warrant local WBGT readings. 


C. Code S is responsible for taking heat stress (WBGT) measurements 
should there be a failure of the automated heat stress information 
system and in indoor heat stress situations where the outdoor 
automated ambient measurements do not apply (e.g., unconditioned 
buildings or other enclosed spaces where heat stress conditions are 
suspected, or near large heat sources). 


 
6.5 Code M 


A. Code M is responsible for maintaining and monitoring the automated 
notification system, and monitoring the availability of heat stress 
source data. 


B. Make an announcement to the public via email to the DFRC-helpdesk 
email box via DFRC-DL-Heatstress. 


C. Make announcements over the PA of hazardous heat stress conditions 
on weekdays at the main DFRC campus.  


 
6.6 DAOF Management Team 


 
Make announcements over the PA of hazardous heat stress conditions on 
weekdays at the DAOF. 


 
6.7 Employees 


 
Employees expecting to work outdoors during hot weather should check 
the heat stress window on Xnet and click on it to obtain a three day 
forecast.  When working outdoors, monitor yourself and each other for 
symptoms listed in Section 7.3.  If these symptoms are present, CALL 911 
IMMEDIATELY.  Neurological symptoms such as confusion, slurred 
speech, staggering, agitation, seizures, or unconsciousness must be 
assumed to be a medical emergency. 
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7.0 AUTOMATED HEAT STRESS INFORMATION 
 


The heat stress indication banner on the Xnet homepage is updated every 
5 minutes and is considered to be representative of heat stress conditions 
of most outdoor locations such as the flight line or dry lake bed.  When 
Condition Red or Condition Black thresholds are exceeded, an automated 
email is distributed to key personnel.  Condition status is based on WBGT 
threshold criteria set forth by the American Conference of Governmental 
Industrial Hygienists’ Threshold Limit Values for Physical Agents. 


 
There are some work situations under which the automated heat stress 
measurements are not appropriate.  These situations include:  


 Work on dark surfaces such as blacktop or dark roofing materials. 


 Work in non-air conditioned buildings (e.g., small utility buildings) and 
other enclosed spaces (e.g., rooftop enclosures) during hot weather. 


 Work in close proximity to large heat sources (e.g., boilers, steam 
piping, ovens, and environmental chambers). 


 
7.1 Heat Stress Announcements 


 
When the WBGT index exceeds the ‘Condition Red’ or ‘Condition Black’ 
thresholds, an automated email is distributed to key personnel, and the 
following announcement is made on the public announcement (PA) 
system at the DFRC campus and the DAOF: 


 
“The Dryden Safety Office has issued a Condition Red/Black heat danger 
warning.” 


 
7.2 Dryden Heat Stress Guidelines 


(For outdoor or non-air conditioned work areas.) 
 


Note:  Because the heat load imposed on the body is cumulative, once 
either a Condition Red or Black is reached, all personnel working at DFRC 
will continue to operate under the highest condition reached for the 
remainder of the day, even if the heat stress level returns to a lower 
condition. 


 
A. Condition Green – Heat Caution 


(WBGT index = 82 to 84.9) 


1) Discretion is required in planning heavy exercise for 
nonacclimatized personnel. 


2) This is a marginal heat stress limit for all personnel. 
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3) Suggested water intake:  ½ to 1 quart per hour depending on body 
size and physical work demands. 


 
B. Condition Yellow – Heat Caution 


(WBGT Index = 85 to 87.9) 


1) Strenuous activity must be curtailed for new and nonacclimatized 
personnel during the first 3 weeks of heat exposure. 


2) Avoid work in direct sunlight, if possible. 


3) Frequent rest periods are encouraged.  No more than 45 minutes 
without a 15 minute break if in direct sunlight. 


4) Encourage water consumption at least every 30 minutes, 3/4 to 1 
quart per hour depending on body size and physical work 
demands. 


5) Supervisors will occasionally observe workers for signs of heat 
illness and compliance with hydration and rest periods. 


6) Consider postponing less important outdoor tasks. 


7) Minimum of two persons for field work to monitor each other’s 
condition and to render assistance if necessary. 


 
C. Condition Red – Heat Danger  


(WBGT Index = 88 to 89.9) 


1) Avoid work in direct sunlight, if possible. 


2) Frequent rest periods are encouraged.  No more than 15-30 
minutes without at least an equal length rest break if in direct 
sunlight. 


3) Encourage water consumption at least every 15 minutes, 3/4 to 1 
quart per hour depending on body size and physical work 
demands. 


4) Supervisors will actively survey workers at least hourly for signs of 
heat illness and ensure compliance with hydration and rest periods. 


5) Consider postponing noncritical outdoor tasks. 


6) Allow considerably longer times for work completion. 


7) Consider rotating workers to indoor jobs periodically for cooling-off 
periods. 


8) Minimum of two persons for field work to monitor each other’s 
condition and to render assistance if necessary. 
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D. Condition Black – High Heat Danger 


(WBGT Index = 90 or above) 
 


Note:  Condition black events average less than 10 hours per year 
with some years having no condition black events. 


1) Terminate all outdoor tasks, except when terminating a task would 
increase risk (e.g., a critical lift or an aircraft recovery operation is in 
progress).  Where termination is not immediately feasible, move 
quickly to safely terminate the activity while taking the following 
precautions: 


2) Avoid work in direct sunlight, if possible. 


3) Take frequent rest periods (no more than 15 minutes work per 
hour). 


4) Suggested water intake:  1 quart per hour. 


5) Minimum of two persons for field work to monitor each other’s 
condition and to render assistance if necessary. 


 
7.3 Symptoms and sign of heat illness 


1) Painful muscle cramps 


2) Excessive fatigue 


3) Nausea or vomiting 


4) Headache 


5) Fainting  


6) Dizziness or unsteadiness  


7) Confusion or agitation  
 


7.4 Heat Stress Components 
 


The WBGT is used to determine these environmental conditions.  Factors 
affecting the WBGT are: 


1) Temperature 


2) Amount of direct sunlight 


3) Humidity 


4) Wind 
  







Heat Stress Measurement, Notification, DCP-S-071, Revision A 
and Response Procedure Expires December 1, 2016  
 Page 11 of 13 


 


Before use, check the Master List to verify that this is the current version. 
This document MAY contain information which falls under the purview of the U.S. Munitions List (USML), 


as defined in the International Traffic in Arms Regulations (ITAR), 22 CFR 120-130, and is export 
controlled.  Dryden distribution only.  Contact MSO regarding external distribution. 


 
7.5 Additional Points to Consider 


1) The above guidelines apply to a reasonably fit worker performing light 
to moderate activities in direct sunlight.  Heavier work may require 
more restrictions; lighter work may require less. 


2) One to 2 weeks is required to acclimatize to a hot environment.  Early 
in the summer, workers will be at increased risk to heat illness. 


3) An acclimatized individual does not require additional salt or 
electrolytes.  Flavored drinks or sports drinks may help to increase 
consumption, but are not necessary. 


4) Caffeinated beverages and alcohol cannot be used to hydrate due to 
increased loss of fluids by urination. 


5) Conditions including poor nutrition; small body size; increasing age 
over 40; previous heat injuries including sunburn; heart disease, high 
blood pressure, diabetes, some skin diseases; liver, kidney or 
respiratory problems; poor physical condition; being female; being 
pregnant; recent illness; or taking certain medications, can reduce a 
worker’s tolerance to heat stress. 


6) Above 37° C (99° F), the ONLY way to lose body heat is by sweating 
and evaporation.  Hydration must be maintained by frequent 
consumption of water (1-2 quarts per hour can be lost by sweating). 


7) Sunscreen and hats are strongly encouraged when working in the sun. 


8) Providing rest breaks and access to rest rooms may help encourage 
water consumption. 


9) Anything that can be done to decrease heat load will be helpful 
(working in hangars or shade, fans to increase airflow and evaporation, 
erecting shaded areas outdoors for breaks, working at a slower pace, 
and planning activities for cooler times of the day). 


 
 


8.0 MANAGEMENT RECORDS & RECORDS RETENTION 
 
Outdoor ambient heat stress monitoring data will be maintained by the NASA 
Meteorology Group (Code R).  Other work place heat stress monitoring in indoor or 
enclosed locations will be maintained by the SH&E Office.  Heat stress monitoring data 
will be retained for a minimum of 5 years.  Heat stress injury data is maintained in the 
Incident Reporting Information System (IRIS) as required by DCP-S-047. 
 
Records are preserved, maintained, and disposed of in accordance with NPR 1441.1, 
NASA Records Retention Schedules, and DFRC records management procedures.  
Destruction of any records, regardless of format, without an approved schedule is a 
violation of federal law. 



https://odie.ndc.nasa.gov/DMS/DCP-S-047.pdf
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9.0 RELEVANT DOCUMENTS 
 


9.1 Reference Documents 
 


DCP-S-047 Mishap and Close Call Investigation and Reporting 
 


9.2 Informational Documents  
 


Cal OSHA, Title 8 Section 3395, Heat Illness Prevention 


American Conference of 
Governmental Industrial 
Hygienists (ACGIH) 


TLVs and BEIs (current version), 
section on Heat Stress and Heat Strain. 


 
 


10.0 ACRONYMS 
 


DAOF Dryden Aircraft Operations Facility 


LMR Land Mobile Radio 


PA Public Announcement 


WBGT Wet Bulb Globe Temperature 


 
 
  



https://odie.ndc.nasa.gov/DMS/DCP-S-047.pdf
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1.0 PURPOSE OF DOCUMENT 
 
The document provides guidance and procedures for determining and implementing the 
accommodations necessary to reduce and control ergonomic injuries known as 
Musculoskeletal Disorders (MSDs) at DFRC.   
 
 


2.0 PROCEDURE SCOPE & APPLICABILITY 
 
Scope:  This procedure applies to design of workstations and work processes. 
 
Applicability:  This procedure applies to all residents on site at Dryden Flight Research 
Center. 
 
 


3.0 PROCEDURE OBJECTIVES, TARGETS, METRICS, & TREND 
ANALYSIS 


 
Objective: Increase employee productivity, moral, and eliminate/control injuries 


from identified  ergonomic related injuries at DFRC 
Target: No MSDs. 
Metric: The number of MSDs. 


 
Trend analysis:  Metrics will be analyzed to determine whether procedural objectives 
have been met. 
 
 


4.0 WAIVER AUTHORITY 
 
This procedure may not be waived. 
 
 


5.0 OVERVIEW OF ERGONOMICS PROGRAM 
 
Ergonomics is the science of designing work and the work environment to fit the worker 
rather than forcing the worker to adapt to the workplace.  Work layout, equipment, and 
work practices are designed to maximize productivity by minimizing operator fatigue and 
discomfort.  This document provides guidance and procedures for determining and 
implementing the work design changes necessary to increase productivity and reduce 
and control ergonomic injuries known as Musculoskeletal Disorders (MSDs).   
 
 
  







Ergonomics DCP-S-076, Baseline-1 
 Expires September 15, 2015 
 Page 4 of 15 


 


Before use, check the Master List to verify that this is the current version. 
This document MAY contain information which falls under the purview of the U.S. Munitions List (USML), 


as defined in the International Traffic in Arms Regulations (ITAR), 22 CFR 120-130, and is export 
controlled.  Dryden distribution only.  Contact MSO regarding external distribution. 


 


6.0 ORDER OF PREVENTION 
 
The order of precedence for preventing ergonomic-induced injures is: 


A. Engineering controls.  Design the workplace to fit or to be adaptable to the 
worker. 


B. Administrative controls.  Give the body time for recovery (e.g., organize work 
to provide breaks from caution zone activities).  


C. Personal protective equipment (PPE).  Lessens the stresses place on the 
body (e.g., gel pads at keyboards). 


 
 


7.0 RESPONSIBILITIES 
 


7.1 The Chief, Safety, Health, and Environmental Office (SH) 
 


The Chief of the Safety, Health, and Environmental Office has safety 
oversight for the Ergonomics Injury Prevention Program. 


A. Appoint an Ergonomic Program Administrator. 


B. Evaluate and update the Ergonomic Injury Prevention Program as 
necessary. 


 
7.2 DFRC Health Unit 


 
The Health Unit and the Ergonomic Program Administrator will provide the 
following to civil servants and contractor personnel within contractual 
limitations.  Contractor employees should check with their site managers 
to determine other means for evaluations. 


A. Provide the patient with an initial assessment of acute MSD and 
Cumulative Trauma Disorder (CTD) and recommend referral as 
appropriate. 


B. Notify the Ergonomic Program Administrator with a “Request for 
Ergonomic Evaluation” of all confirmed ergonomic-induced injuries.  


 
7.3 Ergonomics Program Administrator 


A. Contact the employee to schedule a workstation evaluation when 
notified by the Health Unit by a Request for Ergonomic Evaluation. 


B. Send ergonomic evaluation findings to the employee, his or her 
supervisor, and the Health Unit. 
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C. Conduct surveys of operations, tasks, or workstations at the request of 
management, Health Unit, or employees or studies to determine the 
potential for ergonomic injuries. 


D. Make ergonomic survey findings available to authorized persons 
involved. 


E. Make recommendations for control or elimination of any undesirable 
MSD or CTD. 


F. Review OSHA Log 300 for ergonomic disorders.   


G. Communicate ergonomic information to increase the awareness of 
management, supervisors, and employees. 


H. Provide ergonomic training to DFRC personnel as requested. 


I. Provide consultation on ergonomic solutions to include selection of 
tools, furniture, and workstations.  


J. Maintain appropriate program documentation and ergonomic worksite 
and job analysis reports. 


 
7.4 Directorates and Single Letter Offices 


 
Directorates and Single Letter Offices are responsible for enforcing 
ergonomic-related health and safety policies within their areas of 
responsibility. 


A. Ensure that ergonomics are considered when conducting hazard and 
risk assessments. 


B. Provide necessary resources to supervisors and employees to solve 
ergonomic problems. 


C. Ensure furniture purchased for employee workstations, workshop tools, 
and work procedures meet the needs of the individual employee. 


 
7.5 Supervisors 


A. Ensure that each employee is provided a workstation that has 
adequate adjustability and, to the extent feasible, fits the employee’s 
individual needs. 


B. Make ergonomics a part of workplace evaluations using the guidance 
in this procedure. 


C. Respond to employee’s concerns regarding ergonomics. 


D. Request assistance from the Ergonomic Program Administrator for 
evaluation of potential harmful ergonomic conditions. 


E. Promptly refer persons with potential ergonomic-induced injuries or 
illnesses to the Health Unit. 
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F. Provide employees who engage in intensive, highly repetitive work with 
frequent alternate work activities. 


 
7.6 Employee Responsibilities 


A. To the extent possible, adjust your workspace to promote neutral 
posture and avoid caution zone job conditions.  (See Appendix A.) 


B. Contact the Safety, Health, and Environmental Office when severe or 
persistent muscle pains are experienced to request an ergonomic 
evaluation before symptoms progress to disability.  


C. Notify supervisor of known or suspected unsatisfactory ergonomic 
conditions or practices.  


D. Visit Health Unit for diagnosis of potential ergonomic related injuries 


E. Cooperate with supervisors, Health Unit, and the Ergonomic Program 
Administrator in the elimination of harmful ergonomic conditions and 
practices. 


 
 


8.0 CONTROL OF ERGONOMIC HAZARDS 
 
The goal of ergonomics is to minimize the strains on the human body.  For office 
ergonomics, this translates into a work layout and design that promotes neutral posture.  
For more detailed information regarding ergonomic controls, contact the Ergonomic 
Program Administrator at the Safety, Health, and Environmental Office.  A task analysis 
or workstation evaluation may be necessary to identify opportunities to minimize 
physical stressors of caution zone jobs identified in Appendix A. 
 


8.1 Workstations  
 


Office workstations will be designed, as much as possible, to meet the 
needs of the person(s) utilizing them.   


 
8.2 Keyboards & Other Input Devices 


 
Generally, input devices should be at the same level as the keyboard and 
directly in front of the operator with the operator’s forearms and hands 
parallel to the floor.  Keyboard palm rests may be used to reduce pressure 
on wrists and forearms from sharp edges of desks.  Alternate ergonomic 
keyboards and mice may be used to correct poor ergonomics. 


 
8.3 Work Surfaces 


 
Work surfaces should be large enough to provide adequate workspace 
and hold frequently used equipment.  Desks should have adequate 
legroom and be high enough to allow the operator’s hands and forearms 
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to be parallel to the floor.  Under-desk keyboard tray tables are required 
where the desk height is above the seated elbow height and 
recommended where there is sufficient room between the operator’s legs 
and the bottom of the desk.  Where tray tables are used, they should have 
a negative tilt to promote a neutral hand-wrist posture. 


 
8.4 Chairs 


 
Ergonomically acceptable chairs should have a stable base (a five-leg 
base with soft or hard casters compatible with the floor surface).  The 
chair should be adjustable in height, have a separate tilt back, seat pan 
that adjusts in length and tilt of 128 degrees or greater, and curve 
downward at the front.  If armrests are attached, they should be adjustable 
for height and be able to pivot in toward the user.  A footrest may be 
necessary for persons whose feet do not touch the floor when seated with 
eye-level at or near the top of their monitor. 


 
8.5 Monitor Position 


 
Computer monitors should be positioned directly in front of the operator 
with the top of the monitor at approximately eye level and within arm’s 
reach. 


 
8.6 Document Holders 


 
Where operators frequently work from written notes or printed material, a 
document holder is recommended to prevent neck and shoulder pain and 
stiffness.  The document holder should either be located just below and in 
line with the monitor or at the same height beside the monitor. 


 
8.7 Lighting & Vision 


A. Monitor screens should be set at an illumination level only high enough 
to allow good visual definition for the person using the monitor.  
Monitors should be placed where window or room lighting does not 
reflect off the screen causing a glare and should not be placed where 
there is a strong light behind them such as toward a window.  Where 
glare is inevitable, a glare screen should be provided to allow good 
visual. 


B. Computer glasses correct for midrange vision and may be helpful for 
employees who work at a computer for two (2) consecutive hours or for 
four (4) hours a day.  Most optometrists can provide computer glasses 
when they are required to comfortably read the monitor without leaning 
forward or tilting one’s head when bifocals are worn. 
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8.8 Hand and Shop Tools  
 


Ergonomic suitability will be considered when hand tools and other 
equipment that could potentially cause CTDs or MSDs are purchased.  
Following are some considerations when buying hand tools and shop 
equipment. 


A. Consider hand tools that have correct fitting nonslip grips and require 
the least motion, such as twisting and bending.   


B. Avoid hand and shop tools that cause excessive vibration, where 
possible.   


C. Use stationary tools, such as drills or saws, in place of hand tools for 
heavy or cumbersome jobs, where possible.  


D. Use tools that are activated by a trigger switch with handles that allow 
for the middle of the finger to pull the trigger.  Energizing the switch 
with the tip of the finger can cause a cumulative trauma disorder to the 
finger called “trigger finger”. 


E. Never use gloves or other cloth items around spinning or rotating 
equipment  


F. Items to consider when using hand or shop tools are: 


1) Grip Force – This is the force that is required to hold and operate a 
hand or shop tool.  Excessive grip force can cause a CTD.  Grips 
should spread the pressure over a wide area as possible with 
minimum pressure on the sides of the fingers. 


2) Feed Force – The pushing, pulling, or twisting motions that are 
required to feed stock into a hand or shop tool.  The tools that 
require the least feed force should be considered for purchase. 


3) Repetitive Motion – Repetitive motion is a major cause of CTDs.  
Highly repetitive tasks should be reviewed in order to reduce as 
much motion as possible.  Administrative Controls may be used to 
institute controls such as planned rest breaks and shorter duration 
exposure.  Repetitive tasks should be shared so that one person is 
not required to spend excessive time on the task.  


4) Vibration – Vibration can enhance the effects of CTDs.  Vibrations 
at 40-90 hertz appear to produce the greatest stress.  There are 
methods to reduce vibrations such as vibration damping gloves, 
using tools with vibration damping capabilities, reduce the hertz by 
slowing tool speeds, and taking frequent rest breaks. 


5) Torque – Torque is the twisting force that many tools produce.  
Torque can place unusual stresses on the body.  Torque may be 
reduced by using extension handles to apply more leverage on the 
tool or the use impact tools where possible. 
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8.9 Lifting Heavy Objects 


 
MSDs of the back are preventable, but cause more lost time cases than 
any other injury.   


A. Check to see the route is clear before moving the load. 


B. Use mechanical or powered lifting devices when available.  


C. Make a unison two-person lift when the lift is not safe for one person 
(awkward loads or heavy loads) and talk your way through the 
movement/lift.  


D. Split the load and make more than one lift, if possible. 


E. Avoid lifting heavy objects above shoulder level or overhead. 


F. Use correct body position when lifting loads off floor level.   


G. Turn with the feet rather than twisting at the torso.  
 


8.10 Repetitive Motion Tasks 
 


Vary the types of work performed or take more frequent breaks to provide 
recovery time for soft tissues. 


 
 


9.0 TRAINING 
 
Voluntary ergonomic training is provided by the Safety, Health, and Environmental 
Office.  Persons desiring training may sign up for a class by logging onto SATERN on 
the Dryden Xnet:  Ergonomics for the Shop or Ergonomics for the Office.  It is 
recommended that persons receive this training prior to requesting a workstation 
evaluation.  These ergonomic awareness classes cover the following items: 


A. Review of the Dryden Ergonomic Injury Prevention Program. 


B. Proper ergonomic computer workstation setup. 


C. How to recognize MSD-related injuries.  


D. Procedures for reporting known or suspected MSDs. 


E. Proven work practices that reduce or eliminate MSDs. 


F. Importance of choosing proper furniture, tools, and equipment that reduce or 
eliminate certain MSDs. 


G. Responsibility of management and supervisors to provide a workstation that, 
as best as possible, fits the person/s using it.  
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10.0 MANAGEMENT RECORDS & RECORD RETENTION 
 
Records are preserved, maintained, and disposed of in accordance with NPR 1441.1, 
NASA Records Retention Schedules, and DFRC records management procedures.  
Destruction of any records, regardless of format, without an approved schedule is a 
violation of Federal law. 
 


10.1 Medical Records 


A. Must be kept confidential 


B. Must include results of examinations, evaluations, and follow-up 
procedures 


C. Must be made available to the subject employee and to anyone 
authorized, in writing, by the subject employee.  See 29 CFR 
1910.1020 for details on who may access an individual’s medical 
records. 


 
10.2 Training Records 


 
Training records will be maintained in SATERN. 


 
10.3 Ergonomic Worksite & Job Analysis Reports 


 
Ergonomic worksite and job analysis reports will be maintained with 
Industrial Hygiene records. 


 
 


11.0 RELEVANT DOCUMENTS 
 


11.1 Authority Documents 
 


California Code of 
Regulations (CCR) 


Title 8, Section 5110, Repetitive Motion Injuries. 


29 CFR 1910.1020 Access to Exposure and Medical Records 


 
11.2 Informational Documents 


 
NIOSH (DHHS) 
Publication No. 97-117 


Elements of Ergonomics Programs: A Primer 
Based on Workplace Evaluations of 
Musculoskeletal Disorders 


  


NIOSH Publication 
NTIS PB 821-789-48 


Work Practices for Manual Lifting. 
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11.3 Informational Links 


CUErgo Cornell University Ergonomics Website 


Ergonomic and Musculoskeletal Disorders / NIOSH Topic Page 


Purdue Ergonomics Website 


NIOSH Elements of Ergonomics Programs 


WISHA Ergonomics website 
 
 


12.0 ACRONYMS & DEFINITIONS 
 


12.1 Acronyms 
 


CTD Cumulative Trauma Disorder 


MSD Musculoskeletal Disorder 


NIOSH National Institute of Occupational Safety and Health 


OSHA Occupational Safety and Health Administration 


 
12.2 Definitions 


 
Caution Zone 
Jobs (CZJs) 


Jobs where an employee’s typical work activities include any 
of the specific physical risk factors identified in Appendix A.  
These jobs have a sufficient degree of risk to require 
ergonomic awareness education and job hazard analysis.  
The three major criteria considered when determining work 
activities in a caution zone job are: 


 Repetitive motions:  If motions are repeated frequently, 
(e.g., every few seconds with little or no variation) and for 
prolonged periods such as an 8-hour shift, fatigue and 
muscle/tendon strain can accumulate.  Tendons and 
muscles can often recover from the effects of stretching 
or forceful exertions if sufficient time is allotted between 
exertions.  Effects of repetitive motions for performing the 
same work activities are increased when awkward 
postures and forceful exertions are involved.  Repetitive 
actions, as a risk factor, can also depend on the body 
area and specific act being performed. 


 Repetition rate:  Both the number of hand manipulations 
per 8-hour work shift and the task cycle time have been 
used to rate this factor.  Task cycle times of 30 sec or 
less were defined as high repetition; cycle times greater 
than 30 sec as low repetition.  For hand manipulations, 
high repetitiveness was described as more than 20,000 



http://ergo.human.cornell.edu/

http://www.cdc.gov/niosh/topics/ergonomics/

http://www.chem.purdue.edu/chemsafety/SafetyClass/Injury/lecture/ErgoGeneral.htm

http://www.cdc.gov/niosh/docs/97-117/

http://www.lni.wa.gov/safety/topics/ergonomics/default.asp
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manipulations per 8-hour work shift; medium 
repetitiveness as between 10,000 and 20,000 
manipulations per 8-hour work shift; low repetitiveness 
as less than 10,000 manipulations per 8 hour work shift. 


 Duration:  Duration refers to the amount of time a 
person is continually exposed to a risk factor.  Job tasks 
that require use of the same muscles or motions for long 
durations increase the likelihood of both localized and 
general fatigue.  In general, the longer the period of 
continuous work (e.g., tasks requiring sustained 
exertions) the higher the risk of injury. 


  


Cumulative 
Trauma 
Disorders 
(CTDs) 


A CTD is a subgroup of MSDs that develops in the body 
over a period of time as a result of repeated micro traumas. 


  


Ergonomics The science and practice of designing jobs or workplaces to 
match the capabilities and limitations of the human body. 


  


Neutral 
Posture 


The positioning of the body such that joints are not bent and 
the spine is aligned and not twisted. 


  


Repetitive 
Motion 
Injuries (RMI) 


A Repetitive Motion injury is a subgroup of MSDs that 
involve motions repeated frequently, (e.g., every few 
seconds) and for prolonged periods such as an 8-hour shift, 
that may cause fatigue and muscle- tendon strain.  Tendons 
and muscles can often recover from the effects of stretching 
or forceful exertions if sufficient time is allotted between 
exertions.  Effects of repetitive motions for performing the 
same work activities are increased when awkward postures 
and forceful exertions are involved.  Repetitive actions as a 
risk factor can also depend on the body area and specific 
act being performed. 


  


Musculo-
skeletal 
Disorders 
(MSDs ) 


A group of disorders or injuries that occur to the muscles or 
skeletal systems of the body.  This group of disorders 
include, back injury, muscle pulls and sprains, Tendonitis, 
vibration trauma, and other disorders affecting the muscles 
or bones of the body resulting from repeated body 
movement. 
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APPENDIX A:  CAUTION ZONE JOBS 
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List of Locations

		Location		Description		Core/Non-Core

admorey: Core = provide ALL services for building area
		Criticality		Location Criticality Description

		DAOF		NASA DRYDEN AIRCRAFT OPERATIONS FACILITIES		Core Bid		5		Center impact (nonmission)

		DAOF-B700E		DAOF-700E		Core Bid		5		Center impact (nonmission)

		DAOF-B703		DAOF-B703		Core Bid		2		Mission impact, single point of failure

		DAOF-B716		DAOF-716		Core Bid		3		Environment, health, safety impact, multiple failures required

		DFRC		NASA DRYDEN FLIGHT RESEARCH CENTER		Core Bid		4		Mission impact, multiple failures required

		DFRC-B192		LONG RANGE OPTICAL TOWER (LRO)		Core Bid		4		Mission impact, multiple failures required

		DFRC-B4720		AERONAUTICAL TRACKING FACILITY 2 (ATF-2)		Core Bid		4		Mission impact, multiple failures required

		DFRC-B4800		RESEARCH DEVELOPMENT & TEST FACILITY		Core Bid		4		Mission impact, multiple failures required

		DFRC-B4800-FLOOR1		RESEARCH DEVELOPMENT & TEST FACILITY 1st Floor		Core Bid		4		Mission impact, multiple failures required

		DFRC-B4800-FLOOR2		RESEARCH DEVELOPMENT & TEST FACILITY 2nd Floor		Core Bid		4		Mission impact, multiple failures required

		DFRC-B4800-FLOOR3		RESEARCH DEVELOPMENT & TEST FACILITY 3rd Floor		Core Bid		4		Mission impact, multiple failures required

		DFRC-B4800-WATR		RESEARCH DEVELOPMENT & TEST FACILITY WATR Area		Core Bid		2		Mission impact, single point of failure

		DFRC-B4801		AIRCRAFT CONSTRUCTION & MODIFICATION HANGAR		Core Bid		4		Mission impact, multiple failures required

		DFRC-B4802		MAIN HANGAR		Core Bid		4		Mission impact, multiple failures required

		DFRC-B4803		AGE FABRICATION SHOP		Core Bid		9		Minimal Impact to Center

		DFRC-B4805		FACILITY DISASTER OPERATION BUILDING (FDOB)		Core Bid		9		Minimal Impact to Center

		DFRC-B4806		GARAGE/BATTERY SHOP		Core Bid		9		Minimal Impact to Center

		DFRC-B4807		R&D TEST LIFE SCIENCE (LIFE SUPPORT)		Core Bid		9		Minimal Impact to Center

		DFRC-B4808		WAREHOUSE NO.2		Core Bid		9		Minimal Impact to Center

		DFRC-B4808-LIFE-SUPPORT		WAREHOUSE NO.2 Life Support		Core Bid		9		Minimal Impact to Center

		DFRC-B4808-STORAGE		WAREHOUSE NO.2 Storage Area		Core Bid		9		Minimal Impact to Center

		DFRC-B4809		GARAGE & DRYDEN HISTORY OFFICE		Core Bid		9		Minimal Impact to Center

		DFRC-B4820		FLIGHT LOADS LABORATORY		Core Bid		4		Mission impact, multiple failures required

		DFRC-B4822		POST FLIGHT SCIENCE SUPPORT FACILITY		Core Bid		1		Environment, health, safety impact with a single point of failure

		DFRC-B4822-MEDICAL		POST FLIGHT SCIENCE SUPPORT FACILITY Medical		Core Bid		1		Environment, health, safety impact with a single point of failure

		DFRC-B4822-PSSF		POST-FLIGHT SCIENCE SUPPORT FACILITY PSSF Area		Core Bid		4		Mission impact, multiple failures required

		DFRC-B4823		MACHINE/SHEETMETAL SHOP & HAZMAT RECYCLING FACILIT		Core Bid		4		Mission impact, multiple failures required

		DFRC-B4824		COMMUNICATIONS BUILDING		Core Bid		4		Mission impact, multiple failures required

		DFRC-B4825		INTEGRATED SUPPORT FACILITY		Core Bid		1		Environment, health, safety impact with a single point of failure

		DFRC-B4825-GIFT-SHOP		INTEGRATED SUPPORT FACILITY Gift/Cafeteria		Core Bid		8		Public relations

		DFRC-B4825-POST1		INTEGRATED SUPPORT FACILITY Security		Core Bid		1		Environment, health, safety impact with a single point of failure

		DFRC-B4826		AIRCRAFT MAINTENANCE HANGAR		Core Bid		4		Mission impact, multiple failures required

		DFRC-B4828		MAINTENANCE STORAGE BUILDING		Core Bid		9		Minimal Impact to Center

		DFRC-B4832		MAILROOM/COMPUTER SUPPORT BUILDING		Core Bid		5		Center impact (nonmission)

		DFRC-B4832-COMPUTER-SUPPORT		MAILROOM/COMPUTER SUPPORT BUILDING Computer Area		Core Bid		5		Center impact (nonmission)

		DFRC-B4832-MAIL-ROOM		MAILROOM/COMPUTER SUPPORT BUILDING Mail Room		Core Bid		5		Center impact (nonmission)

		DFRC-B4834		GUARD POST #2 (MAIN ENTRANCE)		Core Bid		8		Public relations

		DFRC-B4838		DATA ANALYSIS FACILITY (DAF)		Core Bid		1		Environment, health, safety impact with a single point of failure

		DFRC-B4838A		DATA ANALYSIS FACILITY (DAF) MECHANICAL EQUIPMENT ROOM		Core Bid		4		Mission impact, multiple failures required

		DFRC-B4838B		DATA ANALYSIS FACILITY (DAF) SUB 26		Core Bid		4		Mission impact, multiple failures required

		DFRC-B4839		STRATEGIC COMMUNICATIONS OFFICE		Core Bid		8		Public relations

		DFRC-B4840		RESEARCH AIRCRAFT INTEGRATION FACILITY (RAIF)		Core Bid		3		Environment, health, safety impact, multiple failures required

		DFRC-B4843		SECURITY REMOTE FACILITY		Core Bid		7		Employee morale

		DFRC-B4846		ARCATA ADMINISTRATION FACILITY		Core Bid		7		Employee morale

		DFRC-B4847		SPECIAL PROJECTS BUILDING		Core Bid		4		Mission impact, multiple failures required

		DFRC-B4848		UNINTERRUPTABLE POWER SUPPLY - WATR		Core Bid		1		Environment, health, safety impact with a single point of failure

		DFRC-B4850		SAFETY OFFICE		Core Bid		4		Mission impact, multiple failures required

		DFRC-B4851		AUDIO/VIDEO SUPPORT CENTER		Core Bid		4		Mission impact, multiple failures required

		DFRC-B4852		HAZMAT STORAGE FACILITY		Core Bid		5		Center impact (nonmission)

		DFRC-B4853		FIRE PROTECTION PUMP STATION NO. 1		Core Bid		1		Environment, health, safety impact with a single point of failure

		DFRC-B4854		FUELING STATION		Core Bid		5		Center impact (nonmission)

		DFRC-B4857		WATR STORAGE BUILDING		Core Bid		5		Center impact (nonmission)

		DFRC-B4863		SHUTTLE SUPPORT ADMIN OFFICE - LOCKHEED MARTIN		Core Bid		8		Public relations

		DFRC-B4870		RANGE OPERATIONS & MAINTENANCE - WATR		Core Bid		7		Employee morale

		DFRC-B4872		CENTRAL EMERGENCY GENERATOR PLANT		Core Bid		1		Environment, health, safety impact with a single point of failure

		DFRC-B4875A		BATTERY BUILDING		Core Bid		1		Environment, health, safety impact with a single point of failure

		DFRC-B4875B		UPS FOR CDC FACILITY		Core Bid		1		Environment, health, safety impact with a single point of failure

		DFRC-B4876		SHIPPING AND RECEIVING		Core Bid		4		Mission impact, multiple failures required

		DFRC-B4887		BORESITE TOWER EQUIPMENT BUILDING		Core Bid		3		Environment, health, safety impact, multiple failures required

		DFRC-B4981		BORESIGHT EQUIPMENT BLDG.		Core Bid		3		Environment, health, safety impact, multiple failures required

		DFRC-B4982		AERONAUTICAL TRACKING FACILITY 1 (ATF-1)		Core Bid		2		Mission impact, single point of failure

		DFRC-B4983		WATER PUMP STATION (CATSITE)		Core Bid		1		Environment, health, safety impact with a single point of failure

		DFRC-B4985		MOBILE OPERATION CENTER		Core Bid		7		Employee morale

		DFRC-HM-07		HM7		Core Bid		7		Employee morale

		DFRC-HM-16		HM 16		Core Bid		7		Employee morale

		DFRC-NB027		FLOOD LIGHTING		Core Bid		5		Center impact (nonmission)

		DFRC-NB037		WATER DISTRIBUTION PIPE (PORTABLE)		Core Bid		1		Environment, health, safety impact with a single point of failure

		DFRC-NB039		WATER DISTRIBUTION SYSTEM (FIRE)		Core Bid		1		Environment, health, safety impact with a single point of failure

		DFRC-NB040		COMPRESSED AIR SYSTEMS		Core Bid		4		Mission impact, multiple failures required

		DFRC-NB041		STREET LIGHTING		Core Bid		5		Center impact (nonmission)

		DFRC-NB049		LIGHTING (A/C PARKING)		Core Bid		5		Center impact (nonmission)

		DFRC-NB063		STORM SEWER SYSTEM		Core Bid		5		Center impact (nonmission)

		DFRC-NB064		DRAIN DITCH (OPEN)		Core Bid		5		Center impact (nonmission)

		DFRC-NB065		LAWN SPRINKLER SYSTEM		Core Bid		9		Minimal Impact to Center

		DFRC-NB066		EVAPORATION POND		Core Bid		9		Minimal Impact to Center

		DFRC-NB067		SECURITY FENCING		Core Bid		5		Center impact (nonmission)

		DFRC-NB071		FIRE ALARM AND OTHER SYSTEMS		Core Bid		1		Environment, health, safety impact with a single point of failure

		DFRC-NB072		FIRE PROTECTION SYSTEM TEST POND AREA		Core Bid		5		Center impact (nonmission)

		DFRC-NB074		REPAIR SECURITY AND FIRE PROTECTION		Core Bid		1		Environment, health, safety impact with a single point of failure

		DFRC-NB075		REPAIR SECURITY AND FIRE PROTECTION		Core Bid		1		Environment, health, safety impact with a single point of failure

		DFRC-NB081		SUBSTATION NO. 1		Core Bid		1		Environment, health, safety impact with a single point of failure

		DFRC-NB082		SUBSTATION NO. 2		Core Bid		5		Center impact (nonmission)

		DFRC-NB083		SUBSTATION NO. 3		Core Bid		4		Mission impact, multiple failures required

		DFRC-NB084		SUBSTATION NO. 4		Core Bid		1		Environment, health, safety impact with a single point of failure

		DFRC-NB086		SUBSTATION NO. 7		Core Bid		7		Employee morale

		DFRC-NB087		SUBSTATION NO. 10		Core Bid		1		Environment, health, safety impact with a single point of failure

		DFRC-NB088		SUBSTATION NO. 11		Core Bid		5		Center impact (nonmission)

		DFRC-NB089		SUBSTATION NO. 16		Core Bid		1		Environment, health, safety impact with a single point of failure

		DFRC-NB090		SUBSTATION NO. 19		Core Bid		1		Environment, health, safety impact with a single point of failure

		DFRC-NB092		SUBSTATION NO. 13		Core Bid		2		Mission impact, single point of failure

		DFRC-NB093		SUBSTATION NO. 15		Core Bid		5		Center impact (nonmission)

		DFRC-NB094		SUBSTATION NO. 6		Core Bid		4		Mission impact, multiple failures required

		DFRC-NB095		SUBSTATION NO. 12		Core Bid		5		Center impact (nonmission)

		DFRC-NB096		SUBSTATION NO. 9		Core Bid		3		Environment, health, safety impact, multiple failures required

		DFRC-NB097		SUBSTATION NO. 14		Core Bid		2		Mission impact, single point of failure

		DFRC-NB098		SUBSTATION NO. 17		Core Bid		4		Mission impact, multiple failures required

		DFRC-NB100		SEWAGE PUMPING STATION (SHUTTLE)		Core Bid		1		Environment, health, safety impact with a single point of failure

		DFRC-NB101		SEWAGE EJECTOR STATION 3		Core Bid		1		Environment, health, safety impact with a single point of failure

		DFRC-NB102		EMERGENCY DECONTAMINATION FACILITY		Core Bid		1		Environment, health, safety impact with a single point of failure

		DFRC-NB103		WATER STORAGE TANK		Core Bid		1		Environment, health, safety impact with a single point of failure

		DFRC-NB106		SEWAGE EJECTOR STATION 1		Core Bid		1		Environment, health, safety impact with a single point of failure

		DFRC-NB107		SEWAGE EJECTOR STATION 2		Core Bid		1		Environment, health, safety impact with a single point of failure

		DFRC-NB108		WATER STORAGE TANK		Core Bid		2		Mission impact, single point of failure

		DFRC-NB113		SUBSTATION NO. 20		Core Bid		4		Mission impact, multiple failures required

		DFRC-NB114		WATER STORAGE TANK		Core Bid		1		Environment, health, safety impact with a single point of failure

		DFRC-NB115		SUBSTATION NO. 24		Core Bid		3		Environment, health, safety impact, multiple failures required

		DFRC-NB116		SUBSTATION NO. 23		Core Bid		1		Environment, health, safety impact with a single point of failure

		DFRC-NB117		HAZARDOUS MATERIALS STORAGE		Core Bid		5		Center impact (nonmission)

		DFRC-NB121		TIPTANK STORAGE		Core Bid		9		Minimal Impact to Center

		DFRC-NB122		BARREL SUNSHADE		Core Bid		9		Minimal Impact to Center

		DFRC-NB124		SUBSTATION NO. 8		Core Bid		5		Center impact (nonmission)

		DFRC-NB125		SUBSTATION NO. 26		Core Bid		4		Mission impact, multiple failures required

		DFRC-SUB-25		SUBSTATION 25		Core Bid		4		Mission impact, multiple failures required

		DFRC-T-20		A/C MAINT OPS OFFICE		Core Bid		4		Mission impact, multiple failures required

		NASA-DRYDEN		NASA DRYDEN CENTER		Core Bid		5		Center impact (nonmission)

		DFRC-B4804		STOREHOUSE (HVAC)		Non-Core Bid		9		Minimal Impact to Center

		DFRC-B4810		FACILITIES MAINTENANCE CONTRACTOR BUILDING		Non-Core Bid		7		Employee morale

		DFRC-B4821		PAINT SPRAY BUILDING		Non-Core Bid		9		Minimal Impact to Center

		DFRC-B4827		WAREHOUSE NO. 9 (FACILITY EQUIPMENT STORAGE)		Non-Core Bid		9		Minimal Impact to Center

		DFRC-B4830A		RESEARCH ENGINEERING SUPPORT FACILITY		Non-Core Bid		5		Center impact (nonmission)

		DFRC-B4830B		RESEARCH ENGINEERING SUPPORT FACILITY		Non-Core Bid		5		Center impact (nonmission)

		DFRC-B4830C		RESEARCH ENGINEERING SUPPORT FACILITY		Non-Core Bid		5		Center impact (nonmission)

		DFRC-B4830D		RESEARCH ENGINEERING SUPPORT FACILITY		Non-Core Bid		5		Center impact (nonmission)

		DFRC-B4830E		RESEARCH ENGINEERING SUPPORT FACILITY		Non-Core Bid		5		Center impact (nonmission)

		DFRC-B4831		BATTERY MAINTENANCE SHOP		Non-Core Bid		9		Minimal Impact to Center

		DFRC-B4833		SHUTTLE HANGAR AND SHOPS		Non-Core Bid		2		Mission impact, single point of failure

		DFRC-B4837		WAREHOUSE NO. 8 (SHUTTLE)		Non-Core Bid		4		Mission impact, multiple failures required

		DFRC-B4841		CALIBRATION FACILITY		Non-Core Bid		5		Center impact (nonmission)

		DFRC-B4842		DRYDEN LEARNING CENTER		Non-Core Bid		5		Center impact (nonmission)

		DFRC-B4844		PROJECT SUPPORT COMPLEX		Non-Core Bid		7		Employee morale

		DFRC-B4845		SHUTTLE SUPPORT ADMINISTRATIVE OFFICE - NASA		Non-Core Bid		7		Employee morale

		DFRC-B4859		ORBITAL TURN-AROUND BLDG - SHUTTLE ACTIVITY		Non-Core Bid		7		Employee morale

		DFRC-B4864		ORBITAL TURN AROUND BUILDING (OTAB)		Non-Core Bid		7		Employee morale

		DFRC-B4874		BACK-UP PWR SYSTEM		Non-Core Bid		1		Environment, health, safety impact with a single point of failure

		DFRC-B4877		DRYDEN FITNESS CENTER		Non-Core Bid		7		Employee morale

		DFRC-NB021		DIESEL GENERATORS		Non-Core Bid		5		Center impact (nonmission)

		DFRC-NB085		SUBSTATION NO. 5		Non-Core Bid		2		Mission impact, single point of failure

		DFRC-NB091		SUBSTATION NO. 22		Non-Core Bid		5		Center impact (nonmission)

		DFRC-T-01		Edwards Federal Credit Union		Non-Core Bid		9		Minimal Impact to Center

		DFRC-T-47		PROJECTS OFFICE TRAILER		Non-Core Bid		7		Employee morale

		DFRC-T-79		SHUTTLE SUPPORT-TEST EQUIP. POOL		Non-Core Bid		8		Public relations

		DFRC-T-80		SHUTTLE SUPPORT TRAINING		Non-Core Bid		8		Public relations





List of Criticalities

		Value		Description		Critical / Non-Critical

		1		Environment, health, safety impact with a single point of failure		Critical

		2		Mission impact, single point of failure		Critical

		3		Environment, health, safety impact, multiple failures required		Critical

		4		Mission impact, multiple failures required		Critical

		5		Center impact (nonmission)		Non-Critical

		6		Significant economic consequences		Non-Critical

		7		Employee morale		Non-Critical

		8		Public relations		Non-Critical

		9		Minimal Impact to Center		Non-Critical





Real Property Inventory

		Dryden Flight Research Center Property 						Capacity 								Square Footage

		Number		Name		Current Status		NASA 				GSA 				Physical Size (SF) 		Class		GSA Bureau Code 		GSA Usage Code

		0192   		LONG RANGE OPTICAL TOWER (LRO) 		Active 		130		SF 		130		SF 		130		140-10 Operations Buildings (Tracking Stations) 		8003		35-60 Building/Service 

		0703  		DRYDEN AIRCRAFT OPERATIONS FACILITY 		Active 		422,000.00		SF 		422,000.00		SF 		422,000		214-10 Aircraft Maintenance Hangar 		8003		35-60 Building/Service 

		0703  		LEASEHOLD IMPROVEMENTS FOR PIA-221, aka DAOF 		Active 		0				0		AC 		422,000		899-99 Leasehold Improvement 		8003		- / 

		4720  		AERONAUTICAL TRACKING FACILITY 2 (ATF-2) 		Active 		2,200.00		SF 		2,200.00		SF 		2,200		140-10 Operations Buildings (Tracking Stations) 		8003		35-60 Building/Service 

		4800  		RESEARCH DEVELOPMENT & TEST FACILITY 		Active 		160,852.00		SF 		160,852.00		SF 		178,584		310-10 Physical Science (R&D & Test Buildings) 		8003		35-74 Building/Laboratories 

		4801  		AIRCRAFT CONSTRUCTION & MODIFICATION HANGAR 		Active 		32,302.00		SF 		32,302.00		SF 		32,302		212-10 Launch Vehicle Maintenance Facility 		8003		35-60 Building/Service 

		4802  		MAIN HANGAR 		Active 		56,231.00		SF 		56,231.00		SF 		56,231		214-10 Aircraft Maintenance Hangar 		8003		35-60 Building/Service 

		4803  		AGE FABRICATION SHOP 		Active 		1,079.00		SF 		1		EA 		1,079		219-11 Maintenance Shop (Installation Facilities) 		8003		40-60 Structure/Service (other than building) 

		4804  		STOREHOUSE (HVAC) 		Active 		400		SF 		1		EA 		400		189-40 Miscellaneous Operations Shelter (Shed) 		8003		40-80 Structure/All Other 

		4805  		FACILITY DISASTER OPERATION BUILDING (FDOB) 		Active 		384		SF 		1		EA 		384		219-11 Maintenance Shop (Installation Facilities) 		8003		40-60 Structure/Service (other than building) 

		4806  		GARAGE/BATTERY SHOP 		Active 		10,036.00		SF 		10,036.00		SF 		10,036		219-10 Public Works or Maintenance Shop 		8003		35-60 Building/Service 

		4807  		R&D TEST LIFE SCIENCE (LIFE SUPPORT) 		Active 		10,478.00		SF 		10,478.00		SF 		10,478		310-50 Materials (R&D & Test Buildings) 		8003		35-74 Building/Laboratories 

		4808  		WAREHOUSE NO.2 		Active 		13,083.00		SF 		13,083.00		SF 		13,083		442-10 General Warehouse - Ready Issue 		8003		35-41 Building/Warehouses 

		4809  		GARAGE & DRYDEN HISTORY OFFICE 		Active 		20,714.00		SF 		20,714.00		SF 		20,714		442-10 General Warehouse - Ready Issue 		8003		35-41 Building/Warehouses 

		4810  		FACILITIES MAINTENANCE CONTRACTOR BUILDING 		Active 		12,992.00		SF 		12,992.00		SF 		12,992		610-10 Administration Buildings 		8003		35-10 Building/Office 

		4818  		GUARD POST NO. 6 		Active 		32		SF 		32		SF 		32		730-25 Gatehouse (Buildings) 		8003		35-60 Building/Service 

		4820  		FLIGHT LOADS LABORATORY 		Active 		45,801.00		SF 		45,801.00		SF 		45,801		310-10 Physical Science (R&D & Test Buildings) 		8003		35-74 Building/Laboratories 

		4821  		PAINT SPRAY BUILDING 		Active 		2,082.00		SF 		2,082.00		SF 		2,082		219-10 Public Works or Maintenance Shop 		8003		35-60 Building/Service 

		4822  		POST FLIGHT SCIENCE SUPPORT FACILITY 		Active 		9,680.00		SF 		9,680.00		SF 		9,680		310-30 Life Science Buildings 		8003		35-74 Building/Laboratories 

		4823  		MACHINE/SHEETMETAL SHOP & HAZMAT RECYCLING FACILIT 		Active 		39,614.00		SF 		39,614.00		SF 		39,614		220-10 Metal Shop 		8003		35-50 Building/Industrial 

		4824  		COMMUNICATIONS BUILDING 		Active 		3,312.00		SF 		3,312.00		SF 		3,312		131-80 Satellite Communications Building 		8003		35-72 Building/Communications Systems 

		4825  		INTEGRATED SUPPORT FACILITY 		Active 		17,333.00		SF 		17,333.00		SF 		17,333		610-10 Administration Buildings 		8003		35-10 Building/Office 

		4826  		AIRCRAFT MAINTENANCE HANGAR 		Active 		35,655.00		SF 		35,655.00		SF 		35,655		214-10 Aircraft Maintenance Hangar 		8003		35-60 Building/Service 

		4827  		WAREHOUSE NO. 9 (FACILITY EQUIPMENT STORAGE) 		Active 		4,000.00		SF 		4,000.00		SF 		4,000		442-10 General Warehouse - Ready Issue 		8003		35-41 Building/Warehouses 

		4828  		MAINTENANCE STORAGE BUILDING 		Active 		1,800.00		SF 		1		EA 		1,800		442-90 Covered Storage (Miscellaneous) 		8003		40-40 Structure/Storage (other than building) 

		4829  		GUARD POST NO. 12(SHUTTLE) 		Active 		43		SF 		43		SF 		43		730-25 Gatehouse (Buildings) 		8003		35-60 Building/Service 

		4830A  		RESEARCH ENGINEERING SUPPORT FACILITY 		Active 		3,370.00		SF 		3,370.00		SF 		3,370		310-10 Physical Science (R&D & Test Buildings) 		8003		35-74 Building/Laboratories 

		4830B  		RESEARCH ENGINEERING SUPPORT FACILITY 		Active 		2,805.00		SF 		2,805.00		SF 		2,805		310-10 Physical Science (R&D & Test Buildings) 		8003		35-74 Building/Laboratories 

		4830C  		RESEARCH ENGINEERING SUPPORT FACILITY 		Active 		3,211.00		SF 		3,211.00		SF 		3,211		310-10 Physical Science (R&D & Test Buildings) 		8003		35-74 Building/Laboratories 

		4830D  		RESEARCH ENGINEERING SUPPORT FACILITY 		Active 		3,000.00		SF 		3,000.00		SF 		3,364		310-10 Physical Science (R&D & Test Buildings) 		8003		35-74 Building/Laboratories 

		4830E  		RESEARCH ENGINEERING SUPPORT FACILITY 		Active 		2,805.00		SF 		2,805.00		SF 		3,000		310-10 Physical Science (R&D & Test Buildings) 		8003		35-74 Building/Laboratories 

		4831  		BATTERY MAINTENANCE SHOP 		Active 		1,703.00		SF 		1,703.00		SF 		1,703		216-10 Installation Support Equipment Maintenance Shop 		8003		35-60 Building/Service 

		4832  		MAILROOM/COMPUTER SUPPORT BUILDING 		Active 		9,613.00		SF 		9,613.00		SF 		9,613		610-90 Administrative Buildings (Miscellaneous) 		8003		35-10 Building/Office 

		4833  		SHUTTLE HANGAR AND SHOPS 		Active 		39,231.00		SF 		39,231.00		SF 		39,231		212-10 Launch Vehicle Maintenance Facility 		8003		35-60 Building/Service 

		4834  		GUARD POST #2 (MAIN ENTRANCE) 		Active 		75		SF 		75		SF 		75		730-25 Gatehouse (Buildings) 		8003		35-60 Building/Service 

		4835  		PAINT & OIL STORAGE (SHUTTLE) 		Active 		130		SF 		130		SF 		130		442-30 Flammables Storehouse - Ready Issue 		8003		35-41 Building/Warehouses 

		4837  		WAREHOUSE NO. 8 (SHUTTLE) 		Active 		10,000.00		SF 		10,000.00		SF 		10,000		442-10 General Warehouse - Ready Issue 		8003		35-41 Building/Warehouses 

		4838  		DATA ANALYSIS FACILITY (DAF) 		Active 		20,352.00		SF 		20,352.00		SF 		20,352		310-15 Data Collection and Reduction Building 		8003		35-74 Building/Laboratories 

		4838A  		DATA ANALYSIS FACILITY MECHANICAL EQUIPMENT ROOM 		Active 		520		KW 		1		EA 		675		811-60 Stand-by Generator Plant 		8003		40-15 Structure/Power Development and Distribution 

		4838B  		DATA ANALYSIS FACILITY (DAF) SUBSTATION 26 		Active 		1,536.00		SF 		1,536.00		SF 		1,536		610-90 Administrative Buildings (Miscellaneous) 		8003		35-10 Building/Office 

		4839  		STRATEGIC COMMUNICATIONS OFFICE 		Active 		7,956.00		SF 		7,956.00		SF 		7,956		610-10 Administration Buildings 		8003		35-10 Building/Office 

		4840  		RESEARCH AIRCRAFT INTEGRATION FACILITY (RAIF) 		Active 		128,483.00		SF 		128,483.00		SF 		126,383		310-40 Aeronautical (R&D & Test Buildings) 		8003		35-74 Building/Laboratories 

		4841  		CALIBRATION FACILITY 		Active 		3,600.00		SF 		3,600.00		SF 		3,600		310-15 Data Collection and Reduction Building 		8003		35-74 Building/Laboratories 

		4842  		DRYDEN LEARNING CENTER 		Active 		3,600.00		SF 		3,600.00		SF 		3,600		610-10 Administration Buildings 		8003		35-10 Building/Office 

		4843  		SECURITY REMOTE FACILITY 		Active 		320		SF 		320		SF 		320		610-90 Administrative Buildings (Miscellaneous) 		8003		35-10 Building/Office 

		4844  		PROJECT SUPPORT COMPLEX 		Active 		3,600.00		SF 		3,600.00		SF 		3,600		610-10 Administration Buildings 		8003		35-10 Building/Office 

		4845  		SHUTTLE SUPPORT ADMINISTRATIVE OFFICE - NASA 		Active 		3,600.00		SF 		3,600.00		SF 		3,600		610-10 Administration Buildings 		8003		35-10 Building/Office 

		4846  		ARCATA ADMINISTRATION FACILITY 		Active 		2,340.00		SF 		2,340.00		SF 		2,340		610-10 Administration Buildings 		8003		35-10 Building/Office 

		4847  		SPECIAL PROJECTS BUILDING 		Active 		4,559.00		SF 		4,559.00		SF 		3,193		310-20 Space Science (R&D & Test Buildings) 		8003		35-74 Building/Laboratories 

		4848  		WATR - UNINTERRUPTABLE POWER SUPPLY 		Active 		1,200.00		KW 		1		EA 		0		811-90 Electricity - Source (Miscellaneous) 		8003		40-15 Structure/Power Development and Distribution 

		4850  		SAFETY HEALTH AND ENVIRONMENTAL OFFICE 		Active 		6,000.00		SF 		6,000.00		SF 		6,000		610-90 Administrative Buildings (Miscellaneous) 		8003		35-10 Building/Office 

		4851  		AUDIO/VIDEO SUPPORT CENTER 		Active 		6,000.00		SF 		6,000.00		SF 		6,000		610-90 Administrative Buildings (Miscellaneous) 		8003		35-10 Building/Office 

		4852  		HAZMAT STORAGE FACILITY 		Active 		2,355.00		SF 		1		EA 		2,355		422-90 Explosive Storage (Miscellaneous) 		8003		40-40 Structure/Storage (other than building) 

		4853  		FIRE PROTECTION PUMP STATION NO. 1 		Active 		2,085.00		GPM 		1		EA 		0		843-20 Fire Protection Pumping Station 		8003		40-71 Structure/Utility Systems 

		4854  		FUELING STATION 		Active 		84		GA 		1		EA 		0		123-10 Filling Station 		8003		40-60 Structure/Service (other than building) 

		4856  		SHUTTLE SUPPORT-LOCKHEED MARTIN ADM BLDG 		Active 		4,000.00		SF 		4,000.00		SF 		4,549		442-10 General Warehouse - Ready Issue 		8003		35-41 Building/Warehouses 

		4857  		WATR - WAREHOUSE 		Active 		6,815.00		SF 		6,815.00		SF 		6,815		442-10 General Warehouse - Ready Issue 		8003		35-41 Building/Warehouses 

		4859  		ORBITAL TURN-AROUND BLDG - SHUTTLE ACTIVITY 		Active 		3,836.00		SF 		3,836.00		SF 		3,836		310-10 Physical Science (R&D & Test Buildings) 		8003		35-74 Building/Laboratories 

		4862  		COMMUNICATIONS EQUIP. BLDG 		Active 		511		SF 		511		SF 		511		140-50 Support Buildings - Mechanical (Tracking Stations) 		8003		35-60 Building/Service 

		4863  		SHUTTLE SUPPORT ADMIN OFFICE - LOCKHEED MARTIN 		Active 		2,160.00		SF 		2,160.00		SF 		2,160		610-90 Administrative Buildings (Miscellaneous) 		8003		35-10 Building/Office 

		4864  		ORBITAL TURN AROUND BUILDING (OTAB) 		Active 		4,000.00		SF 		4,000.00		SF 		4,000		310-60 Tracking and Data Acquisition Buildings 		8003		35-74 Building/Laboratories 

		4865  		WAREHOUSE - SHUTTLE SUPPORT 		Active 		4,000.00		SF 		4,000.00		SF 		4,000		442-10 General Warehouse - Ready Issue 		8003		35-41 Building/Warehouses 

		4867  		PAYLOAD PROCESSING FACILITY 		Active 		3,813.00		SF 		3,813.00		SF 		3,813		181-40 Operations Support Lab 		8003		35-50 Building/Industrial 

		4870  		WATR - OPERATIONS & MAINTENANCE 		Active 		3,137.00		SF 		3,137.00		SF 		3,137		140-10 Operations Buildings (Tracking Stations) 		8003		35-60 Building/Service 

		4871  		GUARD POST NO. 13 		Active 		252		SF 		252		SF 		252		730-25 Gatehouse (Buildings) 		8003		35-60 Building/Service 

		4872  		CENTRAL EMERGENCY GENERATOR PLANT 		Active 		4,735.00		KW 		1		EA 		4,735		811-10 Electric Power Plant - Diesel 		8003		40-15 Structure/Power Development and Distribution 

		4874  		BACK-UP PWR SYSTEM 		Active 		400		KW 		1		EA 		0		811-90 Electricity - Source (Miscellaneous) 		8003		40-15 Structure/Power Development and Distribution 

		4875A  		BATTERY BUILDING 		Active 		427		KW 		1		EA 		427		811-90 Electricity - Source (Miscellaneous) 		8003		40-15 Structure/Power Development and Distribution 

		4875B  		UPS FOR CDC FACILITY 		Active 		255		KW 		1		EA 		0		811-90 Electricity - Source (Miscellaneous) 		8003		40-15 Structure/Power Development and Distribution 

		4876  		SHIPPING AND RECEIVING 		Active 		12,500.00		SF 		12,500.00		SF 		12,500		442-10 General Warehouse - Ready Issue 		8003		35-41 Building/Warehouses 

		4877  		DRYDEN FITNESS CENTER 		Active 		4,400.00		SF 		4,400.00		SF 		4,400		740-43 Gymnasium and Physical Conditioning Building 		8003		35-60 Building/Service 

		4887  		BORESITE TOWER EQUIPMENT 		Active 		80		SF 		80		SF 		80		140-50 Support Buildings - Mechanical (Tracking Stations) 		8003		35-60 Building/Service 

		4981  		BORESIGHT EQUIPMENT 		Active 		80		SF 		80		SF 		80		140-50 Support Buildings - Mechanical (Tracking Stations) 		8003		35-60 Building/Service 

		4982  		AERONAUTICAL TRACKING FACILITY 1 (ATF-1) 		Active 		3,613.00		SF 		3,613.00		SF 		3,613		131-60 Communications Building 		8003		35-72 Building/Communications Systems 

		4983  		WATER PUMP STATION ATF-1 		Active 		100		KGD 		1		EA 		0		841-10 Water Treatment Facilities 		8003		40-71 Structure/Utility Systems 

		4985  		WATR - MOBILE SYSTEM STORAGE 		Active 		487		SF 		487		SF 		487		310-30 Life Science Buildings 		8003		35-74 Building/Laboratories 

		LAND  		DRYDEN FLIGHT RESEARCH CENTER/DFRC 		Active 		838.1		AC 		838.1		AC 		0		913-61 Land - Permit from Air Force 		8003		20-70 Land/Research and Development 

		NB001  		AIRFIELD TAXIWAY 		Active 		12,731.00		SY 		12,731.00		SY 		0		112-10 Taxiway (Concrete) 		8003		40-12 Structure/Airfield Pavements 

		NB002  		SHOULDER, TAXIWAY OIL 		Active 		1,556.00		SY 		1,556.00		SY 		  		112-12 Taxiway (Miscellaneous) 		8003		40-12 Structure/Airfield Pavements 

		NB003  		TOW-WAY RAMPS 		Active 		34,380.00		SY 		34,380.00		SY 		0		112-12 Taxiway (Miscellaneous) 		8003		40-12 Structure/Airfield Pavements 

		NB004  		AIRCRAFT PARKING AND OTHERS 		Active 		4,610.00		SY 		4,610.00		SY 		0		113-22 Aircraft Parking, Access or Maintenance Apron (Miscellaneous) 		8003		40-12 Structure/Airfield Pavements 

		NB005  		AIRCRAFT PARKING AND SERVICING AREA 		Active 		28,503.00		SY 		28,503.00		SY 		  		113-20 Aircraft Parking, Access or Maintenance Apron (Concrete) 		8003		40-12 Structure/Airfield Pavements 

		NB006  		AIRCRAFT APRON 		Active 		12,600.00		SY 		12,600.00		SY 		  		113-20 Aircraft Parking, Access or Maintenance Apron (Concrete) 		8003		40-12 Structure/Airfield Pavements 

		NB007  		AIRCRAFT PARKING (BITUMINOUS) 		Active 		55,880.00		SY 		55,880.00		SY 		  		113-21 Aircraft Parking, Access or Maintenance Apron (Bituminous) 		8003		40-12 Structure/Airfield Pavements 

		NB008  		CATSITE DIESEL FUEL TANK 		Active 		500		GA 		1		EA 		0		411-30 Diesel Oil Storage 		8003		40-40 Structure/Storage (other than building) 

		NB009  		OPEN STORAGE AREA (BITUMINOUS) 		Active 		12,642.00		SY 		1		EA 		0		452-10 Open Storage Area - Ready Issue 		8003		40-40 Structure/Storage (other than building) 

		NB010  		MATERIALS STORAGE AREA 		Active 		28,200.00		SY 		1		EA 		0		452-10 Open Storage Area - Ready Issue 		8003		40-40 Structure/Storage (other than building) 

		NB011  		OPEN STORAGE STABILIZED 		Active 		15,000.00		SY 		1		EA 		0		452-10 Open Storage Area - Ready Issue 		8003		40-40 Structure/Storage (other than building) 

		NB012  		OPEN STORAGE FACILITIES 		Active 		25,000.00		GA 		1		EA 		0		831-40 Contaminated Waste Storage 		8003		40-50 Structure/Industrial (other than building) 

		NB015  		JET-BLAST DEFLECTORS 		Active 		1		EA 		1		EA 		0		320-22 Propulsion (Structures and Facilities) 		8003		40-70 Structure/Research and Development (other than Labs) 

		NB016  		HYDRAULIC A/C LIFT 		Active 		1		EA 		1		EA 		0		355-15 Vehicle Static Test Stand 		8003		40-70 Structure/Research and Development (other than Labs) 

		NB018  		ANTENNA FARM 		Active 		1		EA 		1		EA 		0		132-10 Antenna - Tower Supported 		8003		40-72 Structure/Communications Systems 

		NB020  		RELAYING AT MSBLS 		Active 		300		KVA 		1		EA 		0		812-10 Substation 		8003		40-15 Structure/Power Development and Distribution 

		NB021  		DIESEL GENERATOR for BLDG 4824 & 4870 		Active 		200		KW 		1		EA 		0		811-60 Stand-by Generator Plant 		8003		40-15 Structure/Power Development and Distribution 

		NB023  		DIESEL GENERATOR FOR B-4982 & B-4720 		Active 		13,400.00		LF 		13,400.00		LF 		0		832-10 Sewer and/or Industrial Waste Line 		8003		40-71 Structure/Utility Systems 

		NB024  		ELECTRICAL DISTRIBUTION SYSTEM 		Active 		53,105.00		LF 		53,105.00		LF 		0		812-30 Distribution Systems 		8003		40-15 Structure/Power Development and Distribution 

		NB025  		ELECTRICAL DISTRIBUTION SYSTEM, CATSITE 		Active 		950		LF 		950		LF 		0		812-30 Distribution Systems 		8003		40-15 Structure/Power Development and Distribution 

		NB026  		ELECTRICAL & COMMUNICATIONS DUCT SYSTEMS 		Active 		16,450.00		LF 		16,450.00		LF 		0		812-35 Electrical and Communications Duct System 		8003		40-15 Structure/Power Development and Distribution 

		NB027  		FLOOD LIGHTING 		Active 		1		EA 		1		EA 		0		812-20 Exterior Lighting 		8003		40-71 Structure/Utility Systems 

		NB028  		DISTRIBUTION TRANSFORMER 		Active 		2,500.00		KVA 		1		EA 		0		812-60 Distribution Transformers 		8003		40-15 Structure/Power Development and Distribution 

		NB029  		GROUNDING SYSTEM 		Active 		600		LF 		600		LF 		0		812-90 Electricity - Distribution and Transmission Lines (Miscellaneous) 		8003		40-15 Structure/Power Development and Distribution 

		NB030  		STEAM & CONDENSATE SYSTEMS 		Active 		1,436.00		LF 		1,436.00		LF 		0		822-10 Steam and Condensate Lines 		8003		40-15 Structure/Power Development and Distribution 

		NB031  		NATURAL GAS TRANSMISSION LINE 		Active 		19,990.00		LF 		19,990.00		LF 		0		824-10 Gas Pipe Line 		8003		40-71 Structure/Utility Systems 

		NB032  		SEPTIC TANK & DRAIN FIELD 		Active 		750		KGD 		1		EA 		0		831-30 Septic Tank and Drain Field 		8003		40-71 Structure/Utility Systems 

		NB033  		SEPTIC TANK & DRAIN FIELD 		Active 		763		KGD 		1		EA 		0		831-30 Septic Tank and Drain Field 		8003		40-71 Structure/Utility Systems 

		NB034  		SANITARY SEWER (GRAVITY) 		Active 		3,892.00		LF 		3,892.00		LF 		0		832-10 Sewer and/or Industrial Waste Line 		8003		40-71 Structure/Utility Systems 

		NB035  		SANITARY SEWER (3 Inch) 		Active 		780		LF 		780		LF 		0		832-40 Industrial Waste Systems 		8003		40-71 Structure/Utility Systems 

		NB036  		SANITARY SEWER (6 Inch) 		Active 		3,762.00		LF 		3,762.00		LF 		  		832-40 Industrial Waste Systems 		8003		40-71 Structure/Utility Systems 

		NB037  		WATER DISTRIBUTION PIPE (POTABLE) 		Active 		19,012.00		LF 		19,012.00		LF 		  		842-10 Water Distribution Pipeline (Potable) 		8003		40-71 Structure/Utility Systems 

		NB039  		WATER DISTRIBUTION SYSTEM (FIRE) 		Active 		10,289.00		LF 		10,289.00		LF 		  		843-10 Fire Protection Pipeline 		8003		40-71 Structure/Utility Systems 

		NB040  		COMPRESSED AIR SYSTEMS 		Active 		1,550.00		LF 		1		EA 		0		892-30 Compressed Air Distribution System 		8003		40-71 Structure/Utility Systems 

		NB041  		STREET LIGHTING 		Active 		1		EA 		1		EA 		0		812-20 Exterior Lighting 		8003		40-71 Structure/Utility Systems 

		NB042  		2 DIESEL GENERATORS (SHUTTLE AREA) 		Active 		350		KW 		1		EA 		0		811-60 Stand-by Generator Plant 		8003		40-15 Structure/Power Development and Distribution 

		NB043  		HIGH FREQUENCY LOG ANTENNA 		Active 		1		EA 		1		EA 		0		132-10 Antenna - Tower Supported 		8003		40-72 Structure/Communications Systems 

		NB044  		PUBLIC ADDRESS SYSTEM (OUTDOOR) 		Active 		1		EA 		1		EA 		0		132-50 Public Address System - Outdoor 		8003		40-72 Structure/Communications Systems 

		NB045  		DIRECTIONAL HIGH GAIN ANTENNA 		Active 		1		EA 		1		EA 		0		141-30 Communications (Structures) 		8003		40-72 Structure/Communications Systems 

		NB046  		COMMUNICATION DUCTS (MANHOLES) 		Active 		2,800.00		LF 		2,800.00		LF 		0		812-35 Electrical and Communications Duct System 		8003		40-15 Structure/Power Development and Distribution 

		NB049  		LIGHTING (A/C PARKING) 		Active 		1		EA 		1		EA 		0		812-20 Exterior Lighting 		8003		40-71 Structure/Utility Systems 

		NB050  		CATSITE ROADWAY 		Active 		3,300.00		SY 		3,300.00		SY 		0		851-11 Roads (Bituminous) 		8003		40-76 Structure/Roads and Bridges 

		NB051  		ROAD (BITUMINOUS) 		Active 		18,066.00		SY 		18,066.00		SY 		0		851-11 Roads (Bituminous) 		8003		40-76 Structure/Roads and Bridges 

		NB052  		CULVERTS AND OTHER 		Active 		4,700.00		SY 		4,700.00		SY 		0		851-12 Roads (Other) 		8003		40-76 Structure/Roads and Bridges 

		NB054  		D.G.ROADS AND OTHERS (DIRT ROADS) 		Active 		1,000.00		SY 		1,000.00		SY 		0		851-12 Roads (Other) 		8003		40-76 Structure/Roads and Bridges 

		NB055  		MONUMENTS 		Active 		1		EA 		1		EA 		0		690-20 Monument or Memorial 		8003		40-78 Structure/Monuments and Memorials 

		NB057  		NASA NAME SIGNS 		Active 		1		EA 		1		EA 		0		690-90 Miscellaneous Administrative Structures 		8003		40-80 Structure/All Other 

		NB058  		VEHICLE PARKING AREA (BITUMINOUS) 		Active 		2,955.00		SY 		2,955.00		SY 		0		852-11 Parking Area (Bituminous) 		8003		40-80 Structure/All Other 

		NB059  		CONCRETE SIDEWALKS 		Active 		1,255.00		SY 		1,255.00		SY 		6,937		852-20 Sidewalk (Concrete) 		8003		40-80 Structure/All Other 

		NB060  		BITUMINOUS SIDEWALKS 		Active 		298		SY 		298		SY 		0		852-21 Sidewalk (Bituminous) 		8003		40-80 Structure/All Other 

		NB061  		SIDEWALKS AND OTHERS 		Active 		1,592.00		SY 		1,592.00		SY 		0		852-40 Miscellaneous Paved Area/Pad- Paved surfaces for pedestrian 		8003		40-80 Structure/All Other 

		NB062  		SIDEWALKS AND OTHERS 		Active 		6,200.00		SY 		6,200.00		SY 		  		852-40 Miscellaneous Paved Area/Pad- Paved surfaces for pedestrian 		8003		40-80 Structure/All Other 

		NB063  		STORM SEWER SYSTEM 		Active 		1,907.00		LF 		1,907.00		LF 		0		871-10 Storm Sewer 		8003		40-80 Structure/All Other 

		NB064  		DRAIN DITCH (OPEN) 		Active 		5,850.00		LF 		5,850.00		LF 		0		871-20 Drainage Ditch 		8003		40-80 Structure/All Other 

		NB065  		LAWN SPRINKLER SYSTEM 		Active 		2,200.00		LF 		1		EA 		0		871-30 Irrigation Facility 		8003		40-80 Structure/All Other 

		NB066  		EVAPORATION POND 		Active 		1,400.00		LF 		1		EA 		0		871-90 Ground Improvement Structures (Miscellaneous) 		8003		40-80 Structure/All Other 

		NB067  		SECURITY FENCING 		Active 		14,571.00		LF 		14,571.00		LF 		0		872-10 Security Fencing and Walls 		8003		40-80 Structure/All Other 

		NB071  		FIRE ALARM AND OTHER SYSTEMS 		Active 		4		BX 		1		EA 		0		880-20 Watch Reporting System 		8003		40-80 Structure/All Other 

		NB072  		FIRE PROTECTION SYSTEM TEST POND AREA 		Active 		1,509,750.00		MG 		1		EA 		0		843-50 Fire Protection Pond or Reservoir 		8003		40-80 Structure/All Other 

		NB073  		MSB LANDING SYSTEMS SHELTER PADS 		Active 		2,528.00		SF 		2,528.00		SF 		0		181-10 Miscellaneous Operations Support Building 		8003		35-60 Building/Service 

		NB074  		FIRE PROTECTION (HYDRANTS) 		Active 		1		EA 		1		EA 		0		841-55 Wells and Associated Facilities - Nonpotable 		8003		40-71 Structure/Utility Systems 

		NB075  		FIRE PROTECTION (HYDRANTS) 		Active 		1		EA 		1		EA 		0		841-55 Wells and Associated Facilities - Nonpotable 		8003		40-71 Structure/Utility Systems 

		NB081  		SUBSTATION NO. 1 		Active 		884		KVA 		1		EA 		0		812-10 Substation 		8003		40-15 Structure/Power Development and Distribution 

		NB082  		SUBSTATION NO. 2 		Active 		480		KVA 		1		EA 		0		812-10 Substation 		8003		40-15 Structure/Power Development and Distribution 

		NB083  		SUBSTATION NO. 3 		Active 		2,312.00		KVA 		1		EA 		0		812-10 Substation 		8003		40-15 Structure/Power Development and Distribution 

		NB084  		SUBSTATION NO. 4 		Active 		496		KVA 		1		EA 		0		812-10 Substation 		8003		40-15 Structure/Power Development and Distribution 

		NB085  		SUBSTATION NO. 5 		Active 		2,500.00		KVA 		1		EA 		0		812-10 Substation 		8003		40-15 Structure/Power Development and Distribution 

		NB086  		SUBSTATION NO. 7 		Active 		1,000.00		KVA 		1		EA 		0		812-10 Substation 		8003		40-15 Structure/Power Development and Distribution 

		NB087  		SUBSTATION NO. 10 		Active 		648		KVA 		1		EA 		0		812-10 Substation 		8003		40-15 Structure/Power Development and Distribution 

		NB088  		SUBSTATION NO. 11 		Active 		648		KVA 		1		EA 		0		812-10 Substation 		8003		40-15 Structure/Power Development and Distribution 

		NB089  		SUBSTATION NO. 16 		Active 		4,608.00		KVA 		1		EA 		0		812-10 Substation 		8003		40-15 Structure/Power Development and Distribution 

		NB090  		SUBSTATION NO. 19 		Active 		150		KVA 		1		EA 		0		812-10 Substation 		8003		40-15 Structure/Power Development and Distribution 

		NB091  		SUBSTATION NO. 22 		Active 		1,000.00		KVA 		1		EA 		0		812-10 Substation 		8003		40-15 Structure/Power Development and Distribution 

		NB094  		SUBSTATION NO. 6 		Active 		300		KVA 		1		EA 		0		812-10 Substation 		8003		40-15 Structure/Power Development and Distribution 

		NB096  		SUBSTATION NO. 9 		Active 		12.47		KVA 		1		EA 		0		812-10 Substation 		8003		40-15 Structure/Power Development and Distribution 

		NB097  		SUBSTATION NO. 14 		Active 		225		KVA 		1		EA 		0		812-10 Substation 		8003		40-15 Structure/Power Development and Distribution 

		NB100  		SEWAGE PUMPING STATION (SHUTTLE) 		Active 		1		EA 		1		EA 		0		832-30 Sewage Pumping Station 		8003		40-71 Structure/Utility Systems 

		NB101		SEWAGE EJECTOR STATION #3 		Active 		1		EA 		1		EA 		0		832-30 Sewage Pumping Station 		8003		40-71 Structure/Utility Systems 

		NB102  		EMERGENCY EYEWASH/SHOWERS 		Active 		1		EA 		1		EA 		0		189-50 Decontamination facility (other than buildings) 		8003		40-80 Structure/All Other 

		NB103  		WATER STORAGE TANK 		Active 		400,000.00		GA 		1		EA 		0		843-30 Water Storage Tank 		8003		40-71 Structure/Utility Systems 

		NB104  		RUN-UP PAD JET PROPEL.A/C 		Active 		3,014.00		SY 		3,014.00		SY 		  		113-20 Aircraft Parking, Access or Maintenance Apron (Concrete) 		8003		40-12 Structure/Airfield Pavements 

		NB105  		UTILITY TUNNEL 		Active 		1,383.00		LF 		1		EA 		0		892-70 Utility Tunnel 		8003		40-71 Structure/Utility Systems 

		NB106  		SEWAGE EJECTOR STATION #1		Active 		1		EA 		1		EA 		0		832-30 Sewage Pumping Station 		8003		40-71 Structure/Utility Systems 

		NB107  		SEWAGE EJECTOR STATION #2		Active 		1		EA 		1		EA 		0		832-30 Sewage Pumping Station 		8003		40-71 Structure/Utility Systems 

		NB108  		WATER STORAGE TANK 		Active 		500,000.00		GA 		1		EA 		0		843-30 Water Storage Tank 		8003		40-71 Structure/Utility Systems 

		NB110  		BORESIGHT TOWER 		Active 		1		EA 		1		EA 		0		132-10 Antenna - Tower Supported 		8003		40-72 Structure/Communications Systems 

		NB111  		ATF-1 TELEMETY ATENNA 1 		Active 		1		EA 		1		EA 		0		141-30 Communications (Structures) 		8003		40-72 Structure/Communications Systems 

		NB112  		ATF-2 TELEMETRY ANTENNA 2 		Active 		1		EA 		1		EA 		0		132-10 Antenna - Tower Supported 		8003		40-72 Structure/Communications Systems 

		NB113  		SUBSTATION No. 20 		Active 		306		KW 		1		EA 		0		811-90 Electricity - Source (Miscellaneous) 		8003		40-15 Structure/Power Development and Distribution 

		NB114  		WATER STORAGE TANK 		Active 		600,000.00		GA 		1		EA 		0		843-30 Water Storage Tank 		8003		40-71 Structure/Utility Systems 

		NB116  		SUBSTATION NO. 23 		Active 		225		KVA 		1		EA 		0		812-10 Substation 		8003		40-15 Structure/Power Development and Distribution 

		NB117  		HAZARDOUS MATERIALS STORAGE (LOCKERS) 		Active 		1		EA 		1		EA 		0		424-90 Other Gaseous Storage Facility 		8003		40-40 Structure/Storage (other than building) 

		NB118  		GROUNDS IMPROVEMENT 		Active 		0.82		AC 		0.36		EA 		35,786		932-50 Site Landscaping 		8003		40-80 Structure/All Other 

		NB119  		SHUTTLE MATE/DE-MATE DEVICE 		Active 		1		EA 		1		EA 		0		189-10 Miscellaneous Operations Support Facility 		8003		40-80 Structure/All Other 

		NB120  		PROPELLANT FUEL& OXIDIZER STORAGE AREA 		Active 		792		GA 		1		EA 		0		461-90 Cryogenic Fluid Storage (Miscellaneous) 		8003		40-40 Structure/Storage (other than building) 

		NB121  		TIPTANK STORAGE 		Active 		960		SF 		1		EA 		960		422-90 Explosive Storage (Miscellaneous) 		8003		40-40 Structure/Storage (other than building) 

		NB122  		BARREL SUNSHADE 		Active 		2,040.00		SF 		1		EA 		2,040		442-90 Covered Storage (Miscellaneous) 		8003		40-40 Structure/Storage (other than building) 

		NB123   		MICROWAVE COMMUNICATION TOWER (SHUTTLE AREA) 		Active 		1		EA 		1		EA 		0		141-30 Communications (Structures) 		8003		40-72 Structure/Communications Systems 

		NB125  		DATA ANALYSIS FACILITY SUBSTATION 26 		Active 		1,500.00		KVA 		1		EA 		0		812-10 Substation 		8003		40-15 Structure/Power Development and Distribution 

		NB126  		EMERGENCY GENERATOR AND AUTOMATIC TRANSFER SWITCH 		Active 		1,500.00		KW 		1		EA 		0		811-60 Stand-by Generator Plant 		8003		40-15 Structure/Power Development and Distribution 

		NB127  		DATA ANALYSIS FACILITY CHILLER COMPOUND 		Active 		120		TR 		1		EA 		0		827-20 Chilled Water Plant 		8003		40-71 Structure/Utility Systems 

		NB128  		SUBSTATION NO. 27 		Active 		500		KVA 		1		EA 		4822		812-10 Substation 		8003		40-15 Structure/Power Development and Distribution 

		NB129  		SUBSTATION NO. 28 		Active 		500		KVA 		1		EA 		4876		812-10 Substation 		8003		40-15 Structure/Power Development and Distribution 

		NB130  		SUBSTATION NO. 29 		Active 		75		KVA 		1		EA 		sbase LRO		812-10 Substation 		8003		40-15 Structure/Power Development and Distribution 

		NB131  		SUBSTATION NO. 1703 		Active 		300		KVA 		1		EA 		0		812-10 Substation 		8003		40-15 Structure/Power Development and Distribution 

		NB132  		FLIGHT TERMINATION SYSTEM 		Active 		1		EA 		1		EA 		0		141-30 Communications (Structures) 		8003		40-72 Structure/Communications Systems 

		NB133  		SUBSTATION NO. 17 		Active 		750		KVA 		1		EA 		0		812-10 Substation 		8003		40-15 Structure/Power Development and Distribution 

		NB134  		SUBSTATION NO. 19 		Active 		500		KVA 		1		EA 		0		812-10 Substation 		8003		40-15 Structure/Power Development and Distribution 

		NB135  		SUBSTATION NO. 8 		Active 		225		KVA 		1		EA 		0		812-10 Substation 		8003		40-15 Structure/Power Development and Distribution 

		T-13  		SHUTTLE SUPPORT (DEBRIS) 		Active 		672		SF 		672		SF 		672		212-10 Launch Vehicle Maintenance Facility 		8003		35-60 Building/Service 

		T-16  		SHUTTLE SUPPORT (KSC PAYLOADS) 		Standby 		720		SF 		720		SF 		720		181-10 Miscellaneous Operations Support Building 		8003		35-60 Building/Service 

		T-17  		SHUTTLE SUPPORT (FLIGHT CREW EQUIPMENT) 		Active 		1,440.00		SF 		1,440.00		SF 		1,440		181-10 Miscellaneous Operations Support Building 		8003		35-60 Building/Service 

		T-20  		A/C MAINT OPS OFFICE 		Active 		1,440.00		SF 		1,440.00		SF 		1,440		630-31 Trailers, Office use 		8003		35-10 Building/Office 

		T-28  		SUPPORT PERSONNEL OFFICE - B 1623 		Active 		672		SF 		672		SF 		672		212-10 Launch Vehicle Maintenance Facility 		8003		35-60 Building/Service 

		T-42  		INSPECTOR GENERAL OFFICE 		Active 		2,600.00		SF 		2,600.00		SF 		2,600		610-10 Administration Buildings 		8003		35-10 Building/Office 

		T-47  		PROJECTS OFFICE TRAILER 		Active 		5,000.00		SF 		5,000.00		SF 		5,000		610-10 Administration Buildings 		8003		35-10 Building/Office 

		T-69  		ASTRONAUT TRAILER 		Active 		1,040.00		SF 		1,040.00		SF 		1,040		310-40 Aeronautical (R&D & Test Buildings) 		8003		35-74 Building/Laboratories 

		T-70  		ASTRONAUT TRAILER 		Active 		720		SF 		720		SF 		720		610-10 Administration Buildings 		8003		35-10 Building/Office 

		T-72  		TRAILER M.S.B.L.S. (RUNWAY 22) 		Active 		500		SF 		500		SF 		500		630-37 Trailers, R&D use 		8003		35-74 Building/Laboratories 

		T-79  		SHUTTLE SUPPORT-TEST EQUIP. POOL 		Active 		893		SF 		893		SF 		893		630-36 Trailers, Service use 		8003		35-60 Building/Service 

		T-80  		SHUTTLE SUPPORT TRAINING 		Active 		893		SF 		893		SF 		893		630-36 Trailers, Service use 		8003		35-60 Building/Service 
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		This document shows Dryden ASSET INFORMATION and Dryden ASSET MAINTENANCE REQUIREMENTS.
All information contained here-in is a portion of the information contained in the Government CMMS.







		Below is a description of each of the fields in this document:







		Asset Maintenance Requirements tab has the following information

		ASSET INFORMATION										ASSET MAINTENANCE REQUIREMENTS

		Bid		Asset Location		Asset #		Asset Description		Status		JobPlan1		JobPlan2		JobPlan3		JobPlan4		JobPlan5



		Bid - 
        Core Bid = Maintenance for these assets is in the base bid.
        Non-Core Bid = Maintenance for these assets is in the bid option.
        Exclude from Bid = Informational only, do not include in bid $.										JOB PLANS
Job Plans identify the steps or tasks for preventive maintenance and operations that need to be performed on each of the assets (i.e. facilities and collateral equipment) listed under "ASSET INFORMATION".  

JOB PLAN FREQUENCIES
Job Plans also identify the frequency that each of those tasks are to be performed on the asset (e.g. Daily [D], Weekly [W], Monthly [M], Quarterly [Q], Semi-Annually [SA], Annually [A], Every 2 Years [2A], Every 3 Years [3A], or Every 5 Years [5Y]).  For example, if there is an X in the "M" column for a particular task, then that task should be performed AT LEAST once per month.  Additionally, at least every 3rd month quarterly tasks with an X in the "Q" column will be performed IN ADDITION TO the monthly tasks.

JOB PLAN ASSIGNMENTS
Immediately following the asset information, on the same row, there are up to 5 job plans listed for that asset or location (JobPlan1, JobPlan2, JobPlan3, JobPlan4, & JobPlan5).  Each Job Plan corresponds to a Worksheet tab with the same name.  All tasks on the worksheets of those assigned Job Plan are required to be performed on that piece of equipment at the specified frequency.

JOB PLAN INDEX
An "Index" tab with an alphabetical list of all Job Plan worksheets, with hyperlinks to each Job Plan is included on the tab following "Asset Maintenance Requirements".  Click on the hyperlink, or otherwise navigate to the worksheet tab that matches the text in the Job Plan columns, to see all tasks in that Job Plan.

JOB PLAN WORKSHEETS
Worksheet tabs are currently loosely arranged by appropriate craft, though the index is arranged in alphabetical order.  Job Plan worksheets identify Job Plan Name, Task Line Numbers, and Task Descriptions, and Frequency identifying "X" marks.

SPECIAL JOB PLANS & EXCEPTIONS
Locations and some assets have special job plans, and some assets do not have job plans listed at all - these are exceptions to the instructions above.  Explanations for each of these are listed below.

		Asset Location - 
        Each asset is in a Location.  Each location is part of a hierarchy.
        The top level all-inclusive location is NASA-DRYDEN.
        The next level is the two Dryden Campuses: DFRC & DAOF.
        Next is a Building (B), Non-Building (NB), or Trailer (T) number.
        In some cases Buildings are then split into areas identified by
        name.  (e.g. DFRC-B4825-GIFT-SHOP or DAOF-B703A )

		Asset # - 
        A unique number assigned to individual assets for CMMS tracking.
        Each new asset is bar-coded and labeled with its own number.
        Only Fire Extinguisher locations are labeled, not canisters.
        For purposes of this spreadsheet all 615 DFRC fire extinguishers
        are one line item with asset # "VARIOUS".

		Asset Description - 
        A description of each asset.  Useful to group types of assets.
        Loosely follows the standard "noun, adjective."
        (e.g. HEATER, GAS WATER or HOIST, WHEEL CHAIR)

        LOCATION BASED MAINTENANCE description means that the
        maintenance for that row is not for any particular asset, but
        instead is to be performed throughout the ASSET LOCATION listed.

		Status - 
        OPERATING = Assets currently in use requiring maintenance.
        DECOMMISSIONED = Assets removed from campus, not listed.
        ABANDONED = Assets abandoned in place, no maintenance
                                required, assets not listed.



		SPECIAL JOB PLANS



		Operations - This Job Plan is a non-exhaustive list of operations requirements applied at a Campus level (DAOF & DFRC) and has requirements for various systems throughout the Center.  Contractor is responsible for gathering, storing, and reporting on the data relevant to this Job Plan.

RTF - This Run To Failure Job Plan identifies equipment that will not have any Preventive Maintenance actions associated with it and will only be repaired as needed.

Facility Condition Assessment  & Lighting - Not all facilities are created equal, this Job Plan has two versions (L) for Large Facilities, and (S) for Small Facilities.  The tasks are the same, the separation is merely to emphasize the different level of effort required for Large vs. Small Facilities.











		EXCEPTIONS



		These assets have no associated Job Plans, preventive maintenance for these Job Plans is addressed elsewhere as identified here:

Fire Extinguishers, Portable - There is only one Job Plan for all (approximately 615) Portable Fire Extinguishers located at DFRC.  That Job Plan lists the tasks to be performed for each Portable Fire Extinguisher.  The Portable Fire Extinguisher locations are listed per building in Attachment J-C17-2 "Portable Fire Extinguisher Locations".  Asset numbers are not yet included in this list, as this list & the list of Portable Fire Extinguishers in the CMMS is continually improving.

Batteries, UPS - All UPS batteries and transfer switches are included in the UPS Job Plan for all Power Supply, UPS assets.

Inergen / Halon / FM200 - All Halon, Inergen, and FM200 Fire Suppression Systems are covered by the Clean Agent Fire Suppression Job Plan.

Tank, Foam - Hangar Fire Suppression System Foam Tank maintenance is included in the Foam Sprinkler System Job Plan for Fire Suppression System, Foam assets.

Panel, Control Foam Pump - All maintenance requirements for Controllers and Control Panels for fire system jockey pumps and foam pumps are included in the maintenance job plan for the applicable pump.

Crane, Overhead - This Job Plan has a 4 year requirement rather than 3 or 5 years.

Lighting, Emergency & Lighting, Emergency Exit - This job plan is covered under Location-Based Maintenance Lighting Job Plan.











		LOCATION HIERARCHY
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Assets Maintenance Requirements

												Asset Information										Asset Maintenance Requirements

												Bid		Asset Location		Asset #		Asset Description		Status		JobPlan1		JobPlan2		JobPlan3		JobPlan4		JobPlan5

												Core Bid		DAOF-B703		90148		AIR COMPRESSOR		OPERATING		Air Compressor, Recip

												Core Bid		DAOF-B703		92354		AIR COMPRESSOR		OPERATING		Air Compressor, Recip

												Core Bid		DFRC-B4800		1032002		AIR COMPRESSOR		OPERATING		Air Compressor, Recip

												Core Bid		DFRC-B4800		1032003		AIR COMPRESSOR		OPERATING		Air Compressor, Recip

												Core Bid		DFRC-B4800		1201001		AIR COMPRESSOR		OPERATING		Air Compressor, Recip

												Core Bid		DFRC-B4800		4201002		AIR COMPRESSOR		OPERATING		Air Compressor, Recip

												Core Bid		DFRC-B4820		401177		AIR COMPRESSOR		OPERATING		Air Compressor, Recip

												Core Bid		DFRC-B4824		401001		AIR COMPRESSOR		OPERATING		Air Compressor, Recip

												Non-Core Bid		DFRC-B4833		401003		AIR COMPRESSOR		OPERATING		Air Compressor, Recip

												Non-Core Bid		DFRC-B4837		401006		AIR COMPRESSOR		OPERATING		Air Compressor, Recip

												Core Bid		DFRC-B4838		1032007		AIR COMPRESSOR		OPERATING		Air Compressor, Recip

												Core Bid		DFRC-B4840		1032005		AIR COMPRESSOR		OPERATING		Air Compressor, Recip

												Core Bid		DFRC-B4847		401002		AIR COMPRESSOR		OPERATING		Air Compressor, Recip

												Core Bid		DFRC-B4872		401008		AIR COMPRESSOR		OPERATING		Air Compressor, Recip

												Core Bid		DFRC-B4982		401007		AIR COMPRESSOR		OPERATING		Air Compressor, Recip

												Core Bid		DFRC-B4982		401179		AIR COMPRESSOR		OPERATING		Air Compressor, Recip

												Core Bid		DAOF-B703		90136		AIR COMPRESSOR, DELUGE		OPERATING		Air Compressor, Recip

												Core Bid		DAOF-B703		90137		AIR COMPRESSOR, DELUGE		OPERATING		Air Compressor, Recip

												Core Bid		DAOF-B703		90144		AIR COMPRESSOR, DELUGE		OPERATING		Air Compressor, Recip

												Core Bid		DAOF-B703		90145		AIR COMPRESSOR, DELUGE		OPERATING		Air Compressor, Recip

												Core Bid		DFRC-B4822-PSSF		402002		AIR COMPRESSOR, OILLESS		OPERATING		Air Compressor, Recip

												Non-Core Bid		DFRC-B4850		402000		AIR COMPRESSOR, OILLESS		OPERATING		Air Compressor, Recip

												Core Bid		DFRC-B4851		402020		AIR COMPRESSOR, OILLESS		OPERATING		Air Compressor, Recip

												Core Bid		DFRC-B4854		402003		AIR COMPRESSOR, OILLESS		OPERATING		Air Compressor, Recip

												Core Bid		DAOF-B703		403005		AIR COMPRESSOR, SCREW		OPERATING		PTI-Oil Analysis, Lubricant		PTI-Vibration Analysis		Air Compressor, Screw

												Core Bid		DFRC-B4720		403001		AIR COMPRESSOR, SCREW		OPERATING		PTI-Oil Analysis, Lubricant		PTI-Vibration Analysis		Air Compressor, Screw

												Core Bid		DFRC-B4820		403002		AIR COMPRESSOR, SCREW		OPERATING		PTI-Oil Analysis, Lubricant		PTI-Vibration Analysis		Air Compressor, Screw

												Core Bid		DFRC-B4820		403003		AIR COMPRESSOR, SCREW		OPERATING		PTI-Oil Analysis, Lubricant		PTI-Vibration Analysis		Air Compressor, Screw

												Non-Core Bid		DFRC-B4821		403004		AIR COMPRESSOR, SCREW		OPERATING		PTI-Oil Analysis, Lubricant		PTI-Vibration Analysis		Air Compressor, Screw

												Core Bid		DAOF-B703		92066		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DAOF-B703		92070		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DAOF-B703		92072		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DAOF-B703		31260183		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DAOF-B703		31260184		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DAOF-B703		31260185		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DAOF-B703		31260186		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DAOF-B703		31260187		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DAOF-B703		31260188		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DAOF-B703		31260189		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DAOF-B703		31260190		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DAOF-B703		31260191		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DAOF-B703		31260200		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DAOF-B703		31260202		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DAOF-B703		31260203		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DAOF-B703A		92367		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DFRC-B4720		304247		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DFRC-B4720		304248		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DFRC-B4720		304249		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DFRC-B4800		304001		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DFRC-B4800		304199		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4800		304244		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DFRC-B4800		1002005		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DFRC-B4800		1002006		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4800		1002008		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DFRC-B4800		1002009		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4800		1002076		AIR CONDITIONER		OPERATING		AC GAS PACK

												Core Bid		DFRC-B4801		304036		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DFRC-B4801		1002029		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DFRC-B4802		304177		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DFRC-B4802		304178		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DFRC-B4802		304065		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DFRC-B4805		304044		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4805		304045		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4806		304003		AIR CONDITIONER		OPERATING		Air Conditioner, Window

												Core Bid		DFRC-B4806		304032		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DFRC-B4806		304038		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DFRC-B4806		304191		AIR CONDITIONER		OPERATING		AC GAS PACK

												Core Bid		DFRC-B4806		304219		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DFRC-B4807		304030		AIR CONDITIONER		OPERATING		Air Conditioner, Window

												Core Bid		DFRC-B4807		304192		AIR CONDITIONER		OPERATING		Air Conditioner, Window

												Core Bid		DFRC-B4807		1002007		AIR CONDITIONER		OPERATING		AC GAS PACK

												Core Bid		DFRC-B4808		1002048		AIR CONDITIONER		OPERATING		AC GAS PACK

												Core Bid		DFRC-B4809		1002030		AIR CONDITIONER		OPERATING		AC GAS PACK

												Core Bid		DFRC-B4809		1002031		AIR CONDITIONER		OPERATING		AC GAS PACK

												Core Bid		DFRC-B4809		1002032		AIR CONDITIONER		OPERATING		AC GAS PACK

												Non-Core Bid		DFRC-B4810		304000		AIR CONDITIONER		OPERATING		Air Conditioner, Window

												Non-Core Bid		DFRC-B4810		304050		AIR CONDITIONER		OPERATING		Air Conditioner, Window

												Non-Core Bid		DFRC-B4810		304078		AIR CONDITIONER		OPERATING		Air Conditioner

												Non-Core Bid		DFRC-B4810		304079		AIR CONDITIONER		OPERATING		Heat Pump

												Non-Core Bid		DFRC-B4810		304080		AIR CONDITIONER		OPERATING		Air Conditioner, Window

												Non-Core Bid		DFRC-B4810		304261		AIR CONDITIONER		OPERATING		AC GAS PACK

												Core Bid		DFRC-B4820		304004		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4820		304022		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4820		304023		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4820		304183		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DFRC-B4820		304184		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DFRC-B4820		304230		AIR CONDITIONER		OPERATING		AC GAS PACK

												Core Bid		DFRC-B4820		304231		AIR CONDITIONER		OPERATING		AC GAS PACK

												Core Bid		DFRC-B4820		304232		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DFRC-B4822-MEDICAL		9159014		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4823		1002003		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4823		1002049		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4824		304083		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4824		1002033		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4824		1002034		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4824		1002035		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4825		1002011		AIR CONDITIONER		OPERATING		AC GAS PACK

												Core Bid		DFRC-B4825		1002012		AIR CONDITIONER		OPERATING		AC GAS PACK

												Core Bid		DFRC-B4825		1002014		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DFRC-B4825		1002015		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DFRC-B4825		1002036		AIR CONDITIONER		OPERATING		AC GAS PACK

												Non-Core Bid		DFRC-B4826		304013		AIR CONDITIONER		OPERATING		Air Conditioner

												Non-Core Bid		DFRC-B4826		304222		AIR CONDITIONER		OPERATING		Air Conditioner

												Non-Core Bid		DFRC-B4826		304223		AIR CONDITIONER		OPERATING		Air Conditioner

												Non-Core Bid		DFRC-B4826		1002004		AIR CONDITIONER		OPERATING		Air Conditioner

												Non-Core Bid		DFRC-B4827		1002072		AIR CONDITIONER		OPERATING		Heat Pump

												Non-Core Bid		DFRC-B4830A		1002053		AIR CONDITIONER		OPERATING		Heat Pump

												Non-Core Bid		DFRC-B4830A		1002054		AIR CONDITIONER		OPERATING		Heat Pump

												Non-Core Bid		DFRC-B4830A		1002055		AIR CONDITIONER		OPERATING		Heat Pump

												Non-Core Bid		DFRC-B4830A		1002056		AIR CONDITIONER		OPERATING		Heat Pump

												Non-Core Bid		DFRC-B4830A		1002057		AIR CONDITIONER		OPERATING		Heat Pump

												Non-Core Bid		DFRC-B4830A		1002086		AIR CONDITIONER		OPERATING		Heat Pump

												Non-Core Bid		DFRC-B4830B		1002059		AIR CONDITIONER		OPERATING		Heat Pump

												Non-Core Bid		DFRC-B4830B		1002060		AIR CONDITIONER		OPERATING		Heat Pump

												Non-Core Bid		DFRC-B4830B		1002061		AIR CONDITIONER		OPERATING		Heat Pump

												Non-Core Bid		DFRC-B4830B		1002062		AIR CONDITIONER		OPERATING		Heat Pump

												Non-Core Bid		DFRC-B4830B		1002063		AIR CONDITIONER		OPERATING		Heat Pump

												Non-Core Bid		DFRC-B4830C		1002050		AIR CONDITIONER		OPERATING		AC GAS PACK

												Non-Core Bid		DFRC-B4830D		1002051		AIR CONDITIONER		OPERATING		AC GAS PACK

												Non-Core Bid		DFRC-B4830E		1002052		AIR CONDITIONER		OPERATING		AC GAS PACK

												Core Bid		DFRC-B4832		304053		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4832		1002066		AIR CONDITIONER		OPERATING		Heat Pump

												Non-Core Bid		DFRC-B4833		304005		AIR CONDITIONER		OPERATING		Heat Pump

												Non-Core Bid		DFRC-B4833		1002037		AIR CONDITIONER		OPERATING		Heat Pump

												Non-Core Bid		DFRC-B4833		1002038		AIR CONDITIONER		OPERATING		Heat Pump

												Non-Core Bid		DFRC-B4833		1002042		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4834		1002087		AIR CONDITIONER		OPERATING		Air Conditioner

												Non-Core Bid		DFRC-B4837		304010		AIR CONDITIONER		OPERATING		Air Conditioner, Window

												Non-Core Bid		DFRC-B4837		304011		AIR CONDITIONER		OPERATING		Air Conditioner, Window

												Non-Core Bid		DFRC-B4837		304057		AIR CONDITIONER		OPERATING		Air Conditioner, Window

												Non-Core Bid		DFRC-B4837		304311		AIR CONDITIONER		OPERATING		Air Conditioner, Window

												Non-Core Bid		DFRC-B4837		3043009		AIR CONDITIONER		OPERATING		Air Conditioner, Window

												Non-Core Bid		DFRC-B4837		31260021		AIR CONDITIONER		OPERATING		Air Conditioner, Window

												Non-Core Bid		DFRC-B4837		31260110		AIR CONDITIONER		OPERATING		Air Conditioner, Window

												Core Bid		DFRC-B4838		304374		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DFRC-B4838		304375		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DFRC-B4838		1002018		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DFRC-B4839		304041		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4839		304142		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4839		304143		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4839		304144		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4839		304145		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4839		304146		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4839		304147		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4839		304148		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4839		304149		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4839		304150		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4839		304151		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4839		304152		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4840		304368		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4840		304369		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4840		1002020		AIR CONDITIONER		OPERATING		Heat Pump

												Non-Core Bid		DFRC-B4841		304179		AIR CONDITIONER		OPERATING		Heat Pump

												Non-Core Bid		DFRC-B4841		304181		AIR CONDITIONER		OPERATING		Heat Pump

												Non-Core Bid		DFRC-B4842		304182		AIR CONDITIONER		OPERATING		Heat Pump

												Non-Core Bid		DFRC-B4842		304267		AIR CONDITIONER		OPERATING		Heat Pump

												Non-Core Bid		DFRC-B4842		304268		AIR CONDITIONER		OPERATING		Heat Pump

												Non-Core Bid		DFRC-B4842		1002074		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4843		304107		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4843		304109		AIR CONDITIONER		OPERATING		Heat Pump

												Non-Core Bid		DFRC-B4844		304275		AIR CONDITIONER		OPERATING		Heat Pump

												Non-Core Bid		DFRC-B4844		304276		AIR CONDITIONER		OPERATING		Heat Pump

												Non-Core Bid		DFRC-B4844		304278		AIR CONDITIONER		OPERATING		Heat Pump

												Non-Core Bid		DFRC-B4844		304279		AIR CONDITIONER		OPERATING		Heat Pump

												Non-Core Bid		DFRC-B4844		304280		AIR CONDITIONER		OPERATING		Heat Pump

												Non-Core Bid		DFRC-B4845		304174		AIR CONDITIONER		OPERATING		Heat Pump

												Non-Core Bid		DFRC-B4845		304277		AIR CONDITIONER		OPERATING		Heat Pump

												Non-Core Bid		DFRC-B4845		304282		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4846		304186		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4846		304190		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4847		1002065		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4847		1002092		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4847		1002093		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4847		1002094		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4848		310018		AIR CONDITIONER		OPERATING		Air Conditioner

												Non-Core Bid		DFRC-B4850		304007		AIR CONDITIONER		OPERATING		Heat Pump

												Non-Core Bid		DFRC-B4850		304009		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DFRC-B4851		304315		AIR CONDITIONER		OPERATING		AC GAS PACK

												Core Bid		DFRC-B4851		310020		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DFRC-B4852		304376		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DFRC-B4852		304370		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DFRC-B4857		305030		AIR CONDITIONER		OPERATING		AC GAS PACK

												Core Bid		DFRC-B4857		1002010		AIR CONDITIONER		OPERATING		AC GAS PACK

												Non-Core Bid		DFRC-B4859		304250		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4863		1002043		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4863		1002044		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4863		1002045		AIR CONDITIONER		OPERATING		Heat Pump

												Non-Core Bid		DFRC-B4864		304027		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4870		304051		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4870		304086		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4870		304087		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4870		304245		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4872		1002088		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4875A		1002046		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DFRC-B4875B		304058		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DFRC-B4876		304372		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DFRC-B4876		304373		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DFRC-B4876		31260038		AIR CONDITIONER		OPERATING		AC GAS PACK

												Non-Core Bid		DFRC-B4877		304366		AIR CONDITIONER		OPERATING		Air Conditioner

												Non-Core Bid		DFRC-B4877		304367		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DFRC-B4981		304039		AIR CONDITIONER		OPERATING		Air Conditioner, Window

												Core Bid		DFRC-B4982		304026		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4982		304082		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4982		304246		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4985		304002		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4985		304020		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-NB117		304313		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DFRC-NB117		304314		AIR CONDITIONER		OPERATING		Air Conditioner

												Core Bid		DFRC-T-20		304063		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-T-20		1002073		AIR CONDITIONER		OPERATING		Heat Pump

												Non-Core Bid		DFRC-T-47		1002017		AIR CONDITIONER		OPERATING		Heat Pump

												Non-Core Bid		DFRC-T-47		1002019		AIR CONDITIONER		OPERATING		Heat Pump

												Non-Core Bid		DFRC-T-47		1002047		AIR CONDITIONER		OPERATING		Heat Pump

												Non-Core Bid		DFRC-T-47		1002058		AIR CONDITIONER		OPERATING		Heat Pump

												Non-Core Bid		DFRC-T-47		1002064		AIR CONDITIONER		OPERATING		Heat Pump

												Non-Core Bid		DFRC-T-47		1002067		AIR CONDITIONER		OPERATING		Heat Pump

												Non-Core Bid		DFRC-T-47		1002068		AIR CONDITIONER		OPERATING		Heat Pump

												Core Bid		DFRC-B4872		31260034		AIR CONDITIONER, WINDOW UNIT		OPERATING		Air Conditioner, Window

												Non-Core Bid		DFRC-B4833		1062007		AIR DRYER		OPERATING		Air Dryer-Refrigerated

												Core Bid		DFRC-B4851		31260024		AIR DRYER		OPERATING		Air Dryer-Refrigerated

												Core Bid		DAOF-B703		92355		AIR DRYER, REFRIGERANT		OPERATING		Air Dryer-Refrigerated

												Core Bid		DAOF-B703		90501		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DAOF-B703		90502		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DAOF-B703		90503		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DAOF-B703		90504		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DAOF-B703		90505		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DAOF-B703		90506		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DAOF-B703		90507		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DAOF-B703		90508		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DAOF-B703		92343		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DFRC-B4800		1003004		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DFRC-B4800		1003005		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DFRC-B4800		1003007		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DFRC-B4800		1003008		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DFRC-B4800		1003009		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DFRC-B4800		1003010		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DFRC-B4800		1003012		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DFRC-B4800		1003014		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DFRC-B4800		1003015		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DFRC-B4800		1003016		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DFRC-B4800		9159025		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DFRC-B4801		306132		AIR HANDLER		OPERATING		Air Handling Unit		Aircraft, Blower Maint

												Core Bid		DFRC-B4801		306147		AIR HANDLER		OPERATING		Air Handling Unit		Heater, Gas Duct

												Core Bid		DFRC-B4801		1002026		AIR HANDLER		OPERATING		Air Handling Unit		Heater, Gas Duct

												Core Bid		DFRC-B4801		1002028		AIR HANDLER		OPERATING		Air Handling Unit		Heater, Gas Duct

												Core Bid		DFRC-B4822-PSSF		306148		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DFRC-B4823		306010		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DFRC-B4823		306029		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DFRC-B4823		306032		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DFRC-B4823		306034		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DFRC-B4838		306161		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DFRC-B4838		306162		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DFRC-B4838		1003017		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DFRC-B4838		1003018		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DFRC-B4838		1003019		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DFRC-B4838B		1003028		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DFRC-B4838B		1003029		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DFRC-B4840		1003020		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DFRC-B4840		1003021		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DFRC-B4840		1003022		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DFRC-B4840		1003023		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DFRC-B4840		1003024		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DFRC-B4840		1003025		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DFRC-B4840		1003026		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DFRC-B4840		1003027		AIR HANDLER		OPERATING		Air Handling Unit		Aircraft, Blower Maint

												Non-Core Bid		DFRC-B4850		306158		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DFRC-B4851		306157		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DFRC-B4982		306142		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DFRC-B4982		306143		AIR HANDLER		OPERATING		Air Handling Unit

												Core Bid		DAOF-B703		90001		AIR SWITCH		OPERATING		PTI-Infrared Thermography		Switch, Air

												Core Bid		DAOF-B703		90005		AIR SWITCH		OPERATING		PTI-Infrared Thermography		Switch, Air

												Core Bid		DAOF-B703		90009		AIR SWITCH		OPERATING		PTI-Infrared Thermography		Switch, Air

												Core Bid		DAOF-B703		90013		AIR SWITCH		OPERATING		PTI-Infrared Thermography		Switch, Air

												Core Bid		DAOF-B703		31260195		ALARM SYSTEM, HYDRAZINE		OPERATING		Alarm System, Hydrazine

												Core Bid		DAOF-B703		31260199		ALARM SYSTEM, HYDRAZINE		OPERATING		Alarm System, Hydrazine

												Core Bid		DAOF-B703		31260225		ALARM SYSTEM, HYDRAZINE		OPERATING		Alarm System, Hydrazine

												Core Bid		DAOF-B703		31260231		ALARM SYSTEM, HYDRAZINE		OPERATING		Alarm System, Hydrazine

												Core Bid		DFRC-B4840		4707443		ALARM SYSTEM, HYDRAZINE		OPERATING		Alarm System, Hydrazine

												Core Bid		DFRC-B4840		4707444		ALARM SYSTEM, HYDRAZINE		OPERATING		Alarm System, Hydrazine

												Core Bid		NASA-DRYDEN		N069		ALARM SYSTEM, ULTRASONIC		OPERATING		Alarm, Ultrasonic 

												Core Bid		DAOF-B703		92337		BACK FLOW PREVENTER		OPERATING		Backflow Prevention Device

												Core Bid		DAOF-B703		92338		BACK FLOW PREVENTER		OPERATING		Backflow Prevention Device

												Core Bid		DAOF-B703		92339		BACK FLOW PREVENTER		OPERATING		Backflow Prevention Device

												Core Bid		DAOF-B703		92357		BACK FLOW PREVENTER		OPERATING		Backflow Prevention Device

												Core Bid		DFRC-B4800		115005		BACK FLOW PREVENTER		OPERATING		Backflow Prevention Device

												Core Bid		DFRC-B4800		115006		BACK FLOW PREVENTER		OPERATING		Backflow Prevention Device

												Core Bid		DFRC-B4800		115007		BACK FLOW PREVENTER		OPERATING		Backflow Prevention Device

												Core Bid		DFRC-B4800		115008		BACK FLOW PREVENTER		OPERATING		Backflow Prevention Device

												Core Bid		DFRC-B4801		115004		BACK FLOW PREVENTER		OPERATING		Backflow Prevention Device

												Core Bid		DFRC-B4823		115003		BACK FLOW PREVENTER		OPERATING		Backflow Prevention Device

												Core Bid		DFRC-B4838		115001		BACK FLOW PREVENTER		OPERATING		Backflow Prevention Device

												Core Bid		DFRC-B4838A		115009		BACK FLOW PREVENTER		OPERATING		Backflow Prevention Device

												Core Bid		DFRC-B4840		115002		BACK FLOW PREVENTER		OPERATING		Backflow Prevention Device

												Core Bid		DFRC-B4982		115000		BACK FLOW PREVENTER		OPERATING		Backflow Prevention Device

												Core Bid		DAOF-B703		92376		BATTERIES, UPS		OPERATING

												Core Bid		DFRC-B4720		2302006		BATTERIES, UPS		OPERATING

												Core Bid		DFRC-B4800		3132001		BATTERIES, UPS		OPERATING

												Core Bid		DFRC-B4838		3235000		BATTERIES, UPS		OPERATING

												Core Bid		DFRC-B4838		3235001		BATTERIES, UPS		OPERATING

												Core Bid		DFRC-B4838		3235003		BATTERIES, UPS		OPERATING

												Core Bid		DFRC-B4838		3235004		BATTERIES, UPS		OPERATING

												Core Bid		DFRC-B4838B		3235006		BATTERIES, UPS		OPERATING

												Core Bid		DFRC-B4838B		3235007		BATTERIES, UPS		OPERATING

												Core Bid		DFRC-B4840		31260127		BATTERIES, UPS		OPERATING

												Core Bid		DFRC-B4840		31260128		BATTERIES, UPS		OPERATING

												Core Bid		DFRC-B4840		31260129		BATTERIES, UPS		OPERATING

												Core Bid		DFRC-B4840		31260130		BATTERIES, UPS		OPERATING

												Core Bid		DFRC-B4848		2302007		BATTERIES, UPS		OPERATING

												Core Bid		DFRC-B4848		2302008		BATTERIES, UPS		OPERATING

												Core Bid		DFRC-B4848		2302009		BATTERIES, UPS		OPERATING

												Core Bid		DFRC-B4848		2302010		BATTERIES, UPS		OPERATING

												Core Bid		DFRC-B4872		3235005		BATTERIES, UPS		OPERATING

												Core Bid		DFRC-B4875B		2302004		BATTERIES, UPS		OPERATING

												Core Bid		DFRC-B4982		2302005		BATTERIES, UPS		OPERATING

												Non-Core Bid		DFRC-B4874		2502006		BATTERY CHARGER		OPERATING		Battery Charger

												Core Bid		DFRC-B4982		2502017		BATTERY CHARGER		OPERATING		Battery Charger

												Core Bid		DFRC-NB089		2502019		BATTERY CHARGER		OPERATING		Battery Charger

												Core Bid		DFRC-B4825		4007001		BLOWER, AIR CURTAIN		OPERATING		Fan, Centrifugal

												Core Bid		DFRC-B4825		4007002		BLOWER, AIR CURTAIN		OPERATING		Fan, Centrifugal

												Core Bid		DAOF-B703		91401		BOILER, WATER		OPERATING		PTI-Infrared Thermography		Boiler, Seasonal

												Core Bid		DAOF-B703		91402		BOILER, WATER		OPERATING		PTI-Infrared Thermography		Boiler, Seasonal

												Core Bid		DFRC-B4800		502007		BOILER, WATER		OPERATING		PTI-Infrared Thermography		Boiler, Seasonal

												Core Bid		DFRC-B4800		502008		BOILER, WATER		OPERATING		PTI-Infrared Thermography		Boiler, Seasonal

												Core Bid		DFRC-B4800		502009		BOILER, WATER		OPERATING		PTI-Infrared Thermography		Boiler, Seasonal

												Core Bid		DFRC-B4800		502010		BOILER, WATER		OPERATING		PTI-Infrared Thermography		Boiler, Seasonal

												Core Bid		DFRC-B4800		502011		BOILER, WATER		OPERATING		PTI-Infrared Thermography		Boiler, Seasonal

												Core Bid		DFRC-B4800		502012		BOILER, WATER		OPERATING		PTI-Infrared Thermography		Boiler, Seasonal

												Core Bid		DFRC-B4820		502005		BOILER, WATER		OPERATING		PTI-Infrared Thermography		Boiler, Seasonal

												Core Bid		DFRC-B4822-PSSF		502022		BOILER, WATER		OPERATING		PTI-Infrared Thermography		Boiler, Seasonal

												Core Bid		DFRC-B4823		502004		BOILER, WATER		OPERATING		PTI-Infrared Thermography		Boiler, Seasonal

												Core Bid		DFRC-B4838		502023		BOILER, WATER		OPERATING		PTI-Infrared Thermography		Boiler, Seasonal

												Core Bid		DFRC-B4838		502024		BOILER, WATER		OPERATING		PTI-Infrared Thermography		Boiler, Seasonal

												Core Bid		DFRC-B4838		1010001		BOILER, WATER		OPERATING		PTI-Infrared Thermography		Boiler, Seasonal

												Core Bid		DFRC-B4840		4010002		BOILER, WATER		OPERATING		PTI-Infrared Thermography		Boiler, Seasonal

												Non-Core Bid		DFRC-B4850		502021		BOILER, WATER		OPERATING		PTI-Infrared Thermography		Boiler, Seasonal

												Core Bid		DFRC-B4851		502020		BOILER, WATER		OPERATING		PTI-Infrared Thermography		Boiler, Seasonal

												Core Bid		DFRC-B4872		1703033		BREAKER, DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-B4872		1703034		BREAKER, DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-B4872		1703035		BREAKER, DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-B4872		1703036		BREAKER, DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-B4872		1703037		BREAKER, DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-B4872		1703038		BREAKER, DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-B4872		1703039		BREAKER, DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-NB089		1703006		BREAKER, DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-NB089		1703007		BREAKER, DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-NB089		1703008		BREAKER, DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-NB089		1703016		BREAKER, DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-NB089		1703018		BREAKER, DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-NB089		1703019		BREAKER, DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-NB089		1703024		BREAKER, DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-NB089		1703025		BREAKER, DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-NB089		1703026		BREAKER, DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-NB089		1703027		BREAKER, DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-NB089		1703028		BREAKER, DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-NB089		1703029		BREAKER, DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-NB089		1703040		BREAKER, DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-NB089		1703041		BREAKER, DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-NB089		1636016		BREAKER, MAIN		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-NB089		1636116		BREAKER, MAIN		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-NB089		1703020		BREAKER, MAIN		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-NB089		1703023		BREAKER, MAIN		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-NB089		1707021		BREAKER, MAIN		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-NB089		1707022		BREAKER, MAIN		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-NB089		1703022		BREAKER, TIE		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-NB089		1712005		BREAKER, TIE		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DAOF-B703		90003		CABINET, DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Switchgear

												Core Bid		DAOF-B703		90007		CABINET, DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Switchgear

												Core Bid		DAOF-B703		90011		CABINET, DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Switchgear

												Core Bid		DAOF-B703		90015		CABINET, DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Switchgear

												Core Bid		DFRC-B4838B		1636017		CABINET, MAIN		OPERATING		PTI-Infrared Thermography		Switchgear

												Core Bid		DFRC-B4838B		1636018		CABINET, MAIN		OPERATING		PTI-Infrared Thermography		Switchgear

												Core Bid		DFRC-B4838		3235008		CABINET, POWER MONITOR		OPERATING		PTI-Infrared Thermography

												Core Bid		DFRC-B4838		3235009		CABINET, POWER MONITOR		OPERATING		PTI-Infrared Thermography

												Core Bid		DFRC-B4840		1904029		CABINET, POWER PANEL		OPERATING		PTI-Infrared Thermography

												Core Bid		DFRC-B4838B		1636019		CABINET, SECONDARY DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Switchgear

												Core Bid		DFRC-B4838B		1636020		CABINET, SECONDARY DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Switchgear

												Core Bid		DFRC-B4840		1636000		CABINET, SECONDARY DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Switchgear

												Core Bid		DFRC-NB081		1636101		CABINET, SECONDARY DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Switchgear

												Core Bid		DFRC-NB081		1636201		CABINET, SECONDARY DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Switchgear

												Core Bid		DFRC-NB081		1636301		CABINET, SECONDARY DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Switchgear

												Core Bid		DFRC-NB082		1636102		CABINET, SECONDARY DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Switchgear

												Core Bid		DFRC-NB082		1636202		CABINET, SECONDARY DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Switchgear

												Core Bid		DFRC-NB084		1636004		CABINET, SECONDARY DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Switchgear

												Non-Core Bid		DFRC-NB085		1636005		CABINET, SECONDARY DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Switchgear

												Core Bid		DFRC-NB086		1636007		CABINET, SECONDARY DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Switchgear

												Core Bid		DFRC-NB088		1636011		CABINET, SECONDARY DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Switchgear

												Non-Core Bid		DFRC-NB091		1703132		CABINET, SECONDARY DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Switchgear

												Core Bid		DFRC-NB094		1636006		CABINET, SECONDARY DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Switchgear

												Core Bid		DFRC-B4840		3014001		CABINET, SERVICE 400 HZ		OPERATING		PTI-Infrared Thermography

												Core Bid		DFRC-B4840		3014002		CABINET, SERVICE 400 HZ		OPERATING		PTI-Infrared Thermography

												Core Bid		DFRC-B4840		3014003		CABINET, SERVICE 400 HZ		OPERATING		PTI-Infrared Thermography

												Core Bid		DFRC-B4840		3014004		CABINET, SERVICE 400 HZ		OPERATING		PTI-Infrared Thermography

												Core Bid		DFRC-B4840		3014005		CABINET, SERVICE 400 HZ		OPERATING		PTI-Infrared Thermography

												Core Bid		DFRC-B4840		3014006		CABINET, SERVICE 400 HZ		OPERATING		PTI-Infrared Thermography

												Core Bid		DFRC-B4838B		1636021		CABINET, TIE		OPERATING		PTI-Infrared Thermography		Switchgear

												Core Bid		DFRC-B4838		1720000		CABINET, UPS BREAKER		OPERATING		PTI-Infrared Thermography		Switchgear

												Core Bid		DFRC-B4838		1720001		CABINET, UPS BREAKER		OPERATING		PTI-Infrared Thermography		Switchgear

												Core Bid		DFRC-B4800		1046001		CHAMBER, ENVIRONMENTAL CONTROL		OPERATING		Environmental Chamber Unit

												Core Bid		DAOF-B703		91101		CHILLER		OPERATING		PTI-Vibration Analysis		PTI-Oil Analysis, Lubricant		Chiller, Centrifugal

												Core Bid		DAOF-B703		91102		CHILLER		OPERATING		PTI-Vibration Analysis		PTI-Oil Analysis, Lubricant		Chiller, Centrifugal

												Core Bid		DFRC-B4820		301018		CHILLER		OPERATING		PTI-Oil Analysis, Lubricant		Chiller, Recip, Water Cooled

												Core Bid		DFRC-B4823		301006		CHILLER		OPERATING		PTI-Oil Analysis, Lubricant		Chiller, Recip, Water Cooled

												Core Bid		DFRC-B4982		1017007		CHILLER		OPERATING		PTI-Oil Analysis, Lubricant		Chiller, Recip, Air Cooled

												Core Bid		DFRC-B4982		1017008		CHILLER		OPERATING		PTI-Oil Analysis, Lubricant		Chiller, Recip, Air Cooled

												Core Bid		DAOF-B703		92346		CHILLER, AIR COOLED		OPERATING		PTI-Oil Analysis, Lubricant		Chiller, Scroll, Water Cool

												Core Bid		DFRC-B4801		1017006		CHILLER, AIR COOLED		OPERATING		PTI-Oil Analysis, Lubricant		Chiller, Scroll, Air Cooled

												Core Bid		DFRC-B4840		1018006		CHILLER, CENTRIFUGAL		OPERATING		PTI-Oil Analysis, Lubricant		PTI-Vibration Analysis		Chiller, Centrifugal

												Core Bid		DFRC-B4840		1018007		CHILLER, CENTRIFUGAL		OPERATING		PTI-Oil Analysis, Lubricant		PTI-Vibration Analysis		Chiller, Centrifugal

												Core Bid		DFRC-B4840		1018008		CHILLER, CENTRIFUGAL		OPERATING		PTI-Oil Analysis, Lubricant		PTI-Vibration Analysis		Chiller, Centrifugal

												Core Bid		DFRC-B4800		1018001		CHILLER, ROTARY SCREW		OPERATING		PTI-Oil Analysis, Lubricant		PTI-Vibration Analysis		Chiller, Screw

												Core Bid		DFRC-B4800		1019001		CHILLER, ROTARY SCREW		OPERATING		PTI-Oil Analysis, Lubricant		PTI-Vibration Analysis		Chiller, Screw

												Core Bid		DFRC-B4800		1019002		CHILLER, ROTARY SCREW		OPERATING		PTI-Oil Analysis, Lubricant		PTI-Vibration Analysis		Chiller, Screw

												Core Bid		DFRC-B4838		1018003		CHILLER, WATER COOLED		OPERATING		PTI-Oil Analysis, Lubricant		Chiller, Recip, Water Cooled

												Core Bid		DFRC-B4838		1018004		CHILLER, WATER COOLED		OPERATING		PTI-Oil Analysis, Lubricant		Chiller, Scroll, Air Cooled

												Core Bid		DFRC-B4823		4801036		COMBUSTIBLE GAS DETECTION SYSTEM		OPERATING		Combustible Gas Detection Sys

												Core Bid		DAOF-B703		92193		CONDENSING UNIT		OPERATING		Condenser, Air Cooled

												Core Bid		DAOF-B703		92194		CONDENSING UNIT		OPERATING		Condenser, Air Cooled

												Core Bid		DAOF-B703		92195		CONDENSING UNIT		OPERATING		Condenser, Air Cooled

												Core Bid		DAOF-B703		92196		CONDENSING UNIT		OPERATING		Condenser, Air Cooled

												Core Bid		DFRC-B4720		311015		CONDENSING UNIT		OPERATING		Condenser, Air Cooled

												Core Bid		DFRC-B4800		311000		CONDENSING UNIT		OPERATING		Condenser, Air Cooled

												Core Bid		DFRC-B4800		311006		CONDENSING UNIT		OPERATING		Condenser, Air Cooled

												Core Bid		DFRC-B4800		311007		CONDENSING UNIT		OPERATING		Condenser, Air Cooled

												Core Bid		DFRC-B4800		311008		CONDENSING UNIT		OPERATING		Condenser, Air Cooled

												Core Bid		DFRC-B4800		311009		CONDENSING UNIT		OPERATING		Condenser, Air Cooled

												Core Bid		DFRC-B4800		1041001		CONDENSING UNIT		OPERATING		Condenser, Air Cooled

												Core Bid		DFRC-B4800		1041002		CONDENSING UNIT		OPERATING		Condenser, Air Cooled

												Core Bid		DFRC-B4822-PSSF		311001		CONDENSING UNIT		OPERATING		Condenser, Air Cooled

												Non-Core Bid		DFRC-B4830A		31260095		CONDENSING UNIT		OPERATING		Condenser, Air Cooled

												Core Bid		DFRC-B4838		311023		CONDENSING UNIT		OPERATING		Condenser, Air Cooled

												Core Bid		DFRC-B4838		311024		CONDENSING UNIT		OPERATING		Condenser, Air Cooled

												Core Bid		DFRC-B4838		311025		CONDENSING UNIT		OPERATING		Condenser, Air Cooled

												Core Bid		DFRC-B4838		311026		CONDENSING UNIT		OPERATING		Condenser, Air Cooled

												Core Bid		DFRC-B4838		311027		CONDENSING UNIT		OPERATING		Condenser, Air Cooled

												Core Bid		DFRC-B4838		311028		CONDENSING UNIT		OPERATING		Condenser, Air Cooled

												Core Bid		DFRC-B4838		1041004		CONDENSING UNIT		OPERATING		Condenser, Air Cooled

												Core Bid		DFRC-B4838B		311019		CONDENSING UNIT		OPERATING		Condenser, Air Cooled

												Core Bid		DFRC-B4838B		311020		CONDENSING UNIT		OPERATING		Condenser, Air Cooled

												Core Bid		DFRC-B4840		1041003		CONDENSING UNIT		OPERATING		Condenser, Air Cooled

												Core Bid		DFRC-B4840		9159033		CONDENSING UNIT		OPERATING		Condenser, Air Cooled

												Non-Core Bid		DFRC-B4842		311002		CONDENSING UNIT		OPERATING		Condenser, Air Cooled

												Core Bid		DFRC-B4848		311018		CONDENSING UNIT		OPERATING		Condenser, Air Cooled

												Non-Core Bid		DFRC-B4850		311004		CONDENSING UNIT		OPERATING		Condenser, Air Cooled

												Core Bid		DFRC-B4851		311005		CONDENSING UNIT		OPERATING		Condenser, Air Cooled

												Core Bid		DFRC-B4982		311003		CONDENSING UNIT		OPERATING		Condenser, Air Cooled

												Non-Core Bid		DFRC-NB085		1714027		CONNECTION CABINET		OPERATING		PTI-Infrared Thermography

												Core Bid		DFRC-NB086		1714028		CONNECTION CABINET		OPERATING		PTI-Infrared Thermography

												Core Bid		DFRC-NB087		1714004		CONNECTION CABINET		OPERATING		PTI-Infrared Thermography

												Core Bid		DFRC-NB088		1714030		CONNECTION CABINET		OPERATING		PTI-Infrared Thermography

												Non-Core Bid		DFRC-NB091		1714031		CONNECTION CABINET		OPERATING		PTI-Infrared Thermography

												Core Bid		DFRC-NB096		1714029		CONNECTION CABINET		OPERATING		PTI-Infrared Thermography

												Core Bid		DFRC-B4800		309000		CONSTANT AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309001		CONSTANT AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309002		CONSTANT AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309003		CONSTANT AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309004		CONSTANT AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309005		CONSTANT AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309006		CONSTANT AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309007		CONSTANT AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309008		CONSTANT AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309009		CONSTANT AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309010		CONSTANT AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4720		310013		CONTROL UNIT, ENVIRONMENTAL		OPERATING		ECU Chilled Water

												Core Bid		DFRC-B4800		1046002		CONTROL UNIT, ENVIRONMENTAL		OPERATING		ECU Chilled Water

												Core Bid		DFRC-B4800		1046003		CONTROL UNIT, ENVIRONMENTAL		OPERATING		ECU Chilled Water

												Core Bid		DFRC-B4800		1046004		CONTROL UNIT, ENVIRONMENTAL		OPERATING		ECU Chilled Water

												Core Bid		DFRC-B4800		1046031		CONTROL UNIT, ENVIRONMENTAL		OPERATING		ECU Chilled Water

												Core Bid		DFRC-B4800		1046032		CONTROL UNIT, ENVIRONMENTAL		OPERATING		ECU Chilled Water

												Core Bid		DFRC-B4800		1046033		CONTROL UNIT, ENVIRONMENTAL		OPERATING		ECU Chilled Water

												Core Bid		DFRC-B4838		1046008		CONTROL UNIT, ENVIRONMENTAL		OPERATING		ECU Chilled Water

												Core Bid		DFRC-B4838		1046010		CONTROL UNIT, ENVIRONMENTAL		OPERATING		ECU Chilled Water

												Core Bid		DFRC-B4838		1046012		CONTROL UNIT, ENVIRONMENTAL		OPERATING		ECU Chilled Water

												Core Bid		DFRC-B4838		1046014		CONTROL UNIT, ENVIRONMENTAL		OPERATING		ECU Chilled Water

												Core Bid		DFRC-B4838		1046016		CONTROL UNIT, ENVIRONMENTAL		OPERATING		ECU Chilled Water

												Core Bid		DFRC-B4838		1046019		CONTROL UNIT, ENVIRONMENTAL		OPERATING		ECU Chilled Water

												Core Bid		DFRC-B4838		1046021		CONTROL UNIT, ENVIRONMENTAL		OPERATING		ECU Chilled Water

												Core Bid		DFRC-B4840		1046022		CONTROL UNIT, ENVIRONMENTAL		OPERATING		ECU Chilled Water

												Core Bid		DFRC-B4840		1046023		CONTROL UNIT, ENVIRONMENTAL		OPERATING		ECU Chilled Water

												Core Bid		DFRC-B4840		1046024		CONTROL UNIT, ENVIRONMENTAL		OPERATING		ECU Chilled Water

												Core Bid		DFRC-B4840		1046025		CONTROL UNIT, ENVIRONMENTAL		OPERATING		ECU Chilled Water

												Core Bid		DFRC-B4840		1046026		CONTROL UNIT, ENVIRONMENTAL		OPERATING		ECU Chilled Water

												Core Bid		DFRC-B4840		1046027		CONTROL UNIT, ENVIRONMENTAL		OPERATING		ECU Chilled Water

												Core Bid		DFRC-B4840		1046028		CONTROL UNIT, ENVIRONMENTAL		OPERATING		ECU Chilled Water

												Core Bid		DFRC-B4840		1046029		CONTROL UNIT, ENVIRONMENTAL		OPERATING		ECU Chilled Water

												Core Bid		DFRC-B4840		1046030		CONTROL UNIT, ENVIRONMENTAL		OPERATING		ECU Chilled Water

												Core Bid		DFRC-B4848		310019		CONTROL UNIT, ENVIRONMENTAL		OPERATING		Environmental Control Unit DX

												Core Bid		DFRC-B4982		310008		CONTROL UNIT, ENVIRONMENTAL		OPERATING		ECU Chilled Water

												Core Bid		DFRC-B4982		310015		CONTROL UNIT, ENVIRONMENTAL		OPERATING		ECU Chilled Water

												Core Bid		DFRC-B4840		2141008		CONTROLLER, PRESSURE MAINTENANCE PUMP		OPERATING

												Core Bid		DFRC-B4840		2141009		CONTROLLER, PRESSURE MAINTENANCE PUMP		OPERATING

												Core Bid		DFRC-B4801		305069		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4801		1002024		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4801		1002025		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4801		1002027		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4802		1047001		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4802		1047002		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4802		1047003		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4802		1047004		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4802		1047005		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4802		1047006		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4802		1047007		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4802		1047008		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4802		1047009		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4803		305012		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4806		305031		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4806		305033		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4806		305034		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4806		305035		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4806		305045		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4807		305027		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4807		305028		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4807		305029		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4808		305049		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4808		305050		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4809		305003		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4809		305005		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4809		305006		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4809		305007		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Non-Core Bid		DFRC-B4810		305001		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Non-Core Bid		DFRC-B4810		305002		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Non-Core Bid		DFRC-B4810		1002085		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4820		1002069		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4820		1002070		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4820		1002071		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4820		1002077		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4820		1002078		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4820		1047016		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4820		1047017		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4820		1047018		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4820		1047019		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4820		1047020		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4823		305014		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4823		305015		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4823		305016		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4823		305017		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Non-Core Bid		DFRC-B4826		305004		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Non-Core Bid		DFRC-B4826		305036		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Non-Core Bid		DFRC-B4826		305037		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Non-Core Bid		DFRC-B4826		305038		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Non-Core Bid		DFRC-B4826		305039		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Non-Core Bid		DFRC-B4826		305040		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Non-Core Bid		DFRC-B4826		305041		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Non-Core Bid		DFRC-B4826		305042		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Non-Core Bid		DFRC-B4827		305051		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Non-Core Bid		DFRC-B4827		305052		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4832		305008		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4832		305010		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4832		305011		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Non-Core Bid		DFRC-B4833		305087		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Non-Core Bid		DFRC-B4833		305088		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Non-Core Bid		DFRC-B4833		305089		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Non-Core Bid		DFRC-B4833		305090		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Non-Core Bid		DFRC-B4833		305091		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Non-Core Bid		DFRC-B4833		305092		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Non-Core Bid		DFRC-B4833		305093		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Non-Core Bid		DFRC-B4837		305023		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Non-Core Bid		DFRC-B4837		305024		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Non-Core Bid		DFRC-B4837		305025		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4840		1047012		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4840		1047014		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4840		1047015		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4857		305018		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4876		305066		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4876		305076		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4876		305086		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4876		1002021		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4876		1002022		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4876		1002023		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Core Bid		DFRC-B4857		100319		COOLER, EVAPORATIVE / HEATER		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up		Heater, Gas Duct

												Non-Core Bid		DFRC-B4877		100320		COOLER, EVAPORATIVE / HEATER		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up		Heater, Elect. Duct

												Core Bid		DAOF-B703		91201		COOLING TOWER		OPERATING		Cooling Tower		PTI-Vibration Analysis

												Core Bid		DAOF-B703		91202		COOLING TOWER		OPERATING		Cooling Tower		PTI-Vibration Analysis

												Core Bid		DFRC-B4800		1181001		COOLING TOWER		OPERATING		Cooling Tower		PTI-Vibration Analysis

												Core Bid		DFRC-B4800		1181002		COOLING TOWER		OPERATING		Cooling Tower		PTI-Vibration Analysis

												Core Bid		DFRC-B4800		1181003		COOLING TOWER		OPERATING		Cooling Tower		PTI-Vibration Analysis

												Core Bid		DFRC-B4800		1181004		COOLING TOWER		OPERATING		Cooling Tower		PTI-Vibration Analysis

												Core Bid		DFRC-B4800		1181005		COOLING TOWER		OPERATING		Cooling Tower		PTI-Vibration Analysis

												Core Bid		DFRC-B4800		1181012		COOLING TOWER		OPERATING		Cooling Tower		PTI-Vibration Analysis

												Core Bid		DFRC-B4820		307008		COOLING TOWER		OPERATING		Cooling Tower		PTI-Vibration Analysis

												Core Bid		DFRC-B4820		307020		COOLING TOWER		OPERATING		Cooling Tower		PTI-Vibration Analysis

												Core Bid		DFRC-B4823		1181013		COOLING TOWER		OPERATING		Cooling Tower		PTI-Vibration Analysis

												Core Bid		DFRC-B4838		1181015		COOLING TOWER		OPERATING		Cooling Tower		PTI-Vibration Analysis

												Core Bid		DFRC-B4840		1181008		COOLING TOWER		OPERATING		Cooling Tower		PTI-Vibration Analysis

												Core Bid		DFRC-B4840		1181010		COOLING TOWER		OPERATING		Cooling Tower		PTI-Vibration Analysis

												Core Bid		DFRC-B4840		31260019		COOLING TOWER		OPERATING		Cooling Tower		PTI-Vibration Analysis

												Core Bid		DAOF-B703		90027		CRANE, OVERHEAD		OPERATING		Crane, Overhead

												Core Bid		DAOF-B703		90028		CRANE, OVERHEAD		OPERATING		Crane, Overhead

												Core Bid		DAOF-B703		90029		CRANE, OVERHEAD		OPERATING		Crane, Overhead

												Core Bid		DAOF-B703		90030		CRANE, OVERHEAD		OPERATING		Crane, Overhead

												Core Bid		DAOF-B703		92335		CRANE, OVERHEAD		OPERATING		Crane, Overhead

												Core Bid		DAOF-B703		92336		CRANE, OVERHEAD		OPERATING		Crane, Overhead

												Non-Core Bid		DFRC-B4833		1301020		CRANE, OVERHEAD		OPERATING		Crane, Overhead

												Non-Core Bid		DFRC-B4833		1301021		CRANE, OVERHEAD		OPERATING		Crane, Overhead

												Core Bid		DFRC-B4820		1301005		CRANE, OVERHEAD BRIDGE		OPERATING		Crane, Overhead

												Non-Core Bid		DFRC-B4833		31260100		DELUGE CONTROL PANEL		OPERATING		Fire Alarm Control Panel

												Non-Core Bid		DFRC-B4833		31260101		DELUGE CONTROL PANEL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4801		1170110		DISCONNECT, SERVICE		OPERATING		PTI-Infrared Thermography

												Core Bid		DFRC-B4825		31260075		DOOR, ADA		OPERATING		Door, Sliding, Electric

												Core Bid		DFRC-B4801		1101006		DOOR, HANGAR		OPERATING		Door, Hangar		PTI-Oil Analysis, Lubricant

												Core Bid		DFRC-B4802		1101021		DOOR, HANGAR		OPERATING		Door, Hangar		PTI-Oil Analysis, Lubricant

												Core Bid		DFRC-B4802		1101022		DOOR, HANGAR		OPERATING		Door, Hangar		PTI-Oil Analysis, Lubricant

												Core Bid		DFRC-B4820		1101005		DOOR, HANGAR		OPERATING		Door, Hangar

												Non-Core Bid		DFRC-B4833		1101007		DOOR, HANGAR		OPERATING		Door, Hangar

												Core Bid		DFRC-B4840		4059001		DOOR, HANGAR		OPERATING		Door, Hangar

												Core Bid		DFRC-B4840		4059002		DOOR, HANGAR		OPERATING		Door, Hangar

												Core Bid		DFRC-B4840		4059003		DOOR, HANGAR		OPERATING		Door, Hangar

												Core Bid		DFRC-B4801		4060009		DOOR, ROLL UP MANUAL		OPERATING		Door, Overhead, RU, Man.

												Core Bid		DFRC-B4801		31260054		DOOR, ROLL UP MANUAL		OPERATING		Door, Overhead, RU, Man.

												Core Bid		DFRC-B4802		4060001		DOOR, ROLL UP MANUAL		OPERATING		Door, Overhead, RU, Man.

												Core Bid		DFRC-B4806		1104000		DOOR, ROLL UP MANUAL		OPERATING		Door, Overhead, RU, Man.

												Core Bid		DFRC-B4806		1104003		DOOR, ROLL UP MANUAL		OPERATING		Door, Overhead, RU, Man.

												Core Bid		DFRC-B4806		1104004		DOOR, ROLL UP MANUAL		OPERATING		Door, Overhead, RU, Man.

												Core Bid		DFRC-B4822-PSSF		1104002		DOOR, ROLL UP MANUAL		OPERATING		Door, Overhead, RU, Man.

												Non-Core Bid		DFRC-B4827		1104011		DOOR, ROLL UP MANUAL		OPERATING		Door, Overhead, RU, Man.

												Core Bid		DFRC-B4828		1104012		DOOR, ROLL UP MANUAL		OPERATING		Door, Overhead, RU, Man.

												Core Bid		DFRC-B4851		1104001		DOOR, ROLL UP MANUAL		OPERATING		Door, Overhead, RU, Man.

												Core Bid		DFRC-B4852		1104007		DOOR, ROLL UP MANUAL		OPERATING		Door, Overhead, RU, Man.

												Core Bid		DFRC-B4853		1104005		DOOR, ROLL UP MANUAL		OPERATING		Door, Overhead, RU, Man.

												Core Bid		DFRC-B4857		1104010		DOOR, ROLL UP MANUAL		OPERATING		Door, Overhead, RU, Man.

												Core Bid		DAOF-B703		90038		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DAOF-B703		90039		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DAOF-B703		90040		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DAOF-B703		90041		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DAOF-B703		90042		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DAOF-B703		90043		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DAOF-B703		90044		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DAOF-B703		90045		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DAOF-B703		90046		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DAOF-B703		90047		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DAOF-B703		92105		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DAOF-B703		92106		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DAOF-B703		92107		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DAOF-B703		92108		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DAOF-B703		92138		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4801		4060008		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4801		4060010		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4801		4060011		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4802		1102032		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4802		1102033		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4802		1102034		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4802		1102035		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4802		4058001		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4803		1102000		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4806		1102020		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4806		1102021		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4806		1102022		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4808		1102018		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4809		1102005		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4809		1102006		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Non-Core Bid		DFRC-B4810		1102002		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4820		1102008		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4820		1102014		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4820		1102016		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4820		1102027		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Non-Core Bid		DFRC-B4821		1102041		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4823		1102037		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4823		1102038		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4823		1102039		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4823		1102040		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4823		1102042		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4823		1102043		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4823		1102044		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Non-Core Bid		DFRC-B4826		1102010		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Non-Core Bid		DFRC-B4826		1102015		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Non-Core Bid		DFRC-B4826		1102023		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4832		1102003		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4832		1102004		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Non-Core Bid		DFRC-B4833		1102045		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Non-Core Bid		DFRC-B4837		1102011		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Non-Core Bid		DFRC-B4837		1102012		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Non-Core Bid		DFRC-B4837		1102013		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4838		1102046		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4838		4058002		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4840		4058003		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4840		4058004		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4840		4058005		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4840		4060002		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4840		4060003		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4840		4060006		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4840		4060007		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4840		4060012		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4840		4060013		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4847		1102047		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4847		1102048		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4847		1102049		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4851		4060014		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4857		1102009		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4876		1102025		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4876		1102026		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4876		1102050		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4876		31260037		DOOR, ROLL UP POWERED		OPERATING		Door, Overhead, RU, Elec.

												Core Bid		DFRC-B4823		1102036		DOOR, SERVICE WINDOW		OPERATING		RTF

												Core Bid		DFRC-B4825		9159031		DOOR, SLIDING		OPERATING		Door, Sliding, Electric

												Core Bid		DFRC-B4825		9159032		DOOR, SLIDING		OPERATING		Door, Sliding, Electric

												Core Bid		DAOF-B703		92109		DOOR, VEHICLE ACCESS		OPERATING		Door, Vertical Lift

												Core Bid		DAOF-B703		92110		DOOR, VEHICLE ACCESS		OPERATING		Door, Vertical Lift

												Core Bid		DAOF-B703		92111		DOORS, HANGAR AIRCRAFT ACCESS		OPERATING		Door, Hangar

												Core Bid		DAOF-B703		92112		DOORS, HANGAR AIRCRAFT ACCESS		OPERATING		Door, Hangar

												Core Bid		DAOF-B703		92089		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DAOF-B703		92090		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DAOF-B703		31260167		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DAOF-B703		31260168		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DAOF-B703		31260169		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DAOF-B703		31260176		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DAOF-B703		31260177		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DAOF-B703		31260178		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DAOF-B703		31260179		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DAOF-B703		31260180		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DFRC-B4800		1078002		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DFRC-B4800		1078003		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DFRC-B4800		1078004		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DFRC-B4800		1078005		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DFRC-B4800		1078007		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DFRC-B4800		1078008		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DFRC-B4800		1078010		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DFRC-B4800		1078011		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DFRC-B4800		1078012		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DFRC-B4800		1078013		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DFRC-B4800		1078014		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DFRC-B4800		1078015		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DFRC-B4800		1078031		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DFRC-B4801		1078000		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DFRC-B4801		1078030		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DFRC-B4809		1078001		DRINKING FOUNTAIN		OPERATING		RTF

												Non-Core Bid		DFRC-B4810		1078006		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DFRC-B4820		901019		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DFRC-B4820		901020		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DFRC-B4822-MEDICAL		9159010		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DFRC-B4822-PSSF		901002		DRINKING FOUNTAIN		OPERATING		RTF

												Non-Core Bid		DFRC-B4833		901005		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DFRC-B4838		1078017		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DFRC-B4838		1078018		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DFRC-B4840		1078019		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DFRC-B4840		1078020		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DFRC-B4840		1078021		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DFRC-B4840		1078022		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DFRC-B4840		1078023		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DFRC-B4840		1078024		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DFRC-B4840		1078025		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DFRC-B4840		1078026		DRINKING FOUNTAIN		OPERATING		RTF

												Non-Core Bid		DFRC-B4842		1078029		DRINKING FOUNTAIN		OPERATING		RTF

												Non-Core Bid		DFRC-B4844		1078032		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DFRC-B4846		206015		DRINKING FOUNTAIN		OPERATING		RTF

												Non-Core Bid		DFRC-B4850		901001		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DFRC-B4851		901004		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DFRC-B4857		1078027		DRINKING FOUNTAIN		OPERATING		RTF

												Non-Core Bid		DFRC-B4859		1078033		DRINKING FOUNTAIN		OPERATING		RTF

												Non-Core Bid		DFRC-B4864		901003		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DFRC-B4876		1078035		DRINKING FOUNTAIN		OPERATING		RTF

												Non-Core Bid		DFRC-B4877		1078036		DRINKING FOUNTAIN		OPERATING		RTF

												Non-Core Bid		DFRC-B4877		1078037		DRINKING FOUNTAIN		OPERATING		RTF

												Core Bid		DAOF-B703		92171		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DAOF-B703		92172		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DAOF-B703		92173		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DAOF-B703		92174		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DAOF-B703		92175		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DAOF-B703		92176		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DAOF-B703		92177		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DAOF-B703		92178		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DAOF-B703		92179		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DAOF-B703		92180		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DAOF-B703		92181		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DAOF-B703		92182		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DAOF-B703		92183		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DAOF-B703		92184		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DAOF-B703		92185		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DAOF-B703		92186		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DAOF-B703		92187		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DAOF-B703		92188		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DAOF-B703		92189		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DAOF-B703		92190		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DAOF-B703		92191		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DAOF-B703		92192		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DFRC-B4800		605003		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DFRC-B4800		605004		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DFRC-B4800		605008		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DFRC-B4800		605009		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DFRC-B4800		605010		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DFRC-B4800		605011		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DFRC-B4800		605012		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DFRC-B4800		605013		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DFRC-B4800		605014		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DFRC-B4800		605015		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DFRC-B4820		605001		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DFRC-B4820		605002		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DFRC-B4838		605005		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DFRC-B4838		605006		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DFRC-B4838		605007		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DFRC-B4838		605016		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DFRC-B4838		605017		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DFRC-B4838		605018		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DFRC-B4840		4076034		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DFRC-B4840		4076035		DRIVE, VARIABLE SPEED		OPERATING		PTI-Infrared Thermography		Variable Frequency Drive

												Core Bid		DFRC-B4820		1062005		DRYER, AIR DESICCANT		OPERATING		Air Dryer

												Core Bid		DFRC-B4800		1062000		DRYER, REFRIGERATED AIR		OPERATING		Air Dryer-Refrigerated

												Core Bid		DFRC-B4800		1062001		DRYER, REFRIGERATED AIR		OPERATING		Air Dryer-Refrigerated

												Core Bid		DFRC-B4800		1062006		DRYER, REFRIGERATED AIR		OPERATING		Air Dryer-Refrigerated

												Core Bid		DFRC-B4820		308005		DRYER, REFRIGERATED AIR		OPERATING		Air Dryer-Refrigerated

												Non-Core Bid		DFRC-B4821		308002		DRYER, REFRIGERATED AIR		OPERATING		Air Dryer-Refrigerated

												Core Bid		DFRC-B4822-PSSF		308004		DRYER, REFRIGERATED AIR		OPERATING		Air Dryer-Refrigerated

												Core Bid		DFRC-B4838		1062002		DRYER, REFRIGERATED AIR		OPERATING		Air Dryer-Refrigerated

												Core Bid		DFRC-B4840		1062003		DRYER, REFRIGERATED AIR		OPERATING		Air Dryer-Refrigerated

												Core Bid		DFRC-B4847		308012		DRYER, REFRIGERATED AIR		OPERATING		Air Dryer-Refrigerated

												Non-Core Bid		DFRC-B4850		308011		DRYER, REFRIGERATED AIR		OPERATING		Air Dryer-Refrigerated

												Core Bid		DFRC-B4851		308010		DRYER, REFRIGERATED AIR		OPERATING		Air Dryer-Refrigerated

												Core Bid		DFRC-B4800		3064002		ELEVATOR, FREIGHT		OPERATING		Elevator

												Core Bid		DFRC-B4840		3064005		ELEVATOR, FREIGHT		OPERATING		Elevator

												Core Bid		DFRC-B4840		3064007		ELEVATOR, FREIGHT		OPERATING		Elevator

												Core Bid		DAOF-B703		90023		ELEVATOR, PASSENGER		OPERATING		Elevator

												Core Bid		DAOF-B703		90024		ELEVATOR, PASSENGER		OPERATING		Elevator

												Core Bid		DAOF-B703		90025		ELEVATOR, PASSENGER		OPERATING		Elevator

												Core Bid		DAOF-B703		90026		ELEVATOR, PASSENGER		OPERATING		Elevator

												Core Bid		DFRC-B4800		3064001		ELEVATOR, PASSENGER		OPERATING		Elevator

												Core Bid		DFRC-B4820		1302003		ELEVATOR, PASSENGER		OPERATING		Elevator

												Core Bid		DFRC-B4838		3064004		ELEVATOR, PASSENGER		OPERATING		Elevator

												Core Bid		DFRC-B4840		3064008		ELEVATOR, PASSENGER		OPERATING		Elevator

												Core Bid		DFRC-B4838		1046034		ENVIRONMENTAL CONTROL UNIT		OPERATING		Environmental Control Unit DX

												Core Bid		DFRC-B4838		1046035		ENVIRONMENTAL CONTROL UNIT		OPERATING		Environmental Control Unit DX

												Core Bid		DFRC-B4838		1046036		ENVIRONMENTAL CONTROL UNIT		OPERATING		Environmental Control Unit DX

												Core Bid		DFRC-B4838		1046037		ENVIRONMENTAL CONTROL UNIT		OPERATING		Environmental Control Unit DX

												Core Bid		DFRC-B4838		1046038		ENVIRONMENTAL CONTROL UNIT		OPERATING		Environmental Control Unit DX

												Core Bid		DFRC-B4838		1046039		ENVIRONMENTAL CONTROL UNIT		OPERATING		Environmental Control Unit DX

												Core Bid		DFRC-B4800		1805000		ESD WORKSTATION		OPERATING

												Core Bid		DFRC-B4800		1805001		ESD WORKSTATION		OPERATING

												Core Bid		DFRC-B4801		1805002		ESD WORKSTATION		OPERATING

												Core Bid		DFRC-B4820		1805003		ESD WORKSTATION		OPERATING

												Core Bid		DFRC-B4851		1805005		ESD WORKSTATION		OPERATING

												Core Bid		DFRC-B4870		1805007		ESD WORKSTATION		OPERATING

												Core Bid		DAOF-B700E		92135		EYEWASH, SAFETY		OPERATING		Emergency Eyewash, Plumbed

												Core Bid		DAOF-B703		92334		EYEWASH, SAFETY		OPERATING		Emergency Eyewash, Plumbed

												Core Bid		DAOF-B703		92359		EYEWASH, SAFETY		OPERATING		Emergency Eyewash, Plumbed

												Core Bid		DFRC-B4800		4073002		EYEWASH, SAFETY		OPERATING		Emergency Eyewash, Plumbed

												Core Bid		DFRC-B4802		2903000		EYEWASH, SAFETY		OPERATING		Emergency Eyewash, Plumbed

												Core Bid		DFRC-B4802		2903006		EYEWASH, SAFETY		OPERATING		Emergency Eyewash, Plumbed

												Core Bid		DFRC-B4802		2903054		EYEWASH, SAFETY		OPERATING		Emergency Eyewash, Plumbed

												Core Bid		DFRC-B4802		2903055		EYEWASH, SAFETY		OPERATING		Emergency Eyewash, Plumbed

												Core Bid		DFRC-B4803		2901020		EYEWASH, SAFETY		OPERATING		Emergency Eyewash, Plumbed

												Non-Core Bid		DFRC-B4804		4073028		EYEWASH, SAFETY		OPERATING		Emergency Eyewash, Plumbed

												Core Bid		DFRC-B4806		4073030		EYEWASH, SAFETY		OPERATING		Emergency Eyewash, Plumbed

												Core Bid		DFRC-B4809		4073003		EYEWASH, SAFETY		OPERATING		Emergency Eyewash, Plumbed

												Core Bid		DFRC-B4809		4073035		EYEWASH, SAFETY		OPERATING		Emergency Eyewash, Plumbed

												Non-Core Bid		DFRC-B4810		4073020		EYEWASH, SAFETY		OPERATING		Emergency Eyewash, Plumbed

												Core Bid		DFRC-B4823		2901015		EYEWASH, SAFETY		OPERATING		Emergency Eyewash, Plumbed

												Core Bid		DFRC-B4823		2901016		EYEWASH, SAFETY		OPERATING		Emergency Eyewash, Plumbed

												Non-Core Bid		DFRC-B4827		2903046		EYEWASH, SAFETY		OPERATING		Emergency Eyewash, Plumbed

												Non-Core Bid		DFRC-B4837		4073048		EYEWASH, SAFETY		OPERATING		Emergency Eyewash, Plumbed

												Non-Core Bid		DFRC-B4837		4073049		EYEWASH, SAFETY		OPERATING		Emergency Eyewash, Plumbed

												Core Bid		DFRC-B4838		2903059		EYEWASH, SAFETY		OPERATING		Emergency Eyewash, Plumbed

												Non-Core Bid		DFRC-B4841		4073034		EYEWASH, SAFETY		OPERATING		Emergency Eyewash, Plumbed

												Core Bid		DFRC-B4847		2903057		EYEWASH, SAFETY		OPERATING		Emergency Eyewash, Plumbed

												Core Bid		DFRC-B4851		2901019		EYEWASH, SAFETY		OPERATING		Emergency Eyewash, Plumbed

												Core Bid		DFRC-B4853		4073023		EYEWASH, SAFETY		OPERATING		Emergency Eyewash, Plumbed

												Core Bid		DFRC-B4857		2903052		EYEWASH, SAFETY		OPERATING		Emergency Eyewash, Plumbed

												Non-Core Bid		DFRC-B4859		2903014		EYEWASH, SAFETY		OPERATING		Emergency Eyewash, Plumbed

												Core Bid		DAOF-B703		92331		EYEWASH, SAFETY (PORTABLE PRESSURIZED)		OPERATING		Eyewash, Portable Pressurized

												Core Bid		DAOF-B703		92332		EYEWASH, SAFETY (PORTABLE PRESSURIZED)		OPERATING		Eyewash, Portable Pressurized

												Core Bid		DAOF-B703		92333		EYEWASH, SAFETY (PORTABLE)		OPERATING		Eyewash, Portable

												Non-Core Bid		DFRC-B4837		4073050		EYEWASH, SAFETY (PORTABLE)		OPERATING		Eyewash, Portable

												Non-Core Bid		DFRC-B4837		4073051		EYEWASH, SAFETY (PORTABLE)		OPERATING		Eyewash, Portable

												Core Bid		DAOF-B703		92101		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Core Bid		DAOF-B703		92102		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Core Bid		DAOF-B703		92103		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Core Bid		DAOF-B703		92104		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Core Bid		DAOF-B716		90154		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Core Bid		DFRC-B4720		2903017		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Core Bid		DFRC-B4800		4073001		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Core Bid		DFRC-B4801		4073021		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Core Bid		DFRC-B4802		4073005		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Core Bid		DFRC-B4806		2903033		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Core Bid		DFRC-B4823		2903018		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Core Bid		DFRC-B4823		2903047		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Non-Core Bid		DFRC-B4826		2903022		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Non-Core Bid		DFRC-B4826		2903053		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Core Bid		DFRC-B4828		2903002		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Core Bid		DFRC-B4832		2903004		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Core Bid		DFRC-B4832		4073029		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Non-Core Bid		DFRC-B4833		2903012		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Non-Core Bid		DFRC-B4833		2903024		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Non-Core Bid		DFRC-B4833		2903044		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Non-Core Bid		DFRC-B4833		4073015		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Non-Core Bid		DFRC-B4833		4073016		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Core Bid		DFRC-B4840		4073006		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Core Bid		DFRC-B4840		4073007		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Core Bid		DFRC-B4840		4073008		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Core Bid		DFRC-B4840		4073009		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Core Bid		DFRC-B4840		4073010		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Core Bid		DFRC-B4840		4073011		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Core Bid		DFRC-B4840		4073012		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Core Bid		DFRC-B4840		4073013		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Core Bid		DFRC-B4847		2903026		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Core Bid		DFRC-B4848		2903005		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Core Bid		DFRC-B4851		2903040		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Core Bid		DFRC-B4852		2903051		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Core Bid		DFRC-B4854		2903031		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Non-Core Bid		DFRC-B4864		2903043		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Core Bid		DFRC-B4875A		2903015		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Core Bid		DFRC-B4876		2903032		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Core Bid		DFRC-B4982		2903016		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Core Bid		DFRC-NB117		2903020		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Core Bid		DFRC-NB117		2903027		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Core Bid		DFRC-NB117		2903028		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Core Bid		DFRC-NB117		2903029		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Core Bid		NASA-DRYDEN		4073017		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Core Bid		NASA-DRYDEN		4073018		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Core Bid		NASA-DRYDEN		4073019		EYEWASH/SHOWER, SAFETY		OPERATING		Emergency Eyewash-Shower

												Core Bid		DFRC-B4872		2903060		EYEWASH/SHOWER, SAFETY (PORTABLE PRESSURIZED)		OPERATING		Eyewash, Portable Pressurized

												Core Bid		DFRC-B4872		2903061		EYEWASH/SHOWER, SAFETY (PORTABLE PRESSURIZED)		OPERATING		Eyewash, Portable Pressurized

												Core Bid		DAOF-B703		90509		FAN COIL UNIT		OPERATING		Fan Coil Unit Chilled Water

												Core Bid		DAOF-B703		90510		FAN COIL UNIT		OPERATING		Fan Coil Unit Chilled Water

												Core Bid		DAOF-B703		90511		FAN COIL UNIT		OPERATING		Fan Coil Unit Chilled Water

												Core Bid		DAOF-B703		90512		FAN COIL UNIT		OPERATING		Fan Coil Unit Chilled Water

												Core Bid		DAOF-B703		90513		FAN COIL UNIT		OPERATING		Fan Coil Unit Chilled Water

												Core Bid		DAOF-B703		90514		FAN COIL UNIT		OPERATING		Fan Coil Unit Chilled Water

												Core Bid		DAOF-B703		90515		FAN COIL UNIT		OPERATING		Fan Coil Unit Chilled Water

												Core Bid		DAOF-B703		90516		FAN COIL UNIT		OPERATING		Fan Coil Unit Chilled Water

												Core Bid		DAOF-B703		90517		FAN COIL UNIT		OPERATING		Fan Coil Unit Chilled Water

												Core Bid		DAOF-B703		90518		FAN COIL UNIT		OPERATING		Fan Coil Unit Chilled Water

												Core Bid		DAOF-B703		90519		FAN COIL UNIT		OPERATING		Fan Coil Unit Chilled Water

												Core Bid		DAOF-B703		90520		FAN COIL UNIT		OPERATING		Fan Coil Unit Chilled Water

												Core Bid		DAOF-B703		92345		FAN COIL UNIT, CHILLED WATER		OPERATING		Fan Coil Unit Chilled Water

												Core Bid		DFRC-B4800		1074001		FAN COIL UNIT, CHILLED WATER		OPERATING		Fan Coil Unit Chilled Water

												Core Bid		DFRC-B4800		1074002		FAN COIL UNIT, CHILLED WATER		OPERATING		Fan Coil Unit Chilled Water

												Core Bid		DFRC-B4838		306122		FAN COIL UNIT, DX		OPERATING		Fan Coil Unit DX

												Core Bid		DFRC-B4840		9159034		FAN COIL UNIT, DX		OPERATING		Fan Coil Unit DX

												Core Bid		DFRC-B4840		201000		FAN COIL UNIT, HOT WATER		OPERATING		Fan Coil Unit Hot Water

												Core Bid		DFRC-B4840		201029		FAN COIL UNIT, HOT WATER		OPERATING		Fan Coil Unit Hot Water

												Core Bid		DFRC-B4840		201030		FAN COIL UNIT, HOT WATER		OPERATING		Fan Coil Unit Hot Water

												Core Bid		DFRC-B4840		201031		FAN COIL UNIT, HOT WATER		OPERATING		Fan Coil Unit Hot Water

												Core Bid		DFRC-B4840		201032		FAN COIL UNIT, HOT WATER		OPERATING		Fan Coil Unit Hot Water

												Core Bid		DFRC-B4840		201033		FAN COIL UNIT, HOT WATER		OPERATING		Fan Coil Unit Hot Water

												Core Bid		DFRC-B4840		201034		FAN COIL UNIT, HOT WATER		OPERATING		Fan Coil Unit Hot Water

												Core Bid		DFRC-B4840		201035		FAN COIL UNIT, HOT WATER		OPERATING		Fan Coil Unit Hot Water

												Core Bid		DFRC-B4840		201036		FAN COIL UNIT, HOT WATER		OPERATING		Fan Coil Unit Hot Water

												Core Bid		DFRC-B4840		201037		FAN COIL UNIT, HOT WATER		OPERATING		Fan Coil Unit Hot Water

												Non-Core Bid		DFRC-B4841		602066		FAN, BELT DRIVEN / BLOWERS		OPERATING		Exhaust Ventilator

												Core Bid		DAOF-B703		90301		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DAOF-B703		90302		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DAOF-B703		90303		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DAOF-B703		90304		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DAOF-B703		90305		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DAOF-B703		92055		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DAOF-B703		92056		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DAOF-B703		92057		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DAOF-B703		92058		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DAOF-B703		92347		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DAOF-B703		92348		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4720		1076027		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4800		4076000		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4800		4076002		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4800		4076003		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4800		4076004		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4800		4076005		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4800		4076006		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4800		4076008		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4800		4076009		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4800		4076010		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4800		4076011		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4800		4076012		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4800		4076043		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4801		601080		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4801		602001		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4801		602040		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4801		602041		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4801		602042		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4801		602043		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4801		1076010		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4801		1076011		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4801		1076013		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4801		1076014		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4802		1076012		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4806		601058		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4806		601095		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4806		601096		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4806		601098		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4806		1076019		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4806		1076020		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4809		1076021		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4809		1076022		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4809		1076023		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Non-Core Bid		DFRC-B4810		1076007		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Non-Core Bid		DFRC-B4810		1076015		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Non-Core Bid		DFRC-B4810		1076016		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Non-Core Bid		DFRC-B4810		1076017		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Non-Core Bid		DFRC-B4810		1076018		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4820		601014		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4820		601016		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4820		601017		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4820		601018		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4820		601019		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4820		601090		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4820		601092		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4820		602000		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4820		602002		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4820		602005		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4820		602007		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4820		602008		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4820		602009		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4820		602010		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4820		602011		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4820		602012		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4820		602013		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4820		602014		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4820		602055		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4822-MEDICAL		9159012		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4822-MEDICAL		9159013		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4823		602061		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4823		602062		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4823		602063		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4823		602064		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4823		602065		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4823		602066		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4823		1076002		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4823		1076003		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4823		1076004		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4823		1076005		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4823		1076008		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4823		1076009		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4825		4076001		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4825		4076014		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4825		4076015		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4825		4076016		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4825		4076017		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4825		4076018		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4825		4076019		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4825		4076020		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Non-Core Bid		DFRC-B4827		601099		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Non-Core Bid		DFRC-B4833		601129		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Non-Core Bid		DFRC-B4833		601130		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Non-Core Bid		DFRC-B4833		601131		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Non-Core Bid		DFRC-B4833		601132		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Non-Core Bid		DFRC-B4833		601133		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Non-Core Bid		DFRC-B4833		601134		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Non-Core Bid		DFRC-B4833		601135		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Non-Core Bid		DFRC-B4833		601136		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Non-Core Bid		DFRC-B4833		601137		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Non-Core Bid		DFRC-B4833		601138		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Non-Core Bid		DFRC-B4833		601139		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Non-Core Bid		DFRC-B4833		601140		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Non-Core Bid		DFRC-B4833		601141		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Non-Core Bid		DFRC-B4833		601142		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Non-Core Bid		DFRC-B4837		601100		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4838		601103		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4838		4076021		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4838		4076022		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4838		4076023		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4838		4076024		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4838		4076025		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4838		4076026		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4838		4076027		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4838		4076029		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4838		4076030		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4838		4076031		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4838		4076032		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4838		4076033		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4838B		601101		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4838B		601102		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4839		1076024		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4839		1076025		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4840		4076036		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4840		4076037		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4840		4076038		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4840		4076039		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4840		4076042		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Non-Core Bid		DFRC-B4841		601127		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Non-Core Bid		DFRC-B4841		601128		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Non-Core Bid		DFRC-B4842		1076028		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Non-Core Bid		DFRC-B4842		1076029		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Non-Core Bid		DFRC-B4844		601104		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Non-Core Bid		DFRC-B4844		601105		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4846		1076006		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4846		1076026		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4847		601106		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4857		601107		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4857		601108		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4857		601109		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Non-Core Bid		DFRC-B4859		601110		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Non-Core Bid		DFRC-B4859		601111		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Non-Core Bid		DFRC-B4859		601112		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4863		601113		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4863		601114		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Non-Core Bid		DFRC-B4864		601115		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Non-Core Bid		DFRC-B4864		601116		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4870		601121		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4875A		1076000		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4875B		1076001		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4876		601124		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4876		601125		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Non-Core Bid		DFRC-B4877		601126		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4982		601063		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4985		601022		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-NB107		601021		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4800		4076007		FAN, EXHAUST (NOT IN USE)		OPERATING		Exhaust Ventilator

												Core Bid		DAOF-B703		90401		FAN, EXHAUST, RESTROOM		OPERATING		Exhaust Ventilator

												Core Bid		DAOF-B703		90402		FAN, EXHAUST, RESTROOM		OPERATING		Exhaust Ventilator

												Core Bid		DAOF-B703		90403		FAN, EXHAUST, RESTROOM		OPERATING		Exhaust Ventilator

												Core Bid		DAOF-B703		90404		FAN, EXHAUST, RESTROOM		OPERATING		Exhaust Ventilator

												Core Bid		DAOF-B703		90601		FAN, RETURN AIR		OPERATING		PTI-Vibration Analysis

												Core Bid		DAOF-B703		90602		FAN, RETURN AIR		OPERATING		PTI-Vibration Analysis

												Core Bid		DAOF-B703		90603		FAN, RETURN AIR		OPERATING		PTI-Vibration Analysis

												Core Bid		DAOF-B703		90604		FAN, RETURN AIR		OPERATING		PTI-Vibration Analysis

												Core Bid		DAOF-B703		90605		FAN, RETURN AIR		OPERATING		PTI-Vibration Analysis

												Core Bid		DAOF-B703		90606		FAN, RETURN AIR		OPERATING		PTI-Vibration Analysis

												Core Bid		DAOF-B703		90607		FAN, RETURN AIR		OPERATING		PTI-Vibration Analysis

												Core Bid		DAOF-B703		90608		FAN, RETURN AIR		OPERATING		PTI-Vibration Analysis

												Core Bid		DFRC-B4800		1008001		FAN, RETURN AIR		OPERATING		PTI-Vibration Analysis

												Core Bid		DFRC-B4800		1008002		FAN, RETURN AIR		OPERATING		PTI-Vibration Analysis

												Core Bid		DFRC-B4800		1008003		FAN, RETURN AIR		OPERATING		PTI-Vibration Analysis

												Core Bid		DFRC-B4800		1008004		FAN, RETURN AIR		OPERATING		PTI-Vibration Analysis

												Core Bid		DFRC-B4800		1008006		FAN, RETURN AIR		OPERATING		PTI-Vibration Analysis

												Core Bid		DFRC-B4820		603004		FAN, RETURN AIR		OPERATING		PTI-Vibration Analysis

												Core Bid		DFRC-B4838		1008005		FAN, RETURN AIR		OPERATING		PTI-Vibration Analysis

												Core Bid		DFRC-B4800		1003003		FAN, SUPPLY AIR		OPERATING		PTI-Vibration Analysis

												Core Bid		DFRC-B4800		1003011		FAN, SUPPLY AIR		OPERATING		PTI-Vibration Analysis

												Core Bid		DFRC-B4800		1003013		FAN, SUPPLY AIR		OPERATING		PTI-Vibration Analysis

												Core Bid		DFRC-B4820		604005		FAN, SUPPLY AIR		OPERATING		PTI-Vibration Analysis

												Core Bid		DAOF-B703		92205		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92206		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92207		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92208		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92209		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92210		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92211		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92212		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92213		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92214		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92215		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92216		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92217		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92218		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92219		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92220		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92221		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92222		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92223		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92224		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92225		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92226		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92227		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92228		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92229		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92230		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92231		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92232		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92233		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92234		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92235		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92236		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92237		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92238		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92239		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92240		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92241		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92242		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92243		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92244		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92245		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92246		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92247		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92248		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92249		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92250		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92251		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92252		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92253		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92254		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92255		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92256		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92257		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92258		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92259		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92260		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92261		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92262		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92263		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92264		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92265		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92266		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92267		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92268		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92269		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92270		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92271		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92272		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92273		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92274		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92275		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92276		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92277		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92278		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92279		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92280		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92281		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92282		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92283		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92284		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92285		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92286		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92287		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92288		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92289		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92290		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92291		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92292		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92293		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92294		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92295		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92296		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92297		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92298		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92299		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92300		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92301		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92302		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92303		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92304		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92305		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92306		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92307		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92308		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92309		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92310		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92311		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92312		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92313		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92314		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92315		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92316		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92317		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92318		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92319		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92320		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92321		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92322		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92323		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92324		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92325		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92326		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92327		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92328		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92329		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		92330		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B716		92199		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B716		92200		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B716		92201		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B716		92202		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B716		92203		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B716		92204		FIRE EXTINGUISHER, DRY CHEMICAL		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		90080		FIRE EXTINGUISHER, HALON		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		90081		FIRE EXTINGUISHER, HALON		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		90082		FIRE EXTINGUISHER, HALON		OPERATING		fire extinguisher, portable

												Core Bid		DAOF-B703		90083		FIRE EXTINGUISHER, HALON		OPERATING		fire extinguisher, portable

												Core Bid		DFRC		VARIOUS		FIRE EXTINGUISHER, PORTABLE (615 COUNT)		OPERATING		Fire Exting, Portable, DFRC

												Core Bid		DFRC-NB039		8700391		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		8700392		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		8700393		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		8700394		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		8700395		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		8700396		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		8700397		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		8700398		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		8700399		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		8700401		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		8700402		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		8700403		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		8700404		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		8700405		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		8700406		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		8700407		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		8700408		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		8700409		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		8700411		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		8700412		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		8700413		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		8700414		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		8700415		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		8700416		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		8700417		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		8700418		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		8700419		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		8700420		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		8700421		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		8700422		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		8700423		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		8700424		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		8700425		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		8700426		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		8700427		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		31260144		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		31260145		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		31260146		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		31260147		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		31260148		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		31260149		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		31260150		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		31260151		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		31260152		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		31260153		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		31260154		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		31260155		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		31260156		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		31260157		FIRE HYDRANT		OPERATING		Fire Hydrant

												Core Bid		DFRC-NB039		31260158		FIRE HYDRANT		OPERATING		Fire Hydrant

												Non-Core Bid		DFRC-B4833		3402000		FIRE SUPPRESSION SYSTEM, DELUGE		OPERATING		Fire Suppression, Preaction

												Non-Core Bid		DFRC-B4833		3402001		FIRE SUPPRESSION SYSTEM, DELUGE		OPERATING		Fire Suppression, Preaction

												Core Bid		DFRC-B4823		4001013		FIRE SUPPRESSION SYSTEM, DRY CHEMICAL		OPERATING		Fire Exting Sys, Dry Chemical

												Core Bid		DFRC-B4823		4001014		FIRE SUPPRESSION SYSTEM, DRY CHEMICAL		OPERATING		Fire Exting Sys, Dry Chemical

												Core Bid		DFRC-B4823		4001015		FIRE SUPPRESSION SYSTEM, DRY CHEMICAL		OPERATING		Fire Exting Sys, Dry Chemical

												Core Bid		DFRC-B4825		2069176		FIRE SUPPRESSION SYSTEM, DRY CHEMICAL		OPERATING		Fire Exting Sys, Dry Chemical

												Core Bid		DFRC-B4852		4001016		FIRE SUPPRESSION SYSTEM, DRY CHEMICAL		OPERATING		Fire Exting Sys, Dry Chemical

												Core Bid		DFRC-B4852		4001017		FIRE SUPPRESSION SYSTEM, DRY CHEMICAL		OPERATING		Fire Exting Sys, Dry Chemical

												Core Bid		DFRC-B4852		4001018		FIRE SUPPRESSION SYSTEM, DRY CHEMICAL		OPERATING		Fire Exting Sys, Dry Chemical

												Core Bid		DFRC-NB117		4001004		FIRE SUPPRESSION SYSTEM, DRY CHEMICAL		OPERATING		Fire Exting Sys, Dry Chemical

												Core Bid		DFRC-NB117		4001005		FIRE SUPPRESSION SYSTEM, DRY CHEMICAL		OPERATING		Fire Exting Sys, Dry Chemical

												Core Bid		DFRC-NB117		4001006		FIRE SUPPRESSION SYSTEM, DRY CHEMICAL		OPERATING		Fire Exting Sys, Dry Chemical

												Core Bid		DFRC-NB117		4001007		FIRE SUPPRESSION SYSTEM, DRY CHEMICAL		OPERATING		Fire Exting Sys, Dry Chemical

												Core Bid		DFRC-NB117		4001008		FIRE SUPPRESSION SYSTEM, DRY CHEMICAL		OPERATING		Fire Exting Sys, Dry Chemical

												Core Bid		DFRC-NB117		4001009		FIRE SUPPRESSION SYSTEM, DRY CHEMICAL		OPERATING		Fire Exting Sys, Dry Chemical

												Core Bid		DFRC-NB117		4001010		FIRE SUPPRESSION SYSTEM, DRY CHEMICAL		OPERATING		Fire Exting Sys, Dry Chemical

												Core Bid		DAOF-B703		90048		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DAOF-B703		90049		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DAOF-B703		90050		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DAOF-B703		90051		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DAOF-B703		90052		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DAOF-B703		90053		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DAOF-B703		90054		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DAOF-B703		90055		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DAOF-B703		90056		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DAOF-B703		90057		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DAOF-B703		90058		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DAOF-B703		90084		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DAOF-B703		90085		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DAOF-B703		90086		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DAOF-B703		90087		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DAOF-B703		90088		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DAOF-B703		90089		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DAOF-B703		90090		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DAOF-B703		90091		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DAOF-B703		90092		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DAOF-B703		90093		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DAOF-B703		90094		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DAOF-B703		90095		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DAOF-B703		90096		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DAOF-B703		90097		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DAOF-B703		90098		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DAOF-B703		90150		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DAOF-B703		90151		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DAOF-B703		90152		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DAOF-B703		90153		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4801		2228017		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4801		2228018		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4801		3402004		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4801		3402005		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4801		3402006		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4801		3402007		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4802		2155001		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4802		2155002		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4802		2155003		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4802		2155004		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4802		2155005		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4802		2155006		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4802		2155007		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4802		2155008		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4802		2155009		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4802		2155010		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4802		2228001		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4802		2228002		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4802		2228003		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4802		2228004		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4802		2228005		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4802		2228006		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4802		2228007		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4802		2228008		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4802		2228009		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4802		2228010		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4820		3402018		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4820		3402019		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4820		3402020		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4820		3402021		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Non-Core Bid		DFRC-B4826		4501005		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Non-Core Bid		DFRC-B4826		4501009		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Non-Core Bid		DFRC-B4826		4501010		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Non-Core Bid		DFRC-B4826		4501011		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4840		2155011		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4840		2155012		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4840		2155013		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4840		2155014		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4840		2155015		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4840		2228012		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4840		2228013		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4840		2228014		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4840		2228015		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4840		2228016		FIRE SUPPRESSION SYSTEM, FOAM		OPERATING		Foam Sprinkler System

												Core Bid		DFRC-B4838		2087000		FIRE SUPPRESSION SYSTEM, HALON		OPERATING		Fire Alarm Control Panel		Clean Agent Fire Systems

												Core Bid		DFRC-B4838		2087001		FIRE SUPPRESSION SYSTEM, HALON		OPERATING		Fire Alarm Control Panel		Clean Agent Fire Systems

												Core Bid		DFRC-B4838		2087002		FIRE SUPPRESSION SYSTEM, HALON		OPERATING		Fire Alarm Control Panel		Clean Agent Fire Systems

												Core Bid		DFRC-B4838		2087003		FIRE SUPPRESSION SYSTEM, HALON		OPERATING		Fire Alarm Control Panel		Clean Agent Fire Systems

												Core Bid		DAOF-B703		92366		FIRE SUPPRESSION SYSTEM, PRE-ACTION		OPERATING		Fire Suppression, Preaction

												Core Bid		DAOF-B716		90147		FIRE SUPPRESSION SYSTEM, PRE-ACTION		OPERATING		Fire Suppression, Preaction

												Core Bid		DFRC-B4840		2240001		FIRE SUPPRESSION SYSTEM, PRE-ACTION		OPERATING		Fire Suppression, Preaction

												Core Bid		DFRC-B4872		31260032		FIRE SUPPRESSION SYSTEM, PRE-ACTION		OPERATING		Fire Suppression, Preaction

												Core Bid		DAOF-B703		90060		FIRE SUPPRESSION SYSTEM, U/W MONITOR		OPERATING		Monitor Nozzles

												Core Bid		DAOF-B703		90061		FIRE SUPPRESSION SYSTEM, U/W MONITOR		OPERATING		Monitor Nozzles

												Core Bid		DAOF-B703		90062		FIRE SUPPRESSION SYSTEM, U/W MONITOR		OPERATING		Monitor Nozzles

												Core Bid		DAOF-B703		90063		FIRE SUPPRESSION SYSTEM, U/W MONITOR		OPERATING		Monitor Nozzles

												Core Bid		DAOF-B703		90099		FIRE SUPPRESSION SYSTEM, U/W MONITOR		OPERATING		Monitor Nozzles

												Core Bid		DAOF-B703		90100		FIRE SUPPRESSION SYSTEM, U/W MONITOR		OPERATING		Monitor Nozzles

												Core Bid		DAOF-B703		90101		FIRE SUPPRESSION SYSTEM, U/W MONITOR		OPERATING		Monitor Nozzles

												Core Bid		DAOF-B703		90102		FIRE SUPPRESSION SYSTEM, U/W MONITOR		OPERATING		Monitor Nozzles

												Core Bid		DAOF-B703		90064		FIRE SUPPRESSION SYSTEM, WET PIPE		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DAOF-B703		90065		FIRE SUPPRESSION SYSTEM, WET PIPE		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DAOF-B703		90066		FIRE SUPPRESSION SYSTEM, WET PIPE		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DAOF-B703		90103		FIRE SUPPRESSION SYSTEM, WET PIPE		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DAOF-B703		90104		FIRE SUPPRESSION SYSTEM, WET PIPE		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DAOF-B703		90105		FIRE SUPPRESSION SYSTEM, WET PIPE		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DAOF-B703		90117		FIRE SUPPRESSION SYSTEM, WET PIPE		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DAOF-B703		90118		FIRE SUPPRESSION SYSTEM, WET PIPE		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DAOF-B703		90119		FIRE SUPPRESSION SYSTEM, WET PIPE		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DAOF-B703		90122		FIRE SUPPRESSION SYSTEM, WET PIPE		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DAOF-B703		90123		FIRE SUPPRESSION SYSTEM, WET PIPE		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DAOF-B703		90124		FIRE SUPPRESSION SYSTEM, WET PIPE		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DAOF-B703		90126		FIRE SUPPRESSION SYSTEM, WET PIPE		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DAOF-B703		90127		FIRE SUPPRESSION SYSTEM, WET PIPE		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DAOF-B703		90128		FIRE SUPPRESSION SYSTEM, WET PIPE		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DAOF-B703		90130		FIRE SUPPRESSION SYSTEM, WET PIPE		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DAOF-B703		90131		FIRE SUPPRESSION SYSTEM, WET PIPE		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DAOF-B703		90132		FIRE SUPPRESSION SYSTEM, WET PIPE		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DAOF-B703		90133		FIRE SUPPRESSION SYSTEM, WET PIPE		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DAOF-B703		90134		FIRE SUPPRESSION SYSTEM, WET PIPE		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DAOF-B703		90135		FIRE SUPPRESSION SYSTEM, WET PIPE		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DAOF-B703		90139		FIRE SUPPRESSION SYSTEM, WET PIPE		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DAOF-B703		90143		FIRE SUPPRESSION SYSTEM, WET PIPE		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DAOF-B703		90146		FIRE SUPPRESSION SYSTEM, WET PIPE		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4801		3601141		FOAM TANK AND HAND HOSE		OPERATING		Foam Tank & Hose

												Core Bid		DFRC-B4801		3601142		FOAM TANK AND HAND HOSE		OPERATING		Foam Tank & Hose

												Core Bid		DFRC-B4802		2094001		FOAM TANK AND HAND HOSE		OPERATING		Foam Tank & Hose

												Core Bid		DFRC-B4802		2094002		FOAM TANK AND HAND HOSE		OPERATING		Foam Tank & Hose

												Core Bid		DFRC-B4802		2094003		FOAM TANK AND HAND HOSE		OPERATING		Foam Tank & Hose

												Core Bid		DFRC-B4802		2094004		FOAM TANK AND HAND HOSE		OPERATING		Foam Tank & Hose

												Core Bid		DFRC-B4802		2177001		FOAM TANK AND HAND HOSE		OPERATING		Foam Tank & Hose

												Core Bid		DFRC-B4802		2177002		FOAM TANK AND HAND HOSE		OPERATING		Foam Tank & Hose

												Non-Core Bid		DFRC-B4826		3601143		FOAM TANK AND HAND HOSE		OPERATING		Foam Tank & Hose

												Non-Core Bid		DFRC-B4826		3601144		FOAM TANK AND HAND HOSE		OPERATING		Foam Tank & Hose

												Non-Core Bid		DFRC-B4826		3601145		FOAM TANK AND HAND HOSE		OPERATING		Foam Tank & Hose

												Non-Core Bid		DFRC-B4826		3601146		FOAM TANK AND HAND HOSE		OPERATING		Foam Tank & Hose

												Non-Core Bid		DFRC-B4826		3601147		FOAM TANK AND HAND HOSE		OPERATING		Foam Tank & Hose

												Non-Core Bid		DFRC-B4826		3601148		FOAM TANK AND HAND HOSE		OPERATING		Foam Tank & Hose

												Core Bid		DFRC-B4825		1004001		FREEZER, REACH-IN		OPERATING		Freezer, Commercial

												Core Bid		DFRC-B4825		1153008		FREEZER, REACH-IN		OPERATING		Freezer, Commercial

												Core Bid		DFRC-B4825		31260076		FREEZER, REACH-IN		OPERATING		Freezer, Commercial

												Core Bid		DFRC-B4825		1154001		FREEZER, WALK-IN		OPERATING		Freezer, Walk-in

												Core Bid		DFRC-B4825		31260079		FREEZER, WALK-IN		OPERATING		Freezer, Walk-in

												Core Bid		DAOF-B703		90035		GATE, POWERED		OPERATING		Gate, Electric

												Core Bid		DAOF-B703		90036		GATE, POWERED		OPERATING		Gate, Electric

												Core Bid		DAOF-B703		90037		GATE, POWERED		OPERATING		Gate, Electric

												Core Bid		DFRC-B4720		1303012		GATE, POWERED		OPERATING		Gate, Electric

												Non-Core Bid		DFRC-B4810		9159003		GATE, POWERED		OPERATING		Gate, Electric

												Core Bid		DFRC-B4824		1303005		GATE, POWERED		OPERATING		Gate, Electric

												Non-Core Bid		DFRC-B4826		1303000		GATE, POWERED		OPERATING		Gate, Electric

												Non-Core Bid		DFRC-B4826		1303001		GATE, POWERED		OPERATING		Gate, Electric

												Core Bid		DFRC-B4834		1303006		GATE, POWERED		OPERATING		Gate, Electric

												Core Bid		DFRC-B4834		1303008		GATE, POWERED		OPERATING		Gate, Electric

												Core Bid		DFRC-B4852		1303011		GATE, POWERED		OPERATING		Gate, Electric

												Core Bid		NASA-DRYDEN		1303010		GATE, POWERED		OPERATING		Gate, Electric

												Non-Core Bid		DFRC-B4840		4082001		GENERATOR, 400HZ		OPERATING		PTI-Infrared Thermography		PTI-Vibration Analysis		Generator, 400 HZ

												Core Bid		DAOF-B703		90016		GENERATOR, DIESEL		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Lubricant		PTI-Fuel Analysis		Generator, Emergency Diesel

												Core Bid		DAOF-B703		92083		GENERATOR, DIESEL		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Lubricant		PTI-Fuel Analysis		Generator, Emergency Diesel

												Core Bid		DAOF-B703		92084		GENERATOR, DIESEL		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Lubricant		PTI-Fuel Analysis		Generator, Emergency Diesel

												Core Bid		DFRC-B192		803002		GENERATOR, DIESEL		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Lubricant		Generator, Emergency Diesel		PTI-Fuel Analysis

												Core Bid		DFRC-B4720		803012		GENERATOR, DIESEL		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Lubricant		Generator, Emergency Diesel		PTI-Fuel Analysis

												Non-Core Bid		DFRC-B4824		803014		GENERATOR, DIESEL		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Lubricant		Generator, Emergency Diesel		PTI-Fuel Analysis

												Non-Core Bid		DFRC-B4825		8032002		GENERATOR, DIESEL		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Lubricant		Generator, Emergency Diesel		PTI-Fuel Analysis

												Non-Core Bid		DFRC-B4838B		803023		GENERATOR, DIESEL		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Lubricant		Generator, Emergency Diesel		PTI-Fuel Analysis

												Non-Core Bid		DFRC-B4840		4082002		GENERATOR, DIESEL		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Lubricant		Generator, Emergency Diesel		PTI-Fuel Analysis

												Core Bid		DFRC-B4872		803019		GENERATOR, DIESEL		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Lubricant		Generator, Emergency Diesel		PTI-Fuel Analysis

												Core Bid		DFRC-B4872		803020		GENERATOR, DIESEL		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Lubricant		Generator, Emergency Diesel		PTI-Fuel Analysis

												Core Bid		DFRC-B4872		803021		GENERATOR, DIESEL		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Lubricant		Generator, Emergency Diesel		PTI-Fuel Analysis

												Core Bid		DFRC-B4872		803022		GENERATOR, DIESEL		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Lubricant		Generator, Emergency Diesel		PTI-Fuel Analysis

												Non-Core Bid		DFRC-B4874		803016		GENERATOR, DIESEL		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Lubricant		Generator, Emergency Diesel		PTI-Fuel Analysis

												Non-Core Bid		DFRC-B4887		803000		GENERATOR, DIESEL		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Lubricant		Generator, Emergency Diesel		PTI-Fuel Analysis

												Core Bid		DFRC-B4981		803001		GENERATOR, DIESEL		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Lubricant		Generator, Emergency Diesel		PTI-Fuel Analysis

												Core Bid		DFRC-B4982		803004		GENERATOR, DIESEL		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Lubricant		Generator, Emergency Diesel		PTI-Fuel Analysis

												Non-Core Bid		DFRC-NB092		803017		GENERATOR, DIESEL		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Lubricant		Generator, Emergency Diesel		PTI-Fuel Analysis

												Non-Core Bid		DFRC-NB115		803018		GENERATOR, DIESEL		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Lubricant		Generator, Emergency Diesel		PTI-Fuel Analysis

												Core Bid		DFRC-B4872		804019		GENERATOR, DIESEL ENGINE		OPERATING

												Core Bid		DFRC-B4872		804020		GENERATOR, DIESEL ENGINE		OPERATING

												Core Bid		DFRC-B4872		804021		GENERATOR, DIESEL ENGINE		OPERATING

												Core Bid		DFRC-B4872		804022		GENERATOR, DIESEL ENGINE		OPERATING

												Core Bid		DFRC-B4801		1801099		GROUNDS, STATIC		OPERATING		Grounds, Static

												Core Bid		DFRC-B4802		4086001		GROUNDS, STATIC		OPERATING		Grounds, Static

												Non-Core Bid		DFRC-B4810		1801001		GROUNDS, STATIC		OPERATING		Grounds, Static

												Core Bid		DFRC-B4820		1801148		GROUNDS, STATIC		OPERATING		Grounds, Static

												Core Bid		DFRC-B4823		1801000		GROUNDS, STATIC		OPERATING		Grounds, Static

												Non-Core Bid		DFRC-B4826		1801186		GROUNDS, STATIC		OPERATING		Grounds, Static

												Core Bid		DFRC-B4840		4086019		GROUNDS, STATIC		OPERATING		Grounds, Static

												Core Bid		NASA-DRYDEN		1801002		GROUNDS, STATIC		OPERATING		Grounds, Static

												Core Bid		NASA-DRYDEN		1801064		GROUNDS, STATIC		OPERATING		Grounds, Static

												Core Bid		NASA-DRYDEN		1801124		GROUNDS, STATIC		OPERATING		Grounds, Static

												Core Bid		NASA-DRYDEN		1801132		GROUNDS, STATIC		OPERATING		Grounds, Static

												Core Bid		NASA-DRYDEN		1801152		GROUNDS, STATIC		OPERATING		Grounds, Static

												Core Bid		NASA-DRYDEN		1801194		GROUNDS, STATIC		OPERATING		Grounds, Static

												Core Bid		DAOF-B703		90067		HAND HOSE		OPERATING		Foam Tank & Hose

												Core Bid		DAOF-B703		90068		HAND HOSE		OPERATING		Foam Tank & Hose

												Core Bid		DAOF-B703		90069		HAND HOSE		OPERATING		Foam Tank & Hose

												Core Bid		DAOF-B703		90070		HAND HOSE		OPERATING		Foam Tank & Hose

												Core Bid		DAOF-B703		90071		HAND HOSE		OPERATING		Foam Tank & Hose

												Core Bid		DAOF-B703		90072		HAND HOSE		OPERATING		Foam Tank & Hose

												Core Bid		DAOF-B703		90106		HAND HOSE		OPERATING		Foam Tank & Hose

												Core Bid		DAOF-B703		90107		HAND HOSE		OPERATING		Foam Tank & Hose

												Core Bid		DAOF-B703		90108		HAND HOSE		OPERATING		Foam Tank & Hose

												Core Bid		DAOF-B703		90109		HAND HOSE		OPERATING		Foam Tank & Hose

												Core Bid		DAOF-B703		90110		HAND HOSE		OPERATING		Foam Tank & Hose

												Core Bid		DAOF-B703		90111		HAND HOSE		OPERATING		Foam Tank & Hose

												Core Bid		DFRC-NB117		N117		HAZARDOUS MATERIAL STORAGE CONTAINERS		OPERATING		Fire Exting Sys, Dry Chemical

												Core Bid		DFRC-B4801		206003		HEAT EXCHANGER, RADIANT FLOOR		OPERATING		Heat Exchanger, Tube

												Core Bid		DFRC-B4802		206001		HEAT EXCHANGER, RADIANT FLOOR		OPERATING		Heat Exchanger, Tube

												Core Bid		DFRC-B4802		206002		HEAT EXCHANGER, RADIANT FLOOR		OPERATING		Heat Exchanger, Tube

												Core Bid		DAOF-B703		92198		HEATER, ELECTRIC		OPERATING		Heater, Overhead Elect

												Core Bid		DFRC-B4720		202031		HEATER, ELECTRIC		OPERATING		Heater, Overhead Elect

												Core Bid		DFRC-B4720		202032		HEATER, ELECTRIC		OPERATING		Heater, Overhead Elect

												Core Bid		DFRC-B4800		1205001		HEATER, ELECTRIC		OPERATING		Heater, Overhead Elect

												Core Bid		DFRC-B4801		202000		HEATER, ELECTRIC		OPERATING		Heater, Overhead Elect

												Core Bid		DFRC-B4801		202022		HEATER, ELECTRIC		OPERATING		Heater, Overhead Elect

												Core Bid		DFRC-B4802		202023		HEATER, ELECTRIC		OPERATING		Heater, Overhead Elect

												Core Bid		DFRC-B4806		202003		HEATER, ELECTRIC		OPERATING		Heater, Overhead Elect

												Core Bid		DFRC-B4807		202004		HEATER, ELECTRIC		OPERATING		Heater, Overhead Elect

												Non-Core Bid		DFRC-B4826		31260090		HEATER, ELECTRIC		OPERATING		Heater, Overhead Elect

												Non-Core Bid		DFRC-B4826		31260091		HEATER, ELECTRIC		OPERATING		Heater, Overhead Elect

												Non-Core Bid		DFRC-B4827		202005		HEATER, ELECTRIC		OPERATING		Heater, Overhead Elect

												Non-Core Bid		DFRC-B4827		202006		HEATER, ELECTRIC		OPERATING		Heater, Overhead Elect

												Core Bid		DFRC-B4838B		202024		HEATER, ELECTRIC		OPERATING		Heater, Overhead Elect

												Core Bid		DFRC-B4838B		202025		HEATER, ELECTRIC		OPERATING		Heater, Overhead Elect

												Core Bid		DFRC-B4853		202001		HEATER, ELECTRIC		OPERATING		Heater, Overhead Elect

												Core Bid		DFRC-B4853		202007		HEATER, ELECTRIC		OPERATING		Heater, Overhead Elect

												Non-Core Bid		DFRC-B4864		202026		HEATER, ELECTRIC		OPERATING		Heater, Overhead Elect

												Core Bid		DAOF-B703		92353		HEATER, ELECTRIC DUCT		OPERATING		Heater, Elect. Duct

												Core Bid		DFRC-B4800		4089001		HEATER, ELECTRIC WATER		OPERATING		Water Heater, Electric

												Core Bid		DFRC-B4803		204054		HEATER, ELECTRIC WATER		OPERATING		Water Heater, Electric

												Non-Core Bid		DFRC-B4810		204005		HEATER, ELECTRIC WATER		OPERATING		Water Heater, Electric

												Non-Core Bid		DFRC-B4810		204015		HEATER, ELECTRIC WATER		OPERATING		Water Heater, Electric

												Core Bid		DFRC-B4823		204002		HEATER, ELECTRIC WATER		OPERATING		Water Heater, Electric

												Core Bid		DFRC-B4823		204023		HEATER, ELECTRIC WATER		OPERATING		Water Heater, Electric

												Core Bid		DFRC-B4824		204022		HEATER, ELECTRIC WATER		OPERATING		Water Heater, Electric

												Non-Core Bid		DFRC-B4826		204012		HEATER, ELECTRIC WATER		OPERATING		Water Heater, Electric

												Non-Core Bid		DFRC-B4826		31260088		HEATER, ELECTRIC WATER		OPERATING		Water Heater, Electric

												Non-Core Bid		DFRC-B4826		31260089		HEATER, ELECTRIC WATER		OPERATING		Water Heater, Electric

												Non-Core Bid		DFRC-B4827		204000		HEATER, ELECTRIC WATER		OPERATING		Water Heater, Electric

												Non-Core Bid		DFRC-B4830B		204001		HEATER, ELECTRIC WATER		OPERATING		Water Heater, Electric

												Non-Core Bid		DFRC-B4833		204061		HEATER, ELECTRIC WATER		OPERATING		Water Heater, Electric

												Non-Core Bid		DFRC-B4837		204062		HEATER, ELECTRIC WATER		OPERATING		Water Heater, Electric

												Core Bid		DFRC-B4838		4089003		HEATER, ELECTRIC WATER		OPERATING		Water Heater, Electric

												Non-Core Bid		DFRC-B4841		204063		HEATER, ELECTRIC WATER		OPERATING		Water Heater, Electric

												Non-Core Bid		DFRC-B4842		204006		HEATER, ELECTRIC WATER		OPERATING		Water Heater, Electric

												Non-Core Bid		DFRC-B4842		204056		HEATER, ELECTRIC WATER		OPERATING		Water Heater, Electric

												Non-Core Bid		DFRC-B4844		204045		HEATER, ELECTRIC WATER		OPERATING		Water Heater, Electric

												Non-Core Bid		DFRC-B4845		204008		HEATER, ELECTRIC WATER		OPERATING		Water Heater, Electric

												Core Bid		DFRC-B4846		204004		HEATER, ELECTRIC WATER		OPERATING		Water Heater, Electric

												Core Bid		DFRC-B4847		204057		HEATER, ELECTRIC WATER		OPERATING		Water Heater, Electric

												Non-Core Bid		DFRC-B4859		204059		HEATER, ELECTRIC WATER		OPERATING		Water Heater, Electric

												Core Bid		DFRC-B4863		204060		HEATER, ELECTRIC WATER		OPERATING		Water Heater, Electric

												Core Bid		DFRC-B4870		204009		HEATER, ELECTRIC WATER		OPERATING		Water Heater, Electric

												Core Bid		DFRC-B4982		204055		HEATER, ELECTRIC WATER		OPERATING		Water Heater, Electric

												Core Bid		DFRC-B4806		201001		HEATER, GAS		OPERATING		Heater, Overhead Gas

												Core Bid		DFRC-B4806		201002		HEATER, GAS		OPERATING		Heater, Overhead Gas

												Core Bid		DFRC-B4806		201006		HEATER, GAS		OPERATING		Heater, Overhead Gas

												Core Bid		DFRC-B4806		201007		HEATER, GAS		OPERATING		Heater, Overhead Gas

												Core Bid		DFRC-B4806		201010		HEATER, GAS		OPERATING		Heater, Overhead Gas

												Core Bid		DFRC-B4806		201011		HEATER, GAS		OPERATING		Heater, Overhead Gas

												Core Bid		DFRC-B4806		201016		HEATER, GAS		OPERATING		Heater, Overhead Gas

												Core Bid		DFRC-B4807		201043		HEATER, GAS		OPERATING		Heater, Overhead Gas

												Core Bid		DFRC-B4807		201054		HEATER, GAS		OPERATING		Heater, Overhead Gas

												Core Bid		DFRC-B4807		201055		HEATER, GAS		OPERATING		Heater, Overhead Gas

												Core Bid		DFRC-B4808		201023		HEATER, GAS		OPERATING		Heater, Overhead Gas

												Core Bid		DFRC-B4808		201024		HEATER, GAS		OPERATING		Heater, Overhead Gas

												Core Bid		DFRC-B4808		201025		HEATER, GAS		OPERATING		Heater, Overhead Gas

												Core Bid		DFRC-B4808		201026		HEATER, GAS		OPERATING		Heater, Overhead Gas

												Core Bid		DFRC-B4809		201004		HEATER, GAS		OPERATING		Heater, Overhead Gas

												Core Bid		DFRC-B4809		201005		HEATER, GAS		OPERATING		Heater, Overhead Gas

												Core Bid		DFRC-B4809		201008		HEATER, GAS		OPERATING		Heater, Overhead Gas

												Non-Core Bid		DFRC-B4810		201014		HEATER, GAS		OPERATING		Heater, Radiant Overhead Gas

												Non-Core Bid		DFRC-B4810		201052		HEATER, GAS		OPERATING		Heater, Radiant Overhead Gas

												Core Bid		DFRC-B4820		201009		HEATER, GAS		OPERATING		Heater, Overhead Gas

												Core Bid		DFRC-B4820		201018		HEATER, GAS		OPERATING		Heater, Overhead Gas

												Core Bid		DFRC-B4820		201019		HEATER, GAS		OPERATING		Heater, Tubular Overhead Gas

												Core Bid		DFRC-B4820		201020		HEATER, GAS		OPERATING		Heater, Tubular Overhead Gas

												Core Bid		DFRC-B4820		201027		HEATER, GAS		OPERATING		Heater, Tubular Overhead Gas

												Core Bid		DFRC-B4832		201012		HEATER, GAS		OPERATING		Heater, Overhead Gas

												Core Bid		DFRC-B4832		201013		HEATER, GAS		OPERATING		Heater, Overhead Gas

												Core Bid		DFRC-B4832		201040		HEATER, GAS		OPERATING		Heater, Overhead Gas

												Core Bid		DFRC-B4832		201045		HEATER, GAS		OPERATING		Heater, Overhead Gas

												Core Bid		DFRC-B4832		201046		HEATER, GAS		OPERATING		Heater, Overhead Gas

												Core Bid		DFRC-B4832		201047		HEATER, GAS		OPERATING		Heater, Overhead Gas

												Core Bid		DFRC-B4832		201048		HEATER, GAS		OPERATING		Heater, Overhead Gas

												Core Bid		DFRC-B4832		201049		HEATER, GAS		OPERATING		Heater, Overhead Gas

												Core Bid		DFRC-B4832		201050		HEATER, GAS		OPERATING		Heater, Overhead Gas

												Core Bid		DFRC-B4832		201051		HEATER, GAS		OPERATING		Heater, Overhead Gas

												Non-Core Bid		DFRC-B4837		201021		HEATER, GAS		OPERATING		Heater, Overhead Gas

												Non-Core Bid		DFRC-B4837		201022		HEATER, GAS		OPERATING		Heater, Overhead Gas

												Non-Core Bid		DFRC-B4837		201038		HEATER, GAS		OPERATING		Heater, Overhead Gas

												Non-Core Bid		DFRC-B4837		201039		HEATER, GAS		OPERATING		Heater, Overhead Gas

												Core Bid		DFRC-B4857		201003		HEATER, GAS		OPERATING		Heater, Overhead Gas

												Core Bid		DFRC-B4857		201017		HEATER, GAS		OPERATING		Heater, Overhead Gas

												Core Bid		DFRC-B4876		201041		HEATER, GAS		OPERATING		Heater, Overhead Gas

												Core Bid		DFRC-B4876		201042		HEATER, GAS		OPERATING		Heater, Overhead Gas

												Core Bid		DFRC-B4876		201044		HEATER, GAS		OPERATING		Heater, Overhead Gas

												Core Bid		DFRC-B4876		205038		HEATER, GAS		OPERATING		Heater, Overhead Gas

												Non-Core Bid		DFRC-B4833		205039		HEATER, GAS AND CONTROLS		OPERATING		Heater, Tubular Overhead Gas

												Non-Core Bid		DFRC-B4833		205040		HEATER, GAS AND CONTROLS		OPERATING		Heater, Tubular Overhead Gas

												Non-Core Bid		DFRC-B4833		205041		HEATER, GAS AND CONTROLS		OPERATING		Heater, Tubular Overhead Gas

												Core Bid		DAOF-B703		90019		HEATER, GAS WATER		OPERATING		Water Heater, PVI

												Core Bid		DAOF-B703		90020		HEATER, GAS WATER		OPERATING		Water Heater, PVI

												Core Bid		DAOF-B703		90021		HEATER, GAS WATER		OPERATING		Water Heater, PVI

												Core Bid		DAOF-B703		90022		HEATER, GAS WATER		OPERATING		Water Heater, PVI

												Core Bid		DFRC-B4800		4090001		HEATER, GAS WATER		OPERATING		Water Heater, PVI

												Core Bid		DFRC-B4800		4090002		HEATER, GAS WATER		OPERATING		Water Heater, PVI

												Core Bid		DFRC-B4801		205008		HEATER, GAS WATER		OPERATING		Water Heater, Gas

												Core Bid		DFRC-B4806		205006		HEATER, GAS WATER		OPERATING		Water Heater, Gas

												Core Bid		DFRC-B4809		205000		HEATER, GAS WATER		OPERATING		Water Heater, Gas

												Non-Core Bid		DFRC-B4810		205036		HEATER, GAS WATER		OPERATING		Water Heater, Gas

												Core Bid		DFRC-B4820		205010		HEATER, GAS WATER		OPERATING		Water Heater, Gas

												Core Bid		DFRC-B4822-MEDICAL		9159011		HEATER, GAS WATER		OPERATING		Water Heater, Gas

												Core Bid		DFRC-B4822-PSSF		205035		HEATER, GAS WATER		OPERATING		Water Heater, Gas

												Core Bid		DFRC-B4825		4090000		HEATER, GAS WATER		OPERATING		Water Heater, PVI

												Core Bid		DFRC-B4825		4090003		HEATER, GAS WATER		OPERATING		Water Heater, PVI

												Core Bid		DFRC-B4840		4090006		HEATER, GAS WATER		OPERATING		Water Heater, Gas

												Core Bid		DFRC-B4840		4090007		HEATER, GAS WATER		OPERATING		Water Heater, Gas

												Non-Core Bid		DFRC-B4850		205002		HEATER, GAS WATER		OPERATING		Water Heater, Gas

												Core Bid		DFRC-B4851		205001		HEATER, GAS WATER		OPERATING		Water Heater, Gas

												Non-Core Bid		DFRC-B4877		205043		HEATER, GAS WATER		OPERATING		Water Heater, Gas

												Non-Core Bid		DFRC-B4877		205044		HEATER, GAS WATER		OPERATING		Water Heater, Gas

												Core Bid		DFRC-B4840		205037		HEATER, WATER		OPERATING		Water Heater, PVI

												Core Bid		DAOF-B703		91001		HEATING AND VENTILATION UNIT		OPERATING		Heating Unit, Gas Fired

												Core Bid		DAOF-B703		91002		HEATING AND VENTILATION UNIT		OPERATING		Heating Unit, Gas Fired

												Core Bid		DAOF-B703		91003		HEATING AND VENTILATION UNIT		OPERATING		Heating Unit, Gas Fired

												Core Bid		DAOF-B703		91004		HEATING AND VENTILATION UNIT		OPERATING		Heating Unit, Gas Fired

												Core Bid		DAOF-B703		91005		HEATING AND VENTILATION UNIT		OPERATING		Heating Unit, Gas Fired

												Core Bid		DAOF-B703		91006		HEATING AND VENTILATION UNIT		OPERATING		Heating Unit, Gas Fired

												Core Bid		DAOF-B703		91007		HEATING AND VENTILATION UNIT		OPERATING		Heating Unit, Gas Fired

												Core Bid		DAOF-B703		91008		HEATING AND VENTILATION UNIT		OPERATING		Heating Unit, Gas Fired

												Core Bid		DAOF-B703		91009		HEATING AND VENTILATION UNIT		OPERATING		Heating Unit, Gas Fired

												Core Bid		DAOF-B703		91010		HEATING AND VENTILATION UNIT		OPERATING		Heating Unit, Gas Fired

												Core Bid		DAOF-B703		91011		HEATING AND VENTILATION UNIT		OPERATING		Heating Unit, Gas Fired

												Core Bid		DAOF-B703		91012		HEATING AND VENTILATION UNIT		OPERATING		Heating Unit, Gas Fired

												Core Bid		DAOF-B703		91013		HEATING AND VENTILATION UNIT		OPERATING		Heating Unit, Gas Fired

												Core Bid		DAOF-B703		91014		HEATING AND VENTILATION UNIT		OPERATING		Heating Unit, Gas Fired

												Core Bid		DAOF-B703		91015		HEATING AND VENTILATION UNIT		OPERATING		Heating Unit, Gas Fired

												Core Bid		DAOF-B703		91016		HEATING AND VENTILATION UNIT		OPERATING		Heating Unit, Gas Fired

												Core Bid		DFRC-B4800		4092001		HOIST, LIFT		OPERATING		Hoist

												Core Bid		DFRC-B4823		1301019		HOIST, LIFT CRANE		OPERATING		Hoist

												Core Bid		DFRC-B4847		1301022		HOIST, LIFT CRANE		OPERATING		Hoist

												Core Bid		DFRC-B4847		1301023		HOIST, LIFT CRANE		OPERATING		Hoist

												Core Bid		DFRC-B4800		1301007		HOIST, WHEEL CHAIR		OPERATING		Hoist, Wheel Chair

												Core Bid		DFRC-B4800		4092003		HOIST, WHEEL CHAIR		OPERATING		Hoist, Wheel Chair

												Core Bid		DAOF-B703		92344		HUMIDIFIER		OPERATING		Humidifier

												Core Bid		DFRC-B4838		1096000		HUMIDIFIER		OPERATING		Humidifier

												Core Bid		DFRC-B4838		1096001		HUMIDIFIER		OPERATING		Humidifier

												Core Bid		DFRC-B4838		1096002		HUMIDIFIER		OPERATING		Humidifier

												Core Bid		DFRC-B4838		1096003		HUMIDIFIER		OPERATING		Humidifier

												Core Bid		DFRC-B4838		1096004		HUMIDIFIER		OPERATING		Humidifier

												Core Bid		DFRC-B4838		1096005		HUMIDIFIER		OPERATING		Humidifier

												Core Bid		DFRC-B4838		1096006		HUMIDIFIER		OPERATING		Humidifier

												Core Bid		DFRC-B4838		1096007		HUMIDIFIER		OPERATING		Humidifier

												Core Bid		DFRC-B4838		1096013		HUMIDIFIER		OPERATING		Humidifier

												Core Bid		DFRC-B4840		1096008		HUMIDIFIER		OPERATING		Humidifier

												Core Bid		DFRC-B4840		1096010		HUMIDIFIER		OPERATING		Humidifier

												Core Bid		DFRC-B4840		1096011		HUMIDIFIER		OPERATING		Humidifier

												Core Bid		DFRC-B4840		1096012		HUMIDIFIER		OPERATING		Humidifier

												Core Bid		DAOF-B703		31260230		ICE MACHINE		OPERATING		Ice Machine

												Core Bid		DFRC-B4800		1098001		ICE MACHINE		OPERATING		Ice Machine

												Core Bid		DFRC-B4802		1098002		ICE MACHINE		OPERATING		Ice Machine

												Non-Core Bid		DFRC-B4810		1098005		ICE MACHINE		OPERATING		Ice Machine

												Core Bid		DFRC-B4820		1098000		ICE MACHINE		OPERATING		Ice Machine

												Core Bid		DFRC-B4825		1098004		ICE MACHINE		OPERATING		Ice Machine

												Non-Core Bid		DFRC-B4859		1098007		ICE MACHINE		OPERATING		Ice Machine

												Core Bid		DFRC-B4800		2099002		INERGEN BOTTLE		OPERATING

												Core Bid		DFRC-B4800		2099003		INERGEN BOTTLE		OPERATING

												Core Bid		DFRC-B4800		2099004		INERGEN BOTTLE		OPERATING

												Core Bid		DFRC-B4800		2099005		INERGEN BOTTLE		OPERATING

												Core Bid		DFRC-B4800		2099012		INERGEN BOTTLE		OPERATING

												Core Bid		DFRC-B4800		2099019		INERGEN BOTTLE		OPERATING

												Core Bid		DFRC-B4838		2099000		INERGEN BOTTLE		OPERATING

												Core Bid		DFRC-B4838		2099001		INERGEN BOTTLE		OPERATING

												Core Bid		DFRC-B4838		2099006		INERGEN BOTTLE		OPERATING

												Core Bid		DFRC-B4838		2099007		INERGEN BOTTLE		OPERATING

												Core Bid		DFRC-B4838		2099008		INERGEN BOTTLE		OPERATING

												Core Bid		DFRC-B4838		2099009		INERGEN BOTTLE		OPERATING

												Core Bid		DFRC-B4838		2099010		INERGEN BOTTLE		OPERATING

												Core Bid		DFRC-B4982		31260046		INERGEN BOTTLE		OPERATING

												Core Bid		DFRC-B4982		31260047		INERGEN BOTTLE		OPERATING

												Core Bid		DFRC-B4982		31260048		INERGEN BOTTLE		OPERATING

												Core Bid		DFRC-B4982		31260141		INERGEN BOTTLE		OPERATING

												Core Bid		DFRC-B4801		3187003		INVERTER SYSTEM		OPERATING		PTI-Infrared Thermography		Inverter, 400_HZ

												Core Bid		DAOF-B703		92369		INVERTER, 400HZ		OPERATING		PTI-Infrared Thermography		Inverter, 400_HZ

												Core Bid		DAOF-B703		31260211		INVERTER, 400HZ		OPERATING		PTI-Infrared Thermography		Inverter, 400_HZ

												Core Bid		DFRC-B4801		250100		INVERTER, 400HZ		OPERATING		PTI-Infrared Thermography		Inverter, 400_HZ

												Core Bid		DFRC-B4802		3082001		INVERTER, 400HZ		OPERATING		PTI-Infrared Thermography		Inverter, 400_HZ

												Core Bid		DFRC-B4840		31260123		INVERTER, 400HZ		OPERATING		PTI-Infrared Thermography		Inverter, 400_HZ

												Core Bid		DFRC-NB084		802002		INVERTER, 400HZ		OPERATING		PTI-Infrared Thermography		Inverter, 400_HZ

												Core Bid		NASA-DRYDEN		N014		LANDSCAPING		OPERATING

												Core Bid		DFRC-B4809		1301016		LIFT		OPERATING		Lift

												Core Bid		DFRC-B4809		1301017		LIFT		OPERATING		Lift

												Core Bid		DFRC-B4809		1301018		LIFT		OPERATING		Lift

												Core Bid		DFRC-B4720		2506016		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Core Bid		DFRC-B4720		2506227		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Core Bid		DFRC-B4800		3103001		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Core Bid		DFRC-B4801		2506013		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Core Bid		DFRC-B4802		3103002		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Core Bid		DFRC-B4803		2506061		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Core Bid		DFRC-B4806		2506042		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Core Bid		DFRC-B4807		2506041		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Core Bid		DFRC-B4808		2506038		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Core Bid		DFRC-B4809		2506050		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Non-Core Bid		DFRC-B4810		2506052		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Core Bid		DFRC-B4820		2506105		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Core Bid		DFRC-B4822		2506135		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Core Bid		DFRC-B4824		2506200		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Core Bid		DFRC-B4825		3103014		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Non-Core Bid		DFRC-B4826		2506149		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Non-Core Bid		DFRC-B4827		2506006		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Core Bid		DFRC-B4828		2506120		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Non-Core Bid		DFRC-B4830A		2506007		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Non-Core Bid		DFRC-B4830B		2506012		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Non-Core Bid		DFRC-B4830C		2506010		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Non-Core Bid		DFRC-B4830D		2506009		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Non-Core Bid		DFRC-B4830E		2506011		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Core Bid		DFRC-B4832		2506118		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Core Bid		DFRC-B4834		2506008		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Core Bid		DFRC-B4838		2506280		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Core Bid		DFRC-B4838B		2506279		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Core Bid		DFRC-B4839		2506132		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Core Bid		DFRC-B4840		3103030		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Core Bid		DFRC-B4840		3103031		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Core Bid		DFRC-B4840		3103032		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Non-Core Bid		DFRC-B4841		2506144		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Non-Core Bid		DFRC-B4842		2506146		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Core Bid		DFRC-B4843		2506014		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Core Bid		DFRC-B4846		2506141		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Core Bid		DFRC-B4848		2506015		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Non-Core Bid		DFRC-B4850		2506278		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Core Bid		DFRC-B4851		2506000		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Core Bid		DFRC-B4853		2506172		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Core Bid		DFRC-B4870		2506201		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Core Bid		DFRC-B4876		2506122		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Core Bid		DFRC-B4887		2506148		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Core Bid		DFRC-B4982		2506209		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Core Bid		DFRC-T-20		2506059		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Core Bid		NASA-DRYDEN		2506005		LIGHTS, PERIMETER		OPERATING		Lighting, Perimeter

												Core Bid		DFRC-NB041		2506001		LIGHTS, STREET & PARKING LOT		OPERATING		Lighting, Perimeter

												Core Bid		DFRC-NB041		2506002		LIGHTS, STREET & PARKING LOT		OPERATING		Lighting, Perimeter

												Core Bid		DFRC-NB041		2506003		LIGHTS, STREET & PARKING LOT		OPERATING		Lighting, Perimeter

												Core Bid		DFRC-NB041		2506004		LIGHTS, STREET & PARKING LOT		OPERATING		Lighting, Perimeter

												Core Bid		DFRC-NB041		8700410		LIGHTS, STREET & PARKING LOT		OPERATING		Lighting, Perimeter

												Core Bid		DFRC-B4832		1319001		LOADING DOCK		OPERATING		Loading Dock, Manual

												Core Bid		DFRC-B4838		4106002		LOADING DOCK		OPERATING		Loading Dock, Manual

												Core Bid		DFRC-B4840		1319003		LOADING DOCK		OPERATING		Loading Dock, Manual

												Core Bid		DFRC-B4840		4106001		LOADING DOCK		OPERATING		Loading Dock, Manual

												Core Bid		DFRC-B4876		1319002		LOADING DOCK		OPERATING		Loading Dock, Hydraulic

												Core Bid		DAOF		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Operations

												Core Bid		DAOF-B700E		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DAOF-B700E		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DAOF-B703		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-L

												Core Bid		DAOF-B703		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-L		Fire Extinguisher, Portable		Roof Assessment		Lighting-L		Building Automation System

												Core Bid		DAOF-B716		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DAOF-B716		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Operations

												Core Bid		DFRC-B192		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B192		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4720		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4720		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4800		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-L

												Core Bid		DFRC-B4800		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-L		Fire Extinguisher, Portable		Roof Assessment		Lighting-L		Building Automation System

												Core Bid		DFRC-B4800-FLOOR1		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-L

												Core Bid		DFRC-B4800-FLOOR1		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-L		Fire Extinguisher, Portable		Roof Assessment		Lighting-L		Building Automation System

												Core Bid		DFRC-B4800-FLOOR2		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-L

												Core Bid		DFRC-B4800-FLOOR2		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-L		Fire Extinguisher, Portable		Roof Assessment		Lighting-L		Building Automation System

												Core Bid		DFRC-B4800-FLOOR3		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-L

												Core Bid		DFRC-B4800-FLOOR3		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-L		Fire Extinguisher, Portable		Roof Assessment		Lighting-L		Building Automation System

												Core Bid		DFRC-B4800-WATR		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-L

												Core Bid		DFRC-B4800-WATR		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-L		Fire Extinguisher, Portable		Roof Assessment		Lighting-L		Building Automation System

												Core Bid		DFRC-B4801		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-L

												Core Bid		DFRC-B4801		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-L		Fire Extinguisher, Portable		Roof Assessment		Lighting-L		Building Automation System

												Core Bid		DFRC-B4802		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4802		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4803		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4803		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Non-Core Bid		DFRC-B4804		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Non-Core Bid		DFRC-B4804		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4805		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4805		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4806		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4806		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4807		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4807		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4808		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4808		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4808-LIFE-SUPPORT		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4808-LIFE-SUPPORT		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4808-STORAGE		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4808-STORAGE		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4809		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4809		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Non-Core Bid		DFRC-B4810		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Non-Core Bid		DFRC-B4810		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4820		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-L

												Core Bid		DFRC-B4820		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-L		Fire Extinguisher, Portable		Roof Assessment		Lighting-L		Building Automation System

												Non-Core Bid		DFRC-B4821		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Non-Core Bid		DFRC-B4821		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4822		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4822		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4822-MEDICAL		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4822-MEDICAL		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4822-PSSF		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4822-PSSF		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4823		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-L

												Core Bid		DFRC-B4823		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-L		Fire Extinguisher, Portable		Roof Assessment		Lighting-L		Building Automation System

												Core Bid		DFRC-B4824		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4824		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4825		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4825		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S		Building Automation System

												Core Bid		DFRC-B4825-GIFT-SHOP		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4825-GIFT-SHOP		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4825-POST1		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4825-POST1		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Non-Core Bid		DFRC-B4826		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-L

												Non-Core Bid		DFRC-B4826		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-L		Fire Extinguisher, Portable		Roof Assessment		Lighting-L

												Non-Core Bid		DFRC-B4827		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Non-Core Bid		DFRC-B4827		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4828		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4828		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Non-Core Bid		DFRC-B4830A		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Non-Core Bid		DFRC-B4830A		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Non-Core Bid		DFRC-B4830B		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Non-Core Bid		DFRC-B4830B		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Non-Core Bid		DFRC-B4830C		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Non-Core Bid		DFRC-B4830C		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Non-Core Bid		DFRC-B4830D		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Non-Core Bid		DFRC-B4830D		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Non-Core Bid		DFRC-B4830E		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Non-Core Bid		DFRC-B4830E		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4832		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4832		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4832-COMPUTER-SUPPORT		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4832-COMPUTER-SUPPORT		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4832-MAIL-ROOM		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4832-MAIL-ROOM		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Non-Core Bid		DFRC-B4833		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-L

												Non-Core Bid		DFRC-B4833		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-L		Fire Extinguisher, Portable		Roof Assessment		Lighting-L		Building Automation System

												Core Bid		DFRC-B4834		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4834		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Non-Core Bid		DFRC-B4837		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Non-Core Bid		DFRC-B4837		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4838		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-L

												Core Bid		DFRC-B4838		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-L		Fire Extinguisher, Portable		Roof Assessment		Lighting-L		Building Automation System

												Core Bid		DFRC-B4838A		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4838A		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S		Building Automation System

												Core Bid		DFRC-B4838B		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4838B		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4839		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4839		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4840		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-L

												Core Bid		DFRC-B4840		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-L		Fire Extinguisher, Portable		Roof Assessment		Lighting-L		Building Automation System

												Non-Core Bid		DFRC-B4841		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Non-Core Bid		DFRC-B4841		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Non-Core Bid		DFRC-B4842		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Non-Core Bid		DFRC-B4842		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4843		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4843		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Non-Core Bid		DFRC-B4844		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Non-Core Bid		DFRC-B4844		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Non-Core Bid		DFRC-B4845		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Non-Core Bid		DFRC-B4845		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4846		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4846		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4847		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4847		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4848		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4848		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Non-Core Bid		DFRC-B4850		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Non-Core Bid		DFRC-B4850		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4851		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4851		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4852		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4852		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Non-Core Bid		DFRC-B4853		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4853		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4854		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4854		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4857		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4857		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Non-Core Bid		DFRC-B4859		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Non-Core Bid		DFRC-B4859		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4863		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4863		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Non-Core Bid		DFRC-B4864		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Non-Core Bid		DFRC-B4864		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4870		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4870		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4872		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4872		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Non-Core Bid		DFRC-B4874		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Non-Core Bid		DFRC-B4874		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4875A		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4875A		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4875B		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4875B		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4876		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4876		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Non-Core Bid		DFRC-B4877		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Non-Core Bid		DFRC-B4877		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4887		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4887		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4981		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4981		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4982		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4982		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4983		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4983		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-B4985		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Lighting, Relamp-S

												Core Bid		DFRC-B4985		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment		Lighting-S

												Core Bid		DFRC-HM-07		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment

												Core Bid		DFRC-HM-16		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment

												Non-Core Bid		DFRC-NB021		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB027		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB037		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB039		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB040		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB041		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB049		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB063		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB064		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB065		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB066		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB067		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB071		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB072		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB074		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB075		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB081		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB082		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB083		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB084		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Non-Core Bid		DFRC-NB085		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB086		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB087		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB088		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB089		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB090		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Non-Core Bid		DFRC-NB091		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB092		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB093		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB094		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB095		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB096		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB097		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB098		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB100		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB101		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB102		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB103		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB106		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB107		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB108		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB113		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB114		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Non-Core Bid		DFRC-NB115		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB116		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB117		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB121		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB122		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB124		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-NB125		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-SUB-25		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable

												Core Bid		DFRC-T-20		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment

												Non-Core Bid		DFRC-T-47		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment

												Core Bid		NASA-DRYDEN		n/a		LOCATION - BASED MAINTENANCE		OPERATING		Facility Condition Assessment-S		Fire Extinguisher, Portable		Roof Assessment

												Non-Core Bid		DFRC-B4827		8500004		MANOMETER		OPERATING

												Core Bid		DFRC-B4800		4108001		METER, GAS		OPERATING		Gas Meter

												Core Bid		DFRC-B4800		4108006		METER, GAS		OPERATING		Gas Meter

												Core Bid		DFRC-B4807		3102002		METER, GAS		OPERATING		Gas Meter

												Core Bid		DFRC-B4809		3102003		METER, GAS		OPERATING		Gas Meter

												Non-Core Bid		DFRC-B4810		3102004		METER, GAS		OPERATING		Gas Meter

												Core Bid		DFRC-B4820		3102005		METER, GAS		OPERATING		Gas Meter

												Core Bid		DFRC-B4822		3102020		METER, GAS		OPERATING		Gas Meter

												Core Bid		DFRC-B4823		4108003		METER, GAS		OPERATING		Gas Meter

												Core Bid		DFRC-B4823		4108004		METER, GAS		OPERATING		Gas Meter

												Core Bid		DFRC-B4823		4108005		METER, GAS		OPERATING		Gas Meter

												Core Bid		DFRC-B4825		3102009		METER, GAS		OPERATING		Gas Meter

												Core Bid		DFRC-B4832		3102010		METER, GAS		OPERATING		Gas Meter

												Non-Core Bid		DFRC-B4833		3102015		METER, GAS		OPERATING		Gas Meter

												Non-Core Bid		DFRC-B4837		3102001		METER, GAS		OPERATING		Gas Meter

												Core Bid		DFRC-B4840		3102025		METER, GAS		OPERATING		Gas Meter

												Core Bid		DFRC-B4840		4108002		METER, GAS		OPERATING		Gas Meter

												Non-Core Bid		DFRC-B4850		3102018		METER, GAS		OPERATING		Gas Meter

												Core Bid		DFRC-B4851		3102017		METER, GAS		OPERATING		Gas Meter

												Core Bid		DFRC-B4876		3102022		METER, GAS		OPERATING		Gas Meter

												Non-Core Bid		DFRC-B4877		4108007		METER, GAS		OPERATING		Gas Meter

												Core Bid		DFRC-B4840		3102026		METER, WATER		OPERATING		Meter, Flow

												Core Bid		DAOF-B703		90112		MONITOR NOZZLE		OPERATING		Monitor Nozzles

												Core Bid		DAOF-B703		90113		MONITOR NOZZLE		OPERATING		Monitor Nozzles

												Core Bid		DAOF-B703		90114		MONITOR NOZZLE		OPERATING		Monitor Nozzles

												Core Bid		DAOF-B703		90115		MONITOR NOZZLE		OPERATING		Monitor Nozzles

												Core Bid		DAOF-B703		92123		MONITOR NOZZLE		OPERATING		Monitor Nozzles

												Core Bid		DAOF-B703		92124		MONITOR NOZZLE		OPERATING		Monitor Nozzles

												Core Bid		DAOF-B703		92125		MONITOR NOZZLE		OPERATING		Monitor Nozzles

												Core Bid		DAOF-B703		92126		MONITOR NOZZLE		OPERATING		Monitor Nozzles

												Core Bid		DAOF-B703		92127		MONITOR NOZZLE		OPERATING		Monitor Nozzles

												Core Bid		DAOF-B703		92128		MONITOR NOZZLE		OPERATING		Monitor Nozzles

												Core Bid		DAOF-B703		92129		MONITOR NOZZLE		OPERATING		Monitor Nozzles

												Core Bid		DAOF-B703		92130		MONITOR NOZZLE		OPERATING		Monitor Nozzles

												Core Bid		DAOF-B703		92131		MONITOR NOZZLE		OPERATING		Monitor Nozzles

												Core Bid		DAOF-B703		92132		MONITOR NOZZLE		OPERATING		Monitor Nozzles

												Core Bid		DAOF-B703		92133		MONITOR NOZZLE		OPERATING		Monitor Nozzles

												Core Bid		DAOF-B703		92134		MONITOR NOZZLE		OPERATING		Monitor Nozzles

												Core Bid		DFRC-B4801		3601161		MONITOR NOZZLE		OPERATING		Monitor Nozzles

												Core Bid		DFRC-B4801		3601162		MONITOR NOZZLE		OPERATING		Monitor Nozzles

												Core Bid		DFRC-B4802		2227001		MONITOR NOZZLE		OPERATING		Monitor Nozzles

												Core Bid		DFRC-B4802		2227002		MONITOR NOZZLE		OPERATING		Monitor Nozzles

												Core Bid		DFRC-B4802		2227003		MONITOR NOZZLE		OPERATING		Monitor Nozzles

												Core Bid		DFRC-B4802		2227004		MONITOR NOZZLE		OPERATING		Monitor Nozzles

												Core Bid		DFRC-B4802		2227005		MONITOR NOZZLE		OPERATING		Monitor Nozzles

												Core Bid		DFRC-B4802		2227006		MONITOR NOZZLE		OPERATING		Monitor Nozzles

												Core Bid		DFRC-B4802		2227007		MONITOR NOZZLE		OPERATING		Monitor Nozzles

												Core Bid		DFRC-B4802		2227008		MONITOR NOZZLE		OPERATING		Monitor Nozzles

												Core Bid		DFRC-B4802		2227009		MONITOR NOZZLE		OPERATING		Monitor Nozzles

												Core Bid		DFRC-B4802		2227010		MONITOR NOZZLE		OPERATING		Monitor Nozzles

												Non-Core Bid		DFRC-B4826		2227011		MONITOR NOZZLE		OPERATING		Monitor Nozzles

												Non-Core Bid		DFRC-B4826		2227012		MONITOR NOZZLE		OPERATING		Monitor Nozzles

												Non-Core Bid		DFRC-B4826		2227013		MONITOR NOZZLE		OPERATING		Monitor Nozzles

												Non-Core Bid		DFRC-B4826		2227014		MONITOR NOZZLE		OPERATING		Monitor Nozzles

												Core Bid		DFRC-B4838		2504000		MONITOR, BATTERY		OPERATING

												Core Bid		DFRC-B4838		2504001		MONITOR, BATTERY		OPERATING

												Core Bid		DFRC-B4825-POST1		2204034		MONITOR, FIRE ALARM CONTROL PANEL		OPERATING

												Core Bid		DFRC-B4825-POST1		2204038		MONITOR, FIRE ALARM CONTROL PANEL		OPERATING

												Core Bid		DAOF-B703		91901		MOTOR CONTROL CENTER		OPERATING		PTI-Infrared Thermography		Motor Control Center

												Core Bid		DAOF-B703		91902		MOTOR CONTROL CENTER		OPERATING		PTI-Infrared Thermography		Motor Control Center

												Core Bid		DAOF-B703		91903		MOTOR CONTROL CENTER		OPERATING		PTI-Infrared Thermography		Motor Control Center

												Core Bid		DAOF-B703		91904		MOTOR CONTROL CENTER		OPERATING		PTI-Infrared Thermography		Motor Control Center

												Core Bid		DAOF-B703		91905		MOTOR CONTROL CENTER		OPERATING		PTI-Infrared Thermography		Motor Control Center

												Core Bid		DAOF-B703		91906		MOTOR CONTROL CENTER		OPERATING		PTI-Infrared Thermography		Motor Control Center

												Core Bid		DAOF-B703		91907		MOTOR CONTROL CENTER		OPERATING		PTI-Infrared Thermography		Motor Control Center

												Core Bid		DAOF-B703		91908		MOTOR CONTROL CENTER		OPERATING		PTI-Infrared Thermography		Motor Control Center

												Core Bid		DAOF-B703		91909		MOTOR CONTROL CENTER		OPERATING		PTI-Infrared Thermography		Motor Control Center

												Core Bid		DAOF-B703		91910		MOTOR CONTROL CENTER		OPERATING		PTI-Infrared Thermography		Motor Control Center

												Core Bid		DAOF-B703		92116		MOTOR CONTROL CENTER		OPERATING		PTI-Infrared Thermography		Motor Control Center

												Core Bid		DFRC-B4800		1906005		MOTOR CONTROL CENTER		OPERATING		PTI-Infrared Thermography		Motor Control Center

												Core Bid		DFRC-B4800		3112001		MOTOR CONTROL CENTER		OPERATING		PTI-Infrared Thermography		Motor Control Center

												Core Bid		DFRC-B4800		3112002		MOTOR CONTROL CENTER		OPERATING		PTI-Infrared Thermography		Motor Control Center

												Core Bid		DFRC-B4800		3112003		MOTOR CONTROL CENTER		OPERATING		PTI-Infrared Thermography		Motor Control Center

												Core Bid		DFRC-B4800		3112004		MOTOR CONTROL CENTER		OPERATING		PTI-Infrared Thermography		Motor Control Center

												Core Bid		DFRC-B4800		3112005		MOTOR CONTROL CENTER		OPERATING		PTI-Infrared Thermography		Motor Control Center

												Core Bid		DFRC-B4820		1906000		MOTOR CONTROL CENTER		OPERATING		PTI-Infrared Thermography		Motor Control Center

												Core Bid		DFRC-B4820		1906015		MOTOR CONTROL CENTER		OPERATING		PTI-Infrared Thermography		Motor Control Center

												Core Bid		DFRC-B4820		1906016		MOTOR CONTROL CENTER		OPERATING		PTI-Infrared Thermography		Motor Control Center

												Core Bid		DFRC-B4838		3112007		MOTOR CONTROL CENTER		OPERATING		PTI-Infrared Thermography		Motor Control Center

												Core Bid		DFRC-B4838		3112008		MOTOR CONTROL CENTER		OPERATING		PTI-Infrared Thermography		Motor Control Center

												Core Bid		DFRC-B4840		1712011		MOTOR CONTROL CENTER		OPERATING		PTI-Infrared Thermography		Motor Control Center

												Core Bid		DFRC-B4840		3112009		MOTOR CONTROL CENTER		OPERATING		PTI-Infrared Thermography		Motor Control Center

												Core Bid		DFRC-B4840		3112010		MOTOR CONTROL CENTER		OPERATING		PTI-Infrared Thermography		Motor Control Center

												Core Bid		DFRC-B4840		3112011		MOTOR CONTROL CENTER		OPERATING		PTI-Infrared Thermography		Motor Control Center

												Core Bid		DFRC-B4854		1712006		MOTOR CONTROL CENTER		OPERATING		PTI-Infrared Thermography		Motor Control Center

												Core Bid		DFRC-B4825		4120001		OVEN, ELECTRIC PIZZA		OPERATING

												Core Bid		DFRC-B4825		4120002		OVEN, ELECTRIC PIZZA		OPERATING

												Core Bid		DAOF-B703		92073		PANEL, 400HZ		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		92077		PANEL, 400HZ		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4838		2204050		PANEL, ANNUNCIATOR		OPERATING

												Core Bid		DFRC-B4840		2221008		PANEL, ANNUNCIATOR		OPERATING

												Core Bid		DFRC-NB103		2181002		PANEL, CATHODIC PROTECTION		OPERATING		Cathodic Protection System

												Core Bid		DFRC-NB108		2181003		PANEL, CATHODIC PROTECTION		OPERATING		Cathodic Protection System

												Core Bid		DFRC-NB114		2181001		PANEL, CATHODIC PROTECTION		OPERATING		Cathodic Protection System

												Core Bid		DFRC-B4820		4707598		PANEL, CONTROL		OPERATING

												Core Bid		DFRC-B4820		4707599		PANEL, CONTROL		OPERATING

												Core Bid		DFRC-B4820		4707600		PANEL, CONTROL		OPERATING

												Non-Core Bid		DFRC-B4833		1122133		PANEL, CONTROL		OPERATING

												Non-Core Bid		DFRC-B4833		1122134		PANEL, CONTROL		OPERATING

												Core Bid		DFRC-B4840		1122014		PANEL, CONTROL		OPERATING

												Core Bid		DFRC-B4840		4707590		PANEL, CONTROL		OPERATING

												Core Bid		DFRC-B4800		1122015		PANEL, CONTROL EMCS		OPERATING

												Core Bid		DFRC-B4800		1122016		PANEL, CONTROL EMCS		OPERATING

												Core Bid		DFRC-B4800		1122017		PANEL, CONTROL EMCS		OPERATING

												Core Bid		DFRC-B4800		1122018		PANEL, CONTROL EMCS		OPERATING

												Core Bid		DFRC-B4800		1122019		PANEL, CONTROL EMCS		OPERATING

												Core Bid		DFRC-B4800		1122020		PANEL, CONTROL EMCS		OPERATING

												Core Bid		DFRC-B4800		1122021		PANEL, CONTROL EMCS		OPERATING

												Core Bid		DFRC-B4800		1122022		PANEL, CONTROL EMCS		OPERATING

												Core Bid		DFRC-B4800		1122023		PANEL, CONTROL EMCS		OPERATING

												Core Bid		DFRC-B4800		1122024		PANEL, CONTROL EMCS		OPERATING

												Core Bid		DFRC-B4800		1122025		PANEL, CONTROL EMCS		OPERATING

												Core Bid		DFRC-B4800		1122026		PANEL, CONTROL EMCS		OPERATING

												Core Bid		DFRC-B4800		1122027		PANEL, CONTROL EMCS		OPERATING

												Core Bid		DFRC-B4800		1122028		PANEL, CONTROL EMCS		OPERATING

												Core Bid		DFRC-B4800		1122029		PANEL, CONTROL EMCS		OPERATING

												Core Bid		DFRC-B4800		1122030		PANEL, CONTROL EMCS		OPERATING

												Core Bid		DFRC-B4800		1122031		PANEL, CONTROL EMCS		OPERATING

												Core Bid		DFRC-B4800		1122032		PANEL, CONTROL EMCS		OPERATING

												Core Bid		DFRC-B4800		1122033		PANEL, CONTROL EMCS		OPERATING

												Core Bid		DFRC-B4800		1122034		PANEL, CONTROL EMCS		OPERATING

												Core Bid		DFRC-B4800		1122035		PANEL, CONTROL EMCS		OPERATING

												Core Bid		DFRC-B4800		1122036		PANEL, CONTROL EMCS		OPERATING

												Core Bid		DFRC-B4800		1122037		PANEL, CONTROL EMCS		OPERATING

												Core Bid		DFRC-B4800		1122038		PANEL, CONTROL EMCS		OPERATING

												Core Bid		DFRC-B4801		1122102		PANEL, CONTROL EMCS		OPERATING

												Core Bid		DFRC-B4802		1122001		PANEL, CONTROL EMCS		OPERATING

												Core Bid		DFRC-B4838		1122010		PANEL, CONTROL EMCS		OPERATING

												Core Bid		DFRC-B4838		1122011		PANEL, CONTROL EMCS		OPERATING

												Core Bid		DFRC-B4838		1122012		PANEL, CONTROL EMCS		OPERATING

												Core Bid		DFRC-B4838		1122013		PANEL, CONTROL EMCS		OPERATING

												Core Bid		DFRC-B4838		1122056		PANEL, CONTROL EMCS		OPERATING

												Core Bid		DFRC-B4838		1122136		PANEL, CONTROL EMCS		OPERATING

												Core Bid		DFRC-B4838B		1122135		PANEL, CONTROL EMCS		OPERATING

												Core Bid		DFRC-B4801		4707584		PANEL, CONTROL FOAM PUMP		OPERATING

												Core Bid		DFRC-B4801		4707586		PANEL, CONTROL FOAM PUMP		OPERATING

												Core Bid		DFRC-B4840		2043019		PANEL, CONTROL FOAM PUMP		OPERATING

												Core Bid		DFRC-B4840		2043020		PANEL, CONTROL FOAM PUMP		OPERATING

												Core Bid		DFRC-B4802		2043013		PANEL, CONTROL FOAM PUMP SYSTEM		OPERATING

												Core Bid		DFRC-B4802		2043014		PANEL, CONTROL FOAM PUMP SYSTEM		OPERATING

												Core Bid		DFRC-B4820		4801025		PANEL, CONTROL GAS DETECTION		OPERATING		Combustible Gas Detection Sys

												Core Bid		DFRC-B4872		1122138		PANEL, CONTROL GENERATOR		OPERATING

												Non-Core Bid		DFRC-B4850		1122139		PANEL, CONTROL HVAC		OPERATING		Panel, Pneumatic

												Non-Core Bid		DFRC-B4850		1122138		PANEL, CONTROL HVAC		OPERATING		Panel, Pneumatic

												Core Bid		DFRC-B4802		1122057		PANEL, CONTROL JOCKEY PUMP		OPERATING

												Core Bid		DAOF-B703		92139		PANEL, DELUGE CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DAOF-B703		92140		PANEL, DELUGE CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DAOF-B703		92141		PANEL, DELUGE CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DAOF-B703		92142		PANEL, DELUGE CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DAOF-B703		92143		PANEL, DELUGE CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DAOF-B703		92144		PANEL, DELUGE CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DAOF-B703		92145		PANEL, DELUGE CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DAOF-B703		92146		PANEL, DELUGE CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4801		3601152		PANEL, DELUGE CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4801		3601153		PANEL, DELUGE CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4801		3601158		PANEL, DELUGE CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4802		2204014		PANEL, DELUGE CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4802		2204015		PANEL, DELUGE CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4802		2204016		PANEL, DELUGE CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4802		2204017		PANEL, DELUGE CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4802		2204018		PANEL, DELUGE CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4802		2204019		PANEL, DELUGE CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DAOF-B703		91701		PANEL, DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91702		PANEL, DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91703		PANEL, DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91704		PANEL, DISTRIBUTION		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91517		PANEL, EMERGENCY LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91535		PANEL, EMERGENCY LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91509		PANEL, EMERGENCY POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91516		PANEL, EMERGENCY POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91529		PANEL, EMERGENCY POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91534		PANEL, EMERGENCY POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91549		PANEL, EMERGENCY POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91562		PANEL, EMERGENCY POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91574		PANEL, EMERGENCY POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91586		PANEL, EMERGENCY POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		92082		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DAOF-B703		92147		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DAOF-B703		92148		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DAOF-B703		92149		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DAOF-B703		92150		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DAOF-B703		92151		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DAOF-B703		92152		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DAOF-B703		92153		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DAOF-B703		92154		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DAOF-B703		92155		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DAOF-B703		92156		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DAOF-B703		92157		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DAOF-B703		92158		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DAOF-B703		92159		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DAOF-B703		92160		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DAOF-B703		92161		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DAOF-B703		92162		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DAOF-B703		92163		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DAOF-B703		92164		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DAOF-B703		92165		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DAOF-B703		92166		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DAOF-B703		92167		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DAOF-B703		92168		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DAOF-B703		92169		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DAOF-B716		92170		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4720		4707400		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4800		2204007		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4800		2204008		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4800		2204009		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4800		2204010		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4800		2204012		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4801		4707402		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4806		4707441		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4809		4707405		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Non-Core Bid		DFRC-B4810		4702030		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4820		4707407		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4820		4707536		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4822-PSSF		4707408		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4823		4707537		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4823		4707583		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4824		4707410		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4825		2204020		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4825		2204022		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Non-Core Bid		DFRC-B4826		4707412		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Non-Core Bid		DFRC-B4826		4707529		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Non-Core Bid		DFRC-B4826		4707530		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Non-Core Bid		DFRC-B4830A		4707552		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Non-Core Bid		DFRC-B4830E		4707553		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4832		2204013		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4832		4707413		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Non-Core Bid		DFRC-B4833		4707523		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Non-Core Bid		DFRC-B4837		4707524		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4838		2204023		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4838		2204024		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4838		2204025		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4838		2204026		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4838		2204027		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4838B		1122137		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4839		4707416		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4840		2204003		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4840		2204021		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4840		2204028		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4840		2204029		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4840		2204031		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4840		2204032		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4840		2204036		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4840		2204037		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4840		2204039		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4840		2204040		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4840		4707533		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4840		4707534		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4840		4707535		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Non-Core Bid		DFRC-B4841		4707418		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Non-Core Bid		DFRC-B4842		4707419		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Non-Core Bid		DFRC-B4844		4707527		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Non-Core Bid		DFRC-B4845		4707420		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4846		4707528		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4847		4707554		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4848		4707519		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Non-Core Bid		DFRC-B4850		4707421		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4851		4707422		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4852		4707522		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4853		4702047		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4853		4707423		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4857		4707543		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Non-Core Bid		DFRC-B4859		4707525		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4870		4707425		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4872		31260033		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4876		4707426		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Non-Core Bid		DFRC-B4877		31260041		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4982		4707501		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4982		31260045		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4982		31260142		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-T-20		3601151		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Non-Core Bid		DFRC-T-47		31260163		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4800		2204001		PANEL, INERGEN CONTROL		OPERATING		Fire Alarm Control Panel		Clean Agent Fire Systems

												Core Bid		DFRC-B4800		2204002		PANEL, INERGEN CONTROL		OPERATING		Fire Alarm Control Panel		Clean Agent Fire Systems

												Core Bid		DFRC-B4800		2204004		PANEL, INERGEN CONTROL		OPERATING		Fire Alarm Control Panel		Clean Agent Fire Systems

												Core Bid		DFRC-B4800		2204005		PANEL, INERGEN CONTROL		OPERATING		Fire Alarm Control Panel		Clean Agent Fire Systems

												Core Bid		DFRC-B4800		2204006		PANEL, INERGEN CONTROL		OPERATING		Fire Alarm Control Panel		Clean Agent Fire Systems

												Core Bid		DFRC-B4800		4707555		PANEL, INERGEN CONTROL		OPERATING		Fire Alarm Control Panel		Clean Agent Fire Systems

												Core Bid		DAOF-B703		91504		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91507		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91510		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91518		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91522		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91524		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91526		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91530		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91533		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91542		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91545		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91547		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91551		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91552		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91559		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91560		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91564		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91566		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91569		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91571		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91576		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91578		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91583		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91584		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91588		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91589		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		92076		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4720		1901212		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4720		1901213		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4720		1901214		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4720		1901215		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4720		1901247		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4720		1901453		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		1901061		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		1901064		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		1901067		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		1901070		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123002		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123003		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123004		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123008		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123010		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123011		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123013		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123014		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123015		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123016		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123017		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123018		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123019		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123020		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123021		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123022		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123023		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123024		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123025		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123026		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123027		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123028		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123029		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123030		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123031		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123033		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123034		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123035		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123036		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123037		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123038		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123039		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123040		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123041		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123042		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123043		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123044		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123045		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123046		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123047		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123048		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123049		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123050		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123051		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123052		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123053		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123054		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123055		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123056		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123057		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123058		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123059		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123060		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123061		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123063		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123065		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123066		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123068		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123070		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123071		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123072		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123073		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123074		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123075		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123076		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123077		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123078		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123079		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123081		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123082		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123083		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123084		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123085		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123086		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3123087		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4801		1901010		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4801		1901016		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4801		1901019		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4801		1901028		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4801		1901031		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4801		1901188		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4801		1901190		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4801		1901191		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4801		1901277		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4801		1901445		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4801		1902039		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4801		3123109		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3123088		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3123089		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3123090		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3123091		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3123092		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3123093		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4803		1901458		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4805		1901095		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4805		1901454		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4806		1901217		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4806		1901218		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4806		1901219		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4806		1901221		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4806		1901222		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4807		1901518		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4807		1901125		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4808		1901034		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4808		1901185		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4809		1122002		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4809		1122003		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4809		1122004		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4809		1122005		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4809		1122006		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4809		1122008		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4809		1122009		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4810		1901002		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4810		1901003		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4810		1901004		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4810		1901005		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4810		1901071		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4810		1901073		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4810		1901311		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4810		1901492		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4820		1901000		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4820		1901026		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4820		1901127		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4820		1901128		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4820		1901129		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4820		1901130		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4820		1901131		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4820		1901133		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4820		1901135		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4820		1901136		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4820		1901137		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4820		1901312		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4820		1901313		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4820		1901314		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4820		1901316		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4820		1901459		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4822-MEDICAL		1901289		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4822-MEDICAL		9159027		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4822-PSSF		1901020		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4822-PSSF		1901290		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4822-PSSF		1901291		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4822-PSSF		1901292		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4823		1901033		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4823		1901035		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4823		1901036		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4823		1901037		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4823		1901038		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4823		1901040		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4823		1901041		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4823		1901042		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4823		1901043		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4823		1901044		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4823		1901049		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4823		1901050		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4824		1901017		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4824		1901018		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4824		1901089		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4824		1901364		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4824		1901496		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4825		1901493		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4825		3123096		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4825		3123097		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4825		3123098		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4825		3123099		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4825		3123100		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4825		3123101		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4825		3123102		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4825		3123103		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4825		3123104		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4825		3123105		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4825		31260081		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4825		31260082		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4825		31260083		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4825		31260084		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4825		31260085		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4826		1901223		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4826		1901352		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4826		1901353		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4826		1901450		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4826		1901497		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4826		1901498		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4826		1901499		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4826		1901500		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4826		1901501		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4826		1901502		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4826		31260093		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4827		1122129		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4827		1901032		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4828		1901039		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4830A		1901470		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4830A		1901471		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4830A		1901472		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4830A		1901473		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4830A		1901474		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4830B		1901475		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4830B		1901476		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4830B		1901477		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4830B		1901478		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4830B		1901479		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4830C		1122108		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4830C		1122111		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4830C		1122112		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4830C		1122118		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4830C		1122119		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4830D		1122109		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4830D		1122117		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4830D		1122120		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4830D		1122121		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4830D		1901468		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4830E		1122113		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4830E		1122114		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4830E		1122115		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4830E		1122116		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4830E		1901469		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4832		1901495		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4832		31260098		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4833		1901503		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4833		1907011		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4833		1907014		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4833		31260103		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4834		1122042		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4837		31260106		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4837		31260107		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4837		31260108		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4837		31260112		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4838		1901504		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4838		1901505		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4838		1901506		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4838		1901507		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4838		1901508		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4838		1901509		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4838		3123106		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4838		3123107		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4838		3123108		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4838		3123111		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4838		31260116		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4838		31260117		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4839		1901107		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4839		1901108		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4839		1901110		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4839		1901111		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4839		1901112		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4839		1901113		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4839		1901114		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4839		1901285		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4839		1901286		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4839		1901287		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4839		1901288		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3112112		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3112113		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3112114		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3112116		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3112117		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3112118		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3112119		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3112120		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3112121		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3112122		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3112123		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3112124		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3112125		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3112126		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3112127		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3112128		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3112129		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3112130		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3112131		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3112132		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3112133		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3112134		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3112135		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3112136		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3112137		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3112138		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3112139		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3112140		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3112141		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3112142		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3112143		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		31260126		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4841		1901342		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4841		1901343		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4841		1901344		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4841		1901345		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4841		1901363		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4842		1901322		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4842		1901333		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4842		1901334		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4842		1901335		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4842		1901336		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4846		1901338		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4846		1901339		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4846		1901340		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4846		1901341		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4847		1901008		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4847		1901009		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4847		1901011		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4848		1901278		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4848		1901279		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4850		1902290		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4851		1122124		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4852		1901489		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4852		1901490		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4853		1901466		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4857		1901006		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4863		1901517		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4870		1901021		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4870		1901022		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4870		1901023		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4870		1901024		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4875A		1901280		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4875A		1901435		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4876		1901306		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4876		1901487		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4887		1901284		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4981		1901283		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4982		1901202		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4982		1901203		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4982		1901204		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4982		1901205		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4982		1901206		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4982		1901236		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4982		1901484		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4982		1901485		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4982		1901486		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-NB087		1901377		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-NB087		1901378		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-NB089		1901321		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-NB096		1901012		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-NB096		1901376		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-T-20		1122130		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-T-47		1901510		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-T-47		1901511		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-T-47		1901512		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-T-47		1901513		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-T-47		1901514		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-T-47		1901515		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-T-47		1901516		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3123069		PANEL, LIGHTING CONTROL		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3123094		PANEL, LIGHTING CONTROL		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4838		2181004		PANEL, MAIN SWITCH BOARD		OPERATING		PTI-Infrared Thermography		Panelboard, Power Distribution

												Core Bid		DFRC-B4838		2181005		PANEL, MAIN SWITCH BOARD		OPERATING		PTI-Infrared Thermography		Panelboard, Power Distribution

												Core Bid		DFRC-B4872		2181006		PANEL, MONITOR DIESEL		OPERATING

												Core Bid		DAOF-B703		92368		PANEL, MONITOR REFRIGERANT		OPERATING		Monitor, Refrigerant

												Core Bid		DFRC-B4820		2181009		PANEL, MONITOR REFRIGERANT		OPERATING		Monitor, Refrigerant

												Core Bid		DFRC-B4838		2181007		PANEL, MONITOR REFRIGERANT		OPERATING		Monitor, Refrigerant

												Core Bid		DFRC-B4840		2181010		PANEL, MONITOR REFRIGERANT		OPERATING		Monitor, Refrigerant

												Core Bid		DFRC-B4838B		2181008		PANEL, MONITOR UPS		OPERATING

												Core Bid		DFRC-B4800		1122039		PANEL, MOTOR STARTER CONTROL		OPERATING		PTI-Infrared Thermography		Motor Starter

												Core Bid		DFRC-B4800		1122040		PANEL, MOTOR STARTER CONTROL		OPERATING		PTI-Infrared Thermography		Motor Starter

												Core Bid		DFRC-B4838A		1122140		PANEL, MOTOR STARTER CONTROL		OPERATING		PTI-Infrared Thermography		Motor Starter

												Core Bid		DFRC-B4838A		1122141		PANEL, MOTOR STARTER CONTROL		OPERATING		PTI-Infrared Thermography		Motor Starter

												Core Bid		DFRC-B4840		4707592		PANEL, MS2000		OPERATING

												Core Bid		DAOF-B703		92370		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		92371		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		92372		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		92373		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		92374		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91501		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91502		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91503		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91505		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91508		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91511		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91512		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91513		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91514		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91515		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91519		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91520		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91521		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91523		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91525		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91527		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91528		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91531		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91532		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91536		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91537		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91538		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91539		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91540		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91541		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91543		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91544		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91546		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91548		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91550		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91553		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91554		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91557		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91558		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91561		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91563		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91565		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91567		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91568		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91570		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91572		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91573		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91575		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91579		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91580		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91581		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91582		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91585		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91587		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91590		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		91591		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		92052		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		92053		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		92074		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		92078		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		92080		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		92081		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		92087		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		92091		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		92113		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		92114		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		92115		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		92117		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		92118		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		92360		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		92361		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		92363		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		92364		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		31260198		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		31260212		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		31260222		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		31260223		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		31260224		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		31260227		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		31260228		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B716		92136		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4720		1902004		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4720		1902005		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4720		1902069		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4720		1902110		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4720		1902217		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4720		1902218		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		1901062		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		1901063		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		1901065		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		1901066		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		1901068		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		1901069		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		1901072		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		1904012		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		1904017		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		1904018		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3125005		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3125007		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3125008		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3125010		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3125011		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3125012		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3127002		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3127003		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3127004		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3127008		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3127010		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3127011		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3127012		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3127013		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3127014		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4800		3127017		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4801		1901025		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4801		1901027		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4801		1901046		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4801		1902014		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4801		1902021		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4801		1902027		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4801		1902030		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4801		1902034		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4801		1902036		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4801		1902037		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4801		1902040		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4801		1902198		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4801		1902232		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4801		1902233		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4801		1902234		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4801		1902295		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4801		1904005		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4801		1904006		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4801		8997001		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4801		9159023		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		1901029		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		1901045		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3125001		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3125013		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3125014		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3125015		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3125016		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3125017		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3125018		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3125019		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3125055		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3125056		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3125057		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3125058		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3125059		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3125060		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3125061		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3125062		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3125063		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3125064		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3125065		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3125066		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3125067		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3125068		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3125069		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3125070		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3126005		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3126006		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3126007		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3126008		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3126009		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3126010		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3126011		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3126012		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3126013		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3126014		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3126015		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4802		3126016		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4803		1902297		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4806		1902112		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4806		1902113		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4806		1902114		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4806		1902251		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4806		1902293		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4806		1902294		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4807		1903056		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4808		1901055		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4808		1902096		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4809		1122007		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4810		1902001		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4810		1902002		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4810		1902003		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4820		1902061		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4820		1902070		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4820		1902071		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4820		1902072		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4820		1902073		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4820		1902074		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4820		1902075		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4820		1902076		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4820		1902097		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4820		1902242		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4820		1902243		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4820		1902244		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4820		1902245		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4821		1902066		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4822-MEDICAL		9159016		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4822-MEDICAL		9159028		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4822-MEDICAL		9159029		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4822-MEDICAL		31260066		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4822-PSSF		1902238		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4822-PSSF		1902305		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4823		1901051		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4823		1901054		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4823		1902016		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4823		1902017		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4823		1902018		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4823		1902023		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4823		1902024		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4823		1902025		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4823		1902026		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4823		1902289		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4823		1902292		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4823		1903011		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4823		1904001		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4823		1904003		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4823		1904019		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4823		1904020		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4823		1904021		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4823		1904022		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4823		1904023		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4823		1904024		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4823		1906017		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4824		1902010		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4824		1902011		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4825		1122131		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4825		3125020		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4825		3125021		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4825		3125022		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4825		3125023		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4825		31260086		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4826		1902115		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4826		1902116		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4826		1902125		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4826		1902254		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4826		1903012		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4826		1903013		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4826		1903014		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4826		1903015		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4826		1903016		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4826		1903017		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4826		1903018		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4826		1903019		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4826		1903047		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4826		1903048		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4826		1904013		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4826		1904014		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4827		1122128		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4827		1902000		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4830A		1122106		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4830B		1901481		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4830C		1122110		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4830D		1901482		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4830E		1901480		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4832		1902287		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4832		1904032		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4833		1903020		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4833		1903021		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4833		1903022		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4833		1907002		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4833		1907003		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4833		1907004		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4833		1907005		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4833		1907006		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4833		1907007		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4833		1907008		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4833		1907009		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4833		1907010		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4833		1907012		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4833		1907013		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4833		1907015		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4833		1907016		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4833		1907017		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4833		1907018		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4833		1907019		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4833		1907052		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4833		31260104		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4837		1903049		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4837		1903050		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4837		1903051		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4837		31260113		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4838		1120014		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4838		1120015		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4838		1903024		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4838		1903025		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4838		1903026		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4838		1903027		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4838		1903028		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4838		1903029		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4838		1903030		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4838		1903031		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4838		1903032		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4838		1903033		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4838		3125024		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4838		3125025		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4838		3125026		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4838		3125027		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4838		3125028		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4838		3125029		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4838		3125030		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4838		3125031		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4838		3125032		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4838		3125033		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4838		3125054		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4838B		1903023		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		1903034		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		1903035		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		1903036		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		1903037		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		1904026		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3112115		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3125035		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3125036		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3125037		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3125038		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3125039		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3125041		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3125042		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3125043		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3125044		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3125045		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3125046		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3125047		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3125048		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3125049		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3125050		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3125051		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3125052		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3125053		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3127001		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3127007		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3127009		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3127018		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3127019		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3127020		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3127021		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3127022		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		3127023		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4840		4707593		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4842		1902253		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4842		9159026		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4844		1903038		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4845		1903039		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4846		1902301		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4847		1902006		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4847		1904025		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4848		1902077		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4848		1902235		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4848		3125075		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4850		1901076		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4850		1901421		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4850		1904028		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4851		1122125		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4851		1901423		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4851		1902019		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4851		1902020		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4853		1902255		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4854		1903040		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4857		1901001		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4857		1901007		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4859		1903041		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4859		1903042		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4863		1903052		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4864		1903053		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4870		1902013		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4872		1907020		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4872		1907021		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4872		1907022		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4872		1907023		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4872		1907024		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4874		1902313		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4875A		1902063		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4875A		1902279		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4875A		1902312		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4876		1902240		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4876		1904027		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4877		1903044		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4877		31260040		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4982		1902106		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4982		1902107		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4982		1902302		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4982		1902303		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4982		1902304		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-NB081		3125002		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-NB081		3125009		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-NB086		1902054		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-NB089		1903012		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-NB089		1903045		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-NB092		1903046		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-NB116		1902079		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-T-47		1122127		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		NASA-DRYDEN		31260018		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4838		2204056		PANEL, PREACTION RELEASE		OPERATING		Fire Alarm Control Panel

												Core Bid		DFRC-B4840		4707591		PANEL, RMU		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4801		1902015		PANEL, UTILITY		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4801		1902032		PANEL, UTILITY		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4801		1902035		PANEL, UTILITY		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4801		1902038		PANEL, UTILITY		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DAOF-B703		92120		PANEL, VCC INSIDE		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Core Bid		DFRC-B4823		1901052		PANELBOARD		OPERATING		PTI-Infrared Thermography		Panelboard, Power Distribution

												Core Bid		DFRC-B4823		1901053		PANELBOARD		OPERATING		PTI-Infrared Thermography		Panelboard, Power Distribution

												Core Bid		DFRC-B4840		1122123		PANELBOARD		OPERATING		PTI-Infrared Thermography		Panelboard, Power Distribution

												Core Bid		DFRC-B4825		4130001		PARTITION WALL		OPERATING

												Core Bid		DFRC-B4825		4164005		PATIO, CAFETERIA		OPERATING

												Core Bid		DFRC-B4800		3056001		POWER DISTRIBUTION UNIT		OPERATING		PTI-Infrared Thermography		PDU

												Core Bid		DFRC-B4800		3056002		POWER DISTRIBUTION UNIT		OPERATING		PTI-Infrared Thermography		PDU

												Core Bid		DFRC-B4800		3056003		POWER DISTRIBUTION UNIT		OPERATING		PTI-Infrared Thermography		PDU

												Core Bid		DFRC-B4800		3056004		POWER DISTRIBUTION UNIT		OPERATING		PTI-Infrared Thermography		PDU

												Core Bid		DFRC-B4838		3056005		POWER DISTRIBUTION UNIT		OPERATING		PTI-Infrared Thermography		PDU

												Core Bid		DFRC-B4838		3056006		POWER DISTRIBUTION UNIT		OPERATING		PTI-Infrared Thermography		PDU

												Core Bid		DFRC-B4838		3056008		POWER DISTRIBUTION UNIT		OPERATING		PTI-Infrared Thermography		PDU

												Core Bid		DFRC-B4838		3056009		POWER DISTRIBUTION UNIT		OPERATING		PTI-Infrared Thermography		PDU

												Core Bid		DFRC-B4838		3056018		POWER DISTRIBUTION UNIT		OPERATING		PTI-Infrared Thermography		PDU

												Core Bid		DFRC-B4838		3056019		POWER DISTRIBUTION UNIT		OPERATING		PTI-Infrared Thermography		PDU

												Core Bid		DFRC-B4838		3056020		POWER DISTRIBUTION UNIT		OPERATING		PTI-Infrared Thermography		PDU

												Core Bid		DFRC-B4838		3056021		POWER DISTRIBUTION UNIT		OPERATING		PTI-Infrared Thermography		PDU

												Core Bid		DFRC-B4840		3056010		POWER DISTRIBUTION UNIT		OPERATING		PTI-Infrared Thermography		PDU

												Core Bid		DFRC-B4840		3056011		POWER DISTRIBUTION UNIT		OPERATING		PTI-Infrared Thermography		PDU

												Core Bid		DFRC-B4840		3056012		POWER DISTRIBUTION UNIT		OPERATING		PTI-Infrared Thermography		PDU

												Core Bid		DFRC-B4840		3056013		POWER DISTRIBUTION UNIT		OPERATING		PTI-Infrared Thermography		PDU

												Core Bid		DFRC-B4840		3056014		POWER DISTRIBUTION UNIT		OPERATING		PTI-Infrared Thermography		PDU

												Core Bid		DFRC-B4840		3056015		POWER DISTRIBUTION UNIT		OPERATING		PTI-Infrared Thermography		PDU

												Core Bid		DFRC-B4840		3056016		POWER DISTRIBUTION UNIT		OPERATING		PTI-Infrared Thermography		PDU

												Core Bid		DFRC-B4840		3056017		POWER DISTRIBUTION UNIT		OPERATING		PTI-Infrared Thermography		PDU

												Core Bid		DFRC-B4840		3056022		POWER DISTRIBUTION UNIT		OPERATING		PTI-Infrared Thermography		PDU

												Core Bid		DFRC-B4840		31260138		POWER DISTRIBUTION UNIT		OPERATING		PTI-Infrared Thermography		PDU

												Core Bid		DFRC-B4840		3213003		POWER SUPPLY, 28V		OPERATING		RTF

												Core Bid		DFRC-B4840		3213004		POWER SUPPLY, 28V		OPERATING		RTF

												Core Bid		DFRC-B4840		3213005		POWER SUPPLY, 28V		OPERATING		RTF

												Core Bid		DFRC-B4840		3213006		POWER SUPPLY, 28V		OPERATING		RTF

												Core Bid		DAOF-B703		92375		POWER SUPPLY, UPS		OPERATING		PTI-Infrared Thermography		UPS

												Core Bid		DFRC-B4720		2301008		POWER SUPPLY, UPS		OPERATING		PTI-Infrared Thermography		UPS

												Core Bid		DFRC-B4820		2301000		POWER SUPPLY, UPS		OPERATING		PTI-Infrared Thermography		UPS

												Core Bid		DFRC-B4825		2301001		POWER SUPPLY, UPS		OPERATING		PTI-Infrared Thermography		UPS

												Core Bid		DFRC-B4838		3132002		POWER SUPPLY, UPS		OPERATING		PTI-Infrared Thermography		UPS

												Core Bid		DFRC-B4838		3132005		POWER SUPPLY, UPS		OPERATING		PTI-Infrared Thermography		UPS

												Core Bid		DFRC-B4838B		2301010		POWER SUPPLY, UPS		OPERATING		PTI-Infrared Thermography		UPS

												Core Bid		DFRC-B4838B		2301011		POWER SUPPLY, UPS		OPERATING		PTI-Infrared Thermography		UPS

												Core Bid		DFRC-B4840		31260136		POWER SUPPLY, UPS		OPERATING		PTI-Infrared Thermography		UPS

												Core Bid		DFRC-B4840		31260137		POWER SUPPLY, UPS		OPERATING		PTI-Infrared Thermography		UPS

												Core Bid		DFRC-B4848		2301005		POWER SUPPLY, UPS		OPERATING		PTI-Infrared Thermography		UPS

												Core Bid		DFRC-B4851		2301012		POWER SUPPLY, UPS		OPERATING		PTI-Infrared Thermography		UPS

												Core Bid		DFRC-B4872		3132004		POWER SUPPLY, UPS		OPERATING		PTI-Infrared Thermography		UPS

												Core Bid		DFRC-B4875A		2301004		POWER SUPPLY, UPS		OPERATING		PTI-Infrared Thermography		UPS

												Core Bid		DFRC-B4982		2301003		POWER SUPPLY, UPS		OPERATING		PTI-Infrared Thermography		UPS

												Core Bid		DFRC-B4838		3303300		PREACTION, SPRINKLER SYSTEM		OPERATING		Fire Suppression, Preaction

												Core Bid		DFRC-B4825-POST1		2204033		PRINTER, FIRE ALARM CONTROL PANEL		OPERATING

												Core Bid		DFRC-B4825-POST1		2204035		PRINTER, FIRE ALARM CONTROL PANEL		OPERATING

												Core Bid		DAOF-B703		90201		PUMP		OPERATING		Pump, Circulating

												Core Bid		DAOF-B703		90202		PUMP		OPERATING		Pump, Circulating

												Core Bid		DAOF-B703		92067		PUMP, AFFF FOAM		OPERATING		Pump, Foam

												Core Bid		DAOF-B703		92068		PUMP, AFFF FOAM		OPERATING		Pump, Foam

												Core Bid		DFRC-B4800		1137009		PUMP, CHILL WATER		OPERATING		PTI-Vibration Analysis		Pump, Chilled Water

												Core Bid		DFRC-B4800		1137010		PUMP, CHILL WATER		OPERATING		PTI-Vibration Analysis		Pump, Chilled Water

												Core Bid		DFRC-B4800		1137012		PUMP, CHILL WATER		OPERATING		PTI-Vibration Analysis		Pump, Chilled Water

												Core Bid		DFRC-B4800		1137013		PUMP, CHILL WATER		OPERATING		PTI-Vibration Analysis		Pump, Chilled Water

												Core Bid		DFRC-B4820		103812		PUMP, CHILL WATER		OPERATING		PTI-Vibration Analysis		Pump, Chilled Water

												Core Bid		DFRC-B4820		103813		PUMP, CHILL WATER		OPERATING		PTI-Vibration Analysis		Pump, Chilled Water

												Core Bid		DFRC-B4823		1137025		PUMP, CHILL WATER		OPERATING		PTI-Vibration Analysis		Pump, Chilled Water

												Core Bid		DAOF-B703		90705		PUMP, CHILLED WATER		OPERATING		PTI-Vibration Analysis		Pump, Chilled Water

												Core Bid		DAOF-B703		90706		PUMP, CHILLED WATER		OPERATING		PTI-Vibration Analysis		Pump, Chilled Water

												Core Bid		DAOF-B703		92349		PUMP, CHILLED WATER		OPERATING		PTI-Vibration Analysis		Pump, Chilled Water

												Core Bid		DAOF-B703		92350		PUMP, CHILLED WATER		OPERATING		PTI-Vibration Analysis		Pump, Chilled Water

												Core Bid		DFRC-B4823		1137026		PUMP, CHILLED WATER		OPERATING		PTI-Vibration Analysis		Pump, Chilled Water

												Core Bid		DFRC-B4838		1137016		PUMP, CHILLED WATER		OPERATING		PTI-Vibration Analysis		Pump, Chilled Water

												Core Bid		DFRC-B4838		1137018		PUMP, CHILLED WATER		OPERATING		PTI-Vibration Analysis		Pump, Chilled Water

												Core Bid		DFRC-B4838		1137027		PUMP, CHILLED WATER		OPERATING		PTI-Vibration Analysis		Pump, Chilled Water

												Core Bid		DFRC-B4838		1137028		PUMP, CHILLED WATER		OPERATING		PTI-Vibration Analysis		Pump, Chilled Water

												Core Bid		DFRC-B4840		1137022		PUMP, CHILLED WATER		OPERATING		PTI-Vibration Analysis		Pump, Chilled Water

												Core Bid		DFRC-B4840		1137023		PUMP, CHILLED WATER		OPERATING		PTI-Vibration Analysis		Pump, Chilled Water

												Core Bid		DFRC-B4840		1137024		PUMP, CHILLED WATER		OPERATING		PTI-Vibration Analysis		Pump, Chilled Water

												Core Bid		DFRC-B4982		103026		PUMP, CHILLED WATER		OPERATING		PTI-Vibration Analysis		Pump, Chilled Water

												Core Bid		DFRC-B4982		103771		PUMP, CHILLED WATER		OPERATING		PTI-Vibration Analysis		Pump, Chilled Water

												Core Bid		DFRC-B4720		104001		PUMP, CIRCULATION		OPERATING		PTI-Vibration Analysis		Pump, Circulating

												Core Bid		DFRC-B4720		104891		PUMP, CIRCULATION		OPERATING		PTI-Vibration Analysis		Pump, Circulating

												Core Bid		DFRC-B4820		104000		PUMP, CIRCULATION		OPERATING		PTI-Vibration Analysis		Pump, Circulating

												Core Bid		DFRC-B4820		104004		PUMP, CIRCULATION		OPERATING		PTI-Vibration Analysis		Pump, Circulating

												Core Bid		DFRC-B4820		104561		PUMP, CIRCULATION		OPERATING		PTI-Vibration Analysis		Pump, Circulating

												Core Bid		DFRC-B4822-PSSF		104007		PUMP, CIRCULATION		OPERATING		PTI-Vibration Analysis		Pump, Circulating

												Core Bid		DFRC-B4825		1138002		PUMP, CIRCULATION		OPERATING		PTI-Vibration Analysis		Pump, Circulating

												Non-Core Bid		DFRC-B4850		104015		PUMP, CIRCULATION		OPERATING		PTI-Vibration Analysis		Pump, Circulating

												Core Bid		DFRC-B4851		104005		PUMP, CIRCULATION		OPERATING		PTI-Vibration Analysis		Pump, Circulating

												Core Bid		DFRC-B4820		106005		PUMP, CONDENSER		OPERATING		PTI-Vibration Analysis		Pump-Motor Assembly

												Core Bid		DFRC-B4820		106006		PUMP, CONDENSER		OPERATING		PTI-Vibration Analysis		Pump-Motor Assembly

												Core Bid		DFRC-B4840		1140007		PUMP, CONDENSER		OPERATING		PTI-Vibration Analysis		Pump-Motor Assembly

												Core Bid		DFRC-B4840		140007		PUMP, CONDENSER		OPERATING		PTI-Vibration Analysis		Pump-Motor Assembly

												Core Bid		DFRC-B4840		1140010		PUMP, CONDENSER		OPERATING		PTI-Vibration Analysis		Pump-Motor Assembly

												Core Bid		DFRC-B4840		1140012		PUMP, CONDENSER		OPERATING		PTI-Vibration Analysis		Pump-Motor Assembly

												Core Bid		DAOF-B703		31260182		PUMP, CONDENSER WATER		OPERATING		PTI-Vibration Analysis		Pump-Motor Assembly

												Core Bid		DAOF-B703		31260192		PUMP, CONDENSER WATER		OPERATING		PTI-Vibration Analysis		Pump-Motor Assembly

												Core Bid		DFRC-B4800		1140002		PUMP, CONDENSER WATER		OPERATING		PTI-Vibration Analysis		Pump-Motor Assembly

												Core Bid		DFRC-B4800		1140003		PUMP, CONDENSER WATER		OPERATING		PTI-Vibration Analysis		Pump-Motor Assembly

												Core Bid		DFRC-B4800		1140004		PUMP, CONDENSER WATER		OPERATING		PTI-Vibration Analysis		Pump-Motor Assembly

												Core Bid		DFRC-B4800		1140005		PUMP, CONDENSER WATER		OPERATING		PTI-Vibration Analysis		Pump-Motor Assembly

												Core Bid		DFRC-B4800		1140006		PUMP, CONDENSER WATER		OPERATING		PTI-Vibration Analysis		Pump-Motor Assembly

												Core Bid		DFRC-B4823		1140013		PUMP, CONDENSER WATER		OPERATING		PTI-Vibration Analysis		Pump-Motor Assembly

												Core Bid		DFRC-B4823		1140014		PUMP, CONDENSER WATER		OPERATING		PTI-Vibration Analysis		Pump-Motor Assembly

												Core Bid		DFRC-B4838		1140015		PUMP, CONDENSER WATER		OPERATING		PTI-Vibration Analysis		Pump-Motor Assembly

												Core Bid		DFRC-B4838		1140016		PUMP, CONDENSER WATER		OPERATING		PTI-Vibration Analysis		Pump-Motor Assembly

												Core Bid		DFRC-B4840		1134005		PUMP, COOLING TOWER		OPERATING		PTI-Vibration Analysis		Pump-Motor Assembly

												Core Bid		DFRC-B4840		1134006		PUMP, COOLING TOWER		OPERATING		PTI-Vibration Analysis		Pump-Motor Assembly

												Core Bid		DAOF-B703		90203		PUMP, DOMESTIC HOT WATER RECIRCULATION		OPERATING		Pump, Circulating

												Core Bid		DAOF-B703		90204		PUMP, DOMESTIC HOT WATER RECIRCULATION		OPERATING		Pump, Circulating

												Core Bid		DFRC-B4801		4801028		PUMP, ELECTRIC FOAM		OPERATING		Pump, Foam

												Core Bid		DFRC-B4801		4801029		PUMP, ELECTRIC FOAM		OPERATING		Pump, Foam

												Core Bid		DFRC-B4802		2141002		PUMP, ELECTRIC FOAM		OPERATING		Pump, Foam

												Core Bid		DFRC-B4802		2141003		PUMP, ELECTRIC FOAM		OPERATING		Pump, Foam

												Core Bid		DFRC-B4840		2111001		PUMP, ELECTRIC FOAM		OPERATING		Pump, Foam

												Core Bid		DFRC-B4840		2111002		PUMP, ELECTRIC FOAM		OPERATING		Pump, Foam

												Core Bid		DFRC-B4840		2065001		PUMP, FIRE DIESEL ENGINE ASSY. & CONTROLLER		OPERATING		Fire Pump, Diesel		PTI-Oil Analysis, Lubricant		PTI-Vibration Analysis

												Core Bid		DFRC-B4840		2065002		PUMP, FIRE DIESEL ENGINE ASSY. & CONTROLLER		OPERATING		Fire Pump, Diesel		PTI-Oil Analysis, Lubricant		PTI-Vibration Analysis

												Core Bid		DFRC-B4840		2065003		PUMP, FIRE DIESEL ENGINE ASSY. & CONTROLLER		OPERATING		Fire Pump, Diesel		PTI-Oil Analysis, Lubricant		PTI-Vibration Analysis

												Non-Core Bid		DFRC-B4853		4801021		PUMP, FIRE DIESEL ENGINE ASSY. & CONTROLLER		OPERATING		Fire Pump, Diesel		PTI-Oil Analysis, Lubricant		PTI-Vibration Analysis

												Non-Core Bid		DFRC-B4853		4801022		PUMP, FIRE DIESEL ENGINE ASSY. & CONTROLLER		OPERATING		Fire Pump, Diesel		PTI-Oil Analysis, Lubricant		PTI-Vibration Analysis

												Non-Core Bid		DFRC-B4853		4801023		PUMP, FIRE DIESEL ENGINE ASSY. & CONTROLLER		OPERATING		Fire Pump, Diesel		PTI-Oil Analysis, Lubricant		PTI-Vibration Analysis

												Non-Core Bid		DFRC-B4853		4801024		PUMP, FIRE DIESEL ENGINE ASSY. & CONTROLLER		OPERATING		Fire Pump, Diesel		PTI-Oil Analysis, Lubricant		PTI-Vibration Analysis

												Core Bid		DFRC-B4801		4801034		PUMP, FOAM JOCKEY		OPERATING		Pump, Jockey

												Core Bid		DFRC-B4802		2141000		PUMP, FOAM JOCKEY		OPERATING		Pump, Jockey

												Core Bid		DFRC-B4840		2141006		PUMP, FOAM JOCKEY		OPERATING		Pump, Jockey

												Non-Core Bid		DFRC-B4853		2141001		PUMP, FOAM JOCKEY		OPERATING		Pump, Jockey

												Core Bid		DAOF-B703		90801		PUMP, HOT WATER		OPERATING		PTI-Vibration Analysis

												Core Bid		DAOF-B703		90802		PUMP, HOT WATER		OPERATING		PTI-Vibration Analysis

												Core Bid		DAOF-B703		31260204		PUMP, HOT WATER		OPERATING		PTI-Vibration Analysis		Pump, Hot Water

												Core Bid		DAOF-B703		31260205		PUMP, HOT WATER		OPERATING		PTI-Vibration Analysis		Pump, Hot Water

												Core Bid		DFRC-B4800		1135000		PUMP, HOT WATER		OPERATING		PTI-Vibration Analysis		Pump, Hot Water

												Core Bid		DFRC-B4800		1135001		PUMP, HOT WATER		OPERATING		PTI-Vibration Analysis		Pump, Hot Water

												Core Bid		DFRC-B4800		1135002		PUMP, HOT WATER		OPERATING		PTI-Vibration Analysis		Pump, Hot Water

												Core Bid		DFRC-B4800		1135003		PUMP, HOT WATER		OPERATING		PTI-Vibration Analysis		Pump, Hot Water

												Core Bid		DFRC-B4800		4214001		PUMP, HOT WATER		OPERATING		PTI-Vibration Analysis		Pump, Hot Water

												Core Bid		DFRC-B4801		114003		PUMP, HOT WATER		OPERATING		Pump, Hot Water

												Core Bid		DFRC-B4802		1214001		PUMP, HOT WATER		OPERATING		Pump, Hot Water

												Core Bid		DFRC-B4802		1214002		PUMP, HOT WATER		OPERATING		Pump, Hot Water

												Core Bid		DFRC-B4823		114006		PUMP, HOT WATER		OPERATING		PTI-Vibration Analysis		Pump, Hot Water

												Core Bid		DFRC-B4838		1214003		PUMP, HOT WATER		OPERATING		PTI-Vibration Analysis		Pump, Hot Water

												Core Bid		DFRC-B4838		4138001		PUMP, HOT WATER		OPERATING		PTI-Vibration Analysis		Pump, Hot Water

												Core Bid		DFRC-B4840		1135004		PUMP, HOT WATER		OPERATING		PTI-Vibration Analysis		Pump, Hot Water

												Core Bid		DFRC-B4840		1214004		PUMP, HOT WATER		OPERATING		PTI-Vibration Analysis		Pump, Hot Water

												Core Bid		DFRC-B4840		1214005		PUMP, HOT WATER		OPERATING		PTI-Vibration Analysis		Pump, Hot Water

												Core Bid		DFRC-B4800		1138001		PUMP, HOT WATER, DOMESTIC		OPERATING		Pump, Circulating

												Core Bid		DFRC-B4820		114004		PUMP, HOT WATER, RADIANT SYSTEM		OPERATING		Pump, Hot Water

												Core Bid		DFRC-B4820		114005		PUMP, HOT WATER, RADIANT SYSTEM		OPERATING		Pump, Hot Water

												Core Bid		DAOF-B703		92069		PUMP, JOCKEY AFFF FOAM		OPERATING		Pump, Jockey

												Core Bid		DAOF-B703		31260193		PUMP, PRIMARY CHILLER		OPERATING		PTI-Vibration Analysis		Pump, Chilled Water

												Core Bid		DAOF-B703		31260194		PUMP, PRIMARY CHILLER		OPERATING		PTI-Vibration Analysis		Pump, Chilled Water

												Core Bid		DAOF-B703		31260206		PUMP, SECONDARY CHILLED WATER		OPERATING		PTI-Vibration Analysis		Pump, Chilled Water

												Core Bid		DAOF-B703		31260207		PUMP, SECONDARY CHILLED WATER		OPERATING		PTI-Vibration Analysis		Pump, Chilled Water

												Non-Core Bid		DFRC-B4837		107203		PUMP, SEWER EJECTOR		OPERATING		Pump, Sewer Ejector, Duplex

												Core Bid		DFRC-NB100		107206		PUMP, SEWER EJECTOR		OPERATING		Pump, Sewer Ejector, Duplex

												Core Bid		DFRC-NB100		31260232		PUMP, SEWER EJECTOR		OPERATING		Pump, Sewer Ejector, Duplex

												Core Bid		DFRC-NB101		107204		PUMP, SEWER EJECTOR		OPERATING		Pump, Sewer Ejector, Duplex

												Core Bid		DFRC-NB101		107205		PUMP, SEWER EJECTOR		OPERATING		Pump, Sewer Ejector, Duplex

												Core Bid		DFRC-NB106		107100		PUMP, SEWER EJECTOR		OPERATING		Pump, Sewer Ejector, Duplex

												Core Bid		DFRC-NB106		107101		PUMP, SEWER EJECTOR		OPERATING		Pump, Sewer Ejector, Duplex

												Core Bid		DFRC-NB107		107201		PUMP, SEWER EJECTOR		OPERATING		Pump, Sewer Ejector, Duplex

												Core Bid		DFRC-NB107		107202		PUMP, SEWER EJECTOR		OPERATING		Pump, Sewer Ejector, Duplex

												Core Bid		DAOF-B703		92358		PUMP, SUMP		OPERATING		Pump, Duplex Sump

												Non-Core Bid		DFRC-B4853		109551		PUMP, SUMP		OPERATING		Pump, Duplex Sump

												Non-Core Bid		DFRC-B4853		109561		PUMP, SUMP		OPERATING		Pump, Duplex Sump

												Core Bid		DFRC-B4854		109550		PUMP, SUMP		OPERATING		Pump, Duplex Sump

												Core Bid		DFRC-B4854		109562		PUMP, SUMP		OPERATING		Pump, Duplex Sump

												Core Bid		DFRC-B4800		1148001		PUMP, VACUUM		OPERATING		Pump-Motor Assembly

												Core Bid		DFRC-B4800		1148002		PUMP, VACUUM		OPERATING		Pump-Motor Assembly

												Core Bid		DFRC-B4983		1138008		PUMP, WATER FEED		OPERATING		Pump-Motor Assembly

												Core Bid		DFRC-B4840		2141007		PUMP, WATER JOCKEY		OPERATING		Pump, Jockey

												Core Bid		DFRC-B4823		4703038		RECTIFIER DRY		OPERATING		PTI-Infrared Thermography

												Core Bid		DFRC-B4825		1153001		REFRIGERATOR		OPERATING		Refrigerator, Commercial

												Core Bid		DFRC-B4825		1153002		REFRIGERATOR		OPERATING		Refrigerator, Commercial

												Core Bid		DFRC-B4825		1153003		REFRIGERATOR		OPERATING		Refrigerator, Commercial

												Core Bid		DFRC-B4825		1153004		REFRIGERATOR		OPERATING		Refrigerator, Commercial

												Core Bid		DFRC-B4825		1153005		REFRIGERATOR		OPERATING		Refrigerator, Commercial

												Core Bid		DFRC-B4825		1153006		REFRIGERATOR		OPERATING		Refrigerator, Commercial

												Core Bid		DFRC-B4825		1153009		REFRIGERATOR		OPERATING		Refrigerator, Commercial

												Core Bid		DFRC-B4825		1153010		REFRIGERATOR		OPERATING		Refrigerator, Commercial

												Core Bid		DFRC-B4825		31260080		REFRIGERATOR		OPERATING		Refrigerator, Commercial

												Core Bid		DFRC-B4825		1153007		REFRIGERATOR, DISPLAY CASE		OPERATING		Refrigerator, Commercial

												Core Bid		DFRC-B4825		1154002		REFRIGERATOR, WALK-IN		OPERATING		Refrigerator, Walk-in

												Core Bid		DFRC-B4825		1154003		REFRIGERATOR, WALK-IN		OPERATING		Refrigerator, Walk-in

												Core Bid		DFRC-B4825		31260077		REFRIGERATOR, WALK-IN		OPERATING		Refrigerator, Walk-in

												Core Bid		DFRC-B4825		31260078		REFRIGERATOR, WALK-IN		OPERATING		Refrigerator, Walk-in

												Core Bid		DFRC-B4876		1001003		REFRIGERATOR, WALK-IN		OPERATING		Refrigerator, Walk-in

												Core Bid		DAOF-B703		92340		REGULATOR, WATER		OPERATING		RTF

												Core Bid		DFRC-B4820		3401039		REGULATOR, WATER, DOMESTIC		OPERATING		RTF

												Core Bid		DFRC-B4838		3401040		REGULATOR, WATER, DOMESTIC		OPERATING		RTF

												Core Bid		DFRC-B4840		3401041		REGULATOR, WATER, DOMESTIC		OPERATING		RTF

												Core Bid		DFRC-B4820		9159021		ROOF VENTILATOR, POWER		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-NB083		1636003		SECONDARY UNIT SUBSTATION W/1 DRAWOUT LVPCB		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-NB083		1636103		SECONDARY UNIT SUBSTATION W/1 DRAWOUT LVPCB		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-NB083		1636203		SECONDARY UNIT SUBSTATION W/1 DRAWOUT LVPCB		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-NB083		1636403		SECONDARY UNIT SUBSTATION W/1 DRAWOUT LVPCB		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-NB083		1636503		SECONDARY UNIT SUBSTATION W/1 DRAWOUT LVPCB		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-NB083		1636603		SECONDARY UNIT SUBSTATION W/1 DRAWOUT LVPCB		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-NB083		1636703		SECONDARY UNIT SUBSTATION W/1 DRAWOUT LVPCB		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-NB083		1636803		SECONDARY UNIT SUBSTATION W/1 DRAWOUT LVPCB		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-NB083		1636903		SECONDARY UNIT SUBSTATION W/1 DRAWOUT LVPCB		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-NB083		1636303		SECONDARY UNIT SUBSTATION W/2 DRAWOUT LVPCBs		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-NB096		1636009		SECONDARY UNIT SUBSTATION W/6 DRAWOUT LVPCBs		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-NB087		1636010		SECONDARY UNIT SUBSTATION W/7 DRAWOUT LVPCBs		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-NB097		1636014		SECONDARY UNIT SUBSTATION W/SWB+3 MCCBs		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-NB095		1636012		SECONDARY UNIT SUBSTATION W/SWB+MCCBs		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-B4822-MEDICAL		2903049		SHOWER, SAFETY		OPERATING		Shower, Safety

												Core Bid		DFRC-B4822-MEDICAL		2903050		SHOWER, SAFETY		OPERATING		Shower, Safety

												Core Bid		DFRC-B4820		1314005		SPRAY BOOTH		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4823		1314003		SPRAY BOOTH		OPERATING		Exhaust Ventilator

												Core Bid		DFRC-B4876		4092004		STAK SYSTEM HOIST		OPERATING		STAK, Storage Sys

												Core Bid		DFRC-B4876		4092005		STAK SYSTEM HOIST		OPERATING		STAK, Storage Sys

												Core Bid		DFRC-B4876		4092006		STAK SYSTEM HOIST		OPERATING		STAK, Storage Sys

												Core Bid		NASA-DRYDEN		2003001		STANDPIPE HOSE SYSTEM		OPERATING		Fire Hose & Standpipes

												Core Bid		DAOF-B703		90000		SUBSTATION		OPERATING		Substation, Grounds

												Core Bid		DAOF-B703		90004		SUBSTATION		OPERATING		Substation, Grounds

												Core Bid		DAOF-B703		90008		SUBSTATION		OPERATING		Substation, Grounds

												Core Bid		DAOF-B703		90012		SUBSTATION		OPERATING		Substation, Grounds

												Core Bid		DFRC-NB124		1636008		SUBSTATION		OPERATING		Substation, Grounds

												Core Bid		DFRC-NB081		1706001		SUBSTATION GROUNDING SYSTEM		OPERATING		Substation, Grounds

												Core Bid		DFRC-NB082		1706002		SUBSTATION GROUNDING SYSTEM		OPERATING		Substation, Grounds

												Core Bid		DFRC-NB083		1706010		SUBSTATION GROUNDING SYSTEM		OPERATING		Substation, Grounds

												Core Bid		DFRC-NB084		1706003		SUBSTATION GROUNDING SYSTEM		OPERATING		Substation, Grounds

												Non-Core Bid		DFRC-NB085		1706012		SUBSTATION GROUNDING SYSTEM		OPERATING		Substation, Grounds

												Core Bid		DFRC-NB086		1706011		SUBSTATION GROUNDING SYSTEM		OPERATING		Substation, Grounds

												Core Bid		DFRC-NB087		1706004		SUBSTATION GROUNDING SYSTEM		OPERATING		Substation, Grounds

												Core Bid		DFRC-NB088		1706005		SUBSTATION GROUNDING SYSTEM		OPERATING		Substation, Grounds

												Core Bid		DFRC-NB089		1706015		SUBSTATION GROUNDING SYSTEM		OPERATING		Substation, Grounds

												Core Bid		DFRC-NB090		1706008		SUBSTATION GROUNDING SYSTEM		OPERATING		Substation, Grounds

												Non-Core Bid		DFRC-NB091		1706017		SUBSTATION GROUNDING SYSTEM		OPERATING		Substation, Grounds

												Core Bid		DFRC-NB092		1706014		SUBSTATION GROUNDING SYSTEM		OPERATING		Substation, Grounds

												Core Bid		DFRC-NB094		1706013		SUBSTATION GROUNDING SYSTEM		OPERATING		Substation, Grounds

												Core Bid		DFRC-NB095		1706006		SUBSTATION GROUNDING SYSTEM		OPERATING		Substation, Grounds

												Core Bid		DFRC-NB096		1706007		SUBSTATION GROUNDING SYSTEM		OPERATING		Substation, Grounds

												Core Bid		DFRC-NB097		1706009		SUBSTATION GROUNDING SYSTEM		OPERATING		Substation, Grounds

												Non-Core Bid		DFRC-NB115		1706018		SUBSTATION GROUNDING SYSTEM		OPERATING		Substation, Grounds

												Core Bid		DFRC-NB116		1706016		SUBSTATION GROUNDING SYSTEM		OPERATING		Substation, Grounds

												Core Bid		DFRC-NB083		1707011		SWITCH, 15KV AIR BREAK, 4-WAY SECTIONALIZING		OPERATING		PTI-Infrared Thermography		Switch, Sectional

												Core Bid		DFRC-NB083		1707012		SWITCH, 15KV AIR BREAK, 4-WAY SECTIONALIZING		OPERATING		PTI-Infrared Thermography		Switch, Sectional

												Core Bid		DFRC-NB083		1707013		SWITCH, 15KV AIR BREAK, 4-WAY SECTIONALIZING		OPERATING		PTI-Infrared Thermography		Switch, Sectional

												Core Bid		DFRC-NB096		1712004		SWITCH, 15KV SF6 LOAD BREAK SECTIONALIZING		OPERATING		PTI-Infrared Thermography		Switch, SF6

												Non-Core Bid		DFRC-NB085		1705007		SWITCH, 15KV SF6 LOAD BREAK, 4-WAY SECTIONALIZING		OPERATING		PTI-Infrared Thermography		Switch, SF6

												Core Bid		DFRC-NB094		1705006		SWITCH, 15KV SF6 LOAD BREAK, 4-WAY SECTIONALIZING		OPERATING		PTI-Infrared Thermography		Switch, SF6

												Core Bid		DFRC-B4838B		1701034		SWITCH, AIR		OPERATING		PTI-Infrared Thermography		Switch, Air

												Core Bid		DFRC-B4838B		1701035		SWITCH, AIR		OPERATING		PTI-Infrared Thermography		Switch, Air

												Core Bid		DFRC-NB081		1701001		SWITCH, AIR		OPERATING		PTI-Infrared Thermography		Switch, Air

												Core Bid		DFRC-NB081		1701002		SWITCH, AIR		OPERATING		PTI-Infrared Thermography		Switch, Air

												Core Bid		DFRC-NB081		1701003		SWITCH, AIR		OPERATING		PTI-Infrared Thermography		Switch, Air

												Core Bid		DFRC-NB082		1701006		SWITCH, AIR		OPERATING		PTI-Infrared Thermography		Switch, Air

												Core Bid		DFRC-NB082		1701007		SWITCH, AIR		OPERATING		PTI-Infrared Thermography		Switch, Air

												Core Bid		DFRC-NB083		1701004		SWITCH, AIR		OPERATING		PTI-Infrared Thermography		Switch, Air

												Core Bid		DFRC-NB083		1701010		SWITCH, AIR		OPERATING		PTI-Infrared Thermography		Switch, Air

												Core Bid		DFRC-NB083		1701013		SWITCH, AIR		OPERATING		PTI-Infrared Thermography		Switch, Air

												Core Bid		DFRC-NB083		1701014		SWITCH, AIR		OPERATING		PTI-Infrared Thermography		Switch, Air

												Core Bid		DFRC-NB083		1701015		SWITCH, AIR		OPERATING		PTI-Infrared Thermography		Switch, Air

												Core Bid		DFRC-NB083		1701016		SWITCH, AIR		OPERATING		PTI-Infrared Thermography		Switch, Air

												Core Bid		DFRC-NB083		1701017		SWITCH, AIR		OPERATING		PTI-Infrared Thermography		Switch, Air

												Core Bid		DFRC-NB083		1701018		SWITCH, AIR		OPERATING		PTI-Infrared Thermography		Switch, Air

												Core Bid		DFRC-NB083		1701020		SWITCH, AIR		OPERATING		PTI-Infrared Thermography		Switch, Air

												Core Bid		DFRC-NB083		1701021		SWITCH, AIR		OPERATING		PTI-Infrared Thermography		Switch, Air

												Core Bid		DFRC-NB084		1701008		SWITCH, AIR		OPERATING		PTI-Infrared Thermography		Switch, Air

												Non-Core Bid		DFRC-NB085		1701019		SWITCH, AIR		OPERATING		PTI-Infrared Thermography		Switch, Air

												Core Bid		DFRC-NB086		1701009		SWITCH, AIR		OPERATING		PTI-Infrared Thermography		Switch, Air

												Core Bid		DFRC-NB087		1701005		SWITCH, AIR		OPERATING		PTI-Infrared Thermography		Switch, Air

												Core Bid		DFRC-NB088		1705004		SWITCH, AIR		OPERATING		PTI-Infrared Thermography		Switch, Air

												Non-Core Bid		DFRC-NB091		1701026		SWITCH, AIR		OPERATING		PTI-Infrared Thermography		Switch, Air

												Core Bid		DFRC-NB092		1701036		SWITCH, AIR		OPERATING		PTI-Infrared Thermography		Switch, Air

												Core Bid		DFRC-NB116		1701012		SWITCH, AIR		OPERATING		PTI-Infrared Thermography		Switch, Air

												Core Bid		DAOF-B703		92071		SWITCH, AUTOMATIC TRANSFER		OPERATING		PTI-Infrared Thermography		Switch, Automatic Transfer

												Core Bid		DAOF-B703		92085		SWITCH, AUTOMATIC TRANSFER		OPERATING		PTI-Infrared Thermography		Switch, Automatic Transfer

												Core Bid		DAOF-B703		92086		SWITCH, AUTOMATIC TRANSFER		OPERATING		PTI-Infrared Thermography		Switch, Automatic Transfer

												Core Bid		DFRC-B4720		2505002		SWITCH, AUTOMATIC TRANSFER		OPERATING		PTI-Infrared Thermography		Switch, Automatic Transfer

												Core Bid		DFRC-B4801		3167005		SWITCH, AUTOMATIC TRANSFER		OPERATING		PTI-Infrared Thermography		Switch, Automatic Transfer

												Core Bid		DFRC-B4822-PSSF		3167007		SWITCH, AUTOMATIC TRANSFER		OPERATING		PTI-Infrared Thermography		Switch, Automatic Transfer

												Core Bid		DFRC-B4825		3167002		SWITCH, AUTOMATIC TRANSFER		OPERATING		PTI-Infrared Thermography		Switch, Automatic Transfer

												Non-Core Bid		DFRC-B4833		3167011		SWITCH, AUTOMATIC TRANSFER		OPERATING		PTI-Infrared Thermography		Switch, Automatic Transfer

												Core Bid		DFRC-B4838		3167001		SWITCH, AUTOMATIC TRANSFER		OPERATING		PTI-Infrared Thermography		Switch, Automatic Transfer

												Core Bid		DFRC-B4838B		3167008		SWITCH, AUTOMATIC TRANSFER		OPERATING		PTI-Infrared Thermography		Switch, Automatic Transfer

												Core Bid		DFRC-B4838B		3167009		SWITCH, AUTOMATIC TRANSFER		OPERATING		PTI-Infrared Thermography		Switch, Automatic Transfer

												Core Bid		DFRC-B4840		2505009		SWITCH, AUTOMATIC TRANSFER		OPERATING		PTI-Infrared Thermography		Switch, Automatic Transfer

												Core Bid		DFRC-B4840		2505010		SWITCH, AUTOMATIC TRANSFER		OPERATING		PTI-Infrared Thermography		Switch, Automatic Transfer

												Core Bid		DFRC-B4840		3167006		SWITCH, AUTOMATIC TRANSFER		OPERATING		PTI-Infrared Thermography		Switch, Automatic Transfer

												Core Bid		DFRC-B4875A		2505007		SWITCH, AUTOMATIC TRANSFER		OPERATING		PTI-Infrared Thermography		Switch, Automatic Transfer

												Core Bid		DFRC-NB089		2505005		SWITCH, AUTOMATIC TRANSFER		OPERATING		PTI-Infrared Thermography		Switch, Automatic Transfer

												Core Bid		DFRC-NB092		3167010		SWITCH, AUTOMATIC TRANSFER		OPERATING		PTI-Infrared Thermography		Switch, Automatic Transfer

												Core Bid		DFRC-NB097		2505004		SWITCH, AUTOMATIC TRANSFER		OPERATING		PTI-Infrared Thermography		Switch, Automatic Transfer

												Non-Core Bid		DFRC-NB115		2505008		SWITCH, AUTOMATIC TRANSFER		OPERATING		PTI-Infrared Thermography		Switch, Automatic Transfer

												Core Bid		DFRC-NB092		1705008		SWITCH, BREAKER		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-NB092		1705009		SWITCH, BREAKER		OPERATING		PTI-Infrared Thermography		Substation, Draw Out Breakers

												Core Bid		DFRC-B4840		1701022		SWITCH, MANUAL UPS BATTERY		OPERATING		PTI-Infrared Thermography

												Core Bid		DFRC-NB084		1705001		SWITCH, OIL		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Switch, Oil Filled

												Core Bid		DFRC-NB088		1705003		SWITCH, OIL		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Switch, Oil Filled

												Core Bid		DFRC-NB096		1705005		SWITCH, OIL		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Switch, Oil Filled

												Core Bid		DFRC-NB087		1705002		SWITCH, OIL SECTIONAL		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Switch, Oil Filled

												Core Bid		DFRC-NB081		1712007		SWITCH, SECTIONAL HIGH VOLTAGE		OPERATING		PTI-Infrared Thermography		Switch, Sectional

												Core Bid		DFRC-NB081		1712008		SWITCH, SECTIONAL HIGH VOLTAGE		OPERATING		PTI-Infrared Thermography		Switch, Sectional

												Core Bid		DFRC-NB081		1712009		SWITCH, SECTIONAL HIGH VOLTAGE		OPERATING		PTI-Infrared Thermography		Switch, Sectional

												Core Bid		NASA-DRYDEN		1701011		SWITCH, SECTIONAL HIGH VOLTAGE		OPERATING		PTI-Infrared Thermography		Switch, Sectional

												Core Bid		DFRC-B4838B		1705010		SWITCH, STATIC UPS		OPERATING		PTI-Infrared Thermography

												Core Bid		DFRC-B4838B		1705011		SWITCH, STATIC UPS		OPERATING		PTI-Infrared Thermography

												Core Bid		DFRC-B4838B		1705012		SWITCH, TRANSFER UPS		OPERATING		PTI-Infrared Thermography

												Core Bid		DFRC-B4838B		1705013		SWITCH, TRANSFER UPS		OPERATING		PTI-Infrared Thermography

												Core Bid		DFRC-B4809		2217000		SWITCHBOARD		OPERATING		PTI-Infrared Thermography		Panelboard, Power Distribution

												Core Bid		DFRC-B4822-PSSF		9159030		SWITCHBOARD		OPERATING		PTI-Infrared Thermography		Panelboard, Power Distribution

												Core Bid		DFRC-B4823		2217005		SWITCHBOARD		OPERATING		PTI-Infrared Thermography		Panelboard, Power Distribution

												Non-Core Bid		DFRC-NB115		8997000		SWITCHBOARD		OPERATING		PTI-Infrared Thermography		Panelboard, Power Distribution

												Core Bid		DFRC-NB124		2217006		SWITCHBOARD		OPERATING		PTI-Infrared Thermography		Panelboard, Power Distribution

												Core Bid		DFRC-NB092		1636013		SWITCHGEAR		OPERATING		PTI-Infrared Thermography		Switchgear

												Core Bid		DFRC-B4838		5021001		SYSTEM, WATER TREATMENT		OPERATING		Water Softener

												Core Bid		DAOF-B703		92121		TANK, AFFF FOAM		OPERATING

												Core Bid		DAOF-B703		92122		TANK, AFFF FOAM		OPERATING

												Non-Core Bid		DFRC-B4833		1050003		TANK, AIR		OPERATING		Tank, Air Receiver

												Core Bid		DFRC-B4800		1050000		TANK, AIR PRESSURE STABILIZER		OPERATING		Tank, Air Receiver

												Core Bid		DFRC-B4801		1050001		TANK, AIR PRESSURE STABILIZER		OPERATING		Tank, Air Receiver

												Core Bid		DFRC-B4838B		805016		TANK, DIESEL		OPERATING		PTI-Fuel Analysis		Tank, Fuel

												Core Bid		DAOF-B703		92341		TANK, EXPANSION		OPERATING		Expansion Tank

												Core Bid		DAOF-B703		92342		TANK, EXPANSION		OPERATING		Expansion Tank

												Core Bid		DAOF-B703		92352		TANK, EXPANSION		OPERATING		Expansion Tank

												Core Bid		DFRC-B4800		807002		TANK, EXPANSION		OPERATING		Expansion Tank

												Core Bid		DFRC-B4800		807003		TANK, EXPANSION		OPERATING		Expansion Tank

												Core Bid		DFRC-B4800		807004		TANK, EXPANSION		OPERATING		Expansion Tank

												Core Bid		DFRC-B4800		807005		TANK, EXPANSION		OPERATING		Expansion Tank

												Core Bid		DFRC-B4800		807006		TANK, EXPANSION		OPERATING		Expansion Tank

												Core Bid		DFRC-B4801		807007		TANK, EXPANSION		OPERATING		Expansion Tank

												Core Bid		DFRC-B4802		807008		TANK, EXPANSION		OPERATING		Expansion Tank

												Core Bid		DFRC-B4802		807009		TANK, EXPANSION		OPERATING		Expansion Tank

												Core Bid		DFRC-B4820		807010		TANK, EXPANSION		OPERATING		Expansion Tank

												Core Bid		DFRC-B4820		807011		TANK, EXPANSION		OPERATING		Expansion Tank

												Core Bid		DFRC-B4823		807012		TANK, EXPANSION		OPERATING		Expansion Tank

												Core Bid		DFRC-B4823		807013		TANK, EXPANSION		OPERATING		Expansion Tank

												Core Bid		DFRC-B4838		807001		TANK, EXPANSION		OPERATING		Expansion Tank

												Core Bid		DFRC-B4840		807014		TANK, EXPANSION		OPERATING		Expansion Tank

												Core Bid		DFRC-B4840		807015		TANK, EXPANSION		OPERATING		Expansion Tank

												Core Bid		DFRC-B4840		807016		TANK, EXPANSION		OPERATING		Expansion Tank

												Core Bid		DFRC-B4840		807017		TANK, EXPANSION		OPERATING		Expansion Tank

												Core Bid		DFRC-B4840		807018		TANK, EXPANSION		OPERATING		Expansion Tank

												Core Bid		DFRC-B4840		807019		TANK, EXPANSION		OPERATING		Expansion Tank

												Core Bid		DFRC-B4982		807020		TANK, EXPANSION		OPERATING		Expansion Tank

												Core Bid		DFRC-B4720		3601000		TANK, FIRE WATER STORAGE		OPERATING		Fire Water Tank		Cathodic Protection System

												Core Bid		DFRC-NB103		3601030		TANK, FIRE WATER STORAGE		OPERATING		Fire Water Tank		Cathodic Protection System

												Core Bid		DFRC-NB108		3601080		TANK, FIRE WATER STORAGE		OPERATING		Fire Water Tank		Cathodic Protection System

												Non-Core Bid		DFRC-NB114		3601140		TANK, FIRE WATER STORAGE		OPERATING		Fire Water Tank		Cathodic Protection System

												Core Bid		DFRC-B4801		4707587		TANK, FOAM		OPERATING

												Core Bid		DFRC-B4801		4707588		TANK, FOAM		OPERATING

												Core Bid		DFRC-B4802		4707596		TANK, FOAM		OPERATING

												Core Bid		DFRC-B4802		4707597		TANK, FOAM		OPERATING

												Non-Core Bid		DFRC-B4826		4707594		TANK, FOAM		OPERATING

												Non-Core Bid		DFRC-B4826		4707595		TANK, FOAM		OPERATING

												Core Bid		DFRC-B4840		4707602		TANK, FOAM		OPERATING

												Core Bid		DFRC-B4840		4707603		TANK, FOAM		OPERATING

												Core Bid		DFRC-B4720		805013		TANK, FUEL		OPERATING		PTI-Fuel Analysis		Tank, Fuel

												Core Bid		DFRC-B4824		805014		TANK, FUEL		OPERATING		PTI-Fuel Analysis		Tank, Fuel

												Core Bid		DFRC-B4825		805010		TANK, FUEL		OPERATING		PTI-Fuel Analysis		Tank, Fuel

												Core Bid		DFRC-B4840		805003		TANK, FUEL		OPERATING		PTI-Fuel Analysis		Tank, Fuel

												Core Bid		DFRC-B4840		805004		TANK, FUEL		OPERATING		PTI-Fuel Analysis		Tank, Fuel

												Core Bid		DFRC-B4840		805005		TANK, FUEL		OPERATING		PTI-Fuel Analysis		Tank, Fuel

												Core Bid		DFRC-B4840		805006		TANK, FUEL		OPERATING		PTI-Fuel Analysis		Tank, Fuel

												Non-Core Bid		DFRC-B4853		805007		TANK, FUEL		OPERATING		PTI-Fuel Analysis		Tank, Fuel

												Non-Core Bid		DFRC-B4874		805009		TANK, FUEL		OPERATING		PTI-Fuel Analysis		Tank, Fuel

												Core Bid		DFRC-B4982		805012		TANK, FUEL		OPERATING		PTI-Fuel Analysis		Tank, Fuel

												Core Bid		DFRC-NB092		805011		TANK, FUEL		OPERATING		PTI-Fuel Analysis		Tank, Fuel

												Non-Core Bid		DFRC-B4853		805017		TANK, FUEL DAY		OPERATING		PTI-Fuel Analysis		Tank, Fuel

												Non-Core Bid		DFRC-B4853		805018		TANK, FUEL DAY		OPERATING		PTI-Fuel Analysis		Tank, Fuel

												Non-Core Bid		DFRC-B4853		805019		TANK, FUEL DAY		OPERATING		PTI-Fuel Analysis		Tank, Fuel

												Non-Core Bid		DFRC-B4853		805020		TANK, FUEL DAY		OPERATING		PTI-Fuel Analysis		Tank, Fuel

												Non-Core Bid		DFRC-B4874		805021		TANK, FUEL DAY		OPERATING		PTI-Fuel Analysis		Tank, Fuel

												Core Bid		DFRC-B4854		809001		TANK, FUEL DISPENSING		OPERATING		PTI-Fuel Analysis		Fuel Station

												Core Bid		DFRC-B4854		809002		TANK, FUEL DISPENSING		OPERATING		PTI-Fuel Analysis		Fuel Station

												Core Bid		DFRC-B4854		809003		TANK, FUEL DISPENSING		OPERATING		PTI-Fuel Analysis		Fuel Station

												Non-Core Bid		DFRC-B4874		805022		TANK, FUEL RETURN		OPERATING		PTI-Fuel Analysis

												Core Bid		DAOF-B703		92351		TANK, STORAGE		OPERATING		Tank, Air Receiver

												Core Bid		DAOF-B703		91601		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91602		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91603		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91605		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91606		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91607		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91608		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91609		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91610		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91611		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91612		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91613		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91614		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91615		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91616		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91617		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91618		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91619		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91620		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91621		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91622		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91623		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91624		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91625		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91626		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91627		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91628		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91629		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91630		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91631		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91632		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91633		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91634		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91635		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91636		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91637		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91638		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91639		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91640		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91641		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91642		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91643		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91644		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91645		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91646		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		91647		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		92054		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		92075		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		92079		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		92088		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		92092		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		92119		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		92197		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		92362		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		92365		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B716		92137		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4720		1707003		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4720		1707049		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4720		1707050		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4720		1707051		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4720		1707077		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4720		2501139		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4800		1707000		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4800		1707043		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4800		1707065		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4800		2501183		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4800		3183001		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4800		3183004		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4800		3183005		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4800		3183006		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4800		3183007		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4800		3183008		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4800		3183009		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4800		3183010		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4800		3183011		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4800		3183012		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4800		3183014		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4800		3183017		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4800		3183018		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4800		3183020		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4800		3183021		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4800		3183023		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4800		3183024		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4800		3183026		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4801		1707004		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4801		1707005		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4801		1707015		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4801		1707016		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4801		1707017		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4801		1707018		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4801		1707019		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4801		1707020		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4801		1707023		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4801		1707066		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4801		1707067		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4801		1707068		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4801		1707069		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4801		1707070		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4801		2501019		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4801		2501030		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4801		2501031		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4802		1707071		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4802		3183028		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4802		3183029		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4802		3183030		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4802		3183031		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4802		3183033		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4802		3183034		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4802		3183035		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4802		3183036		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4802		3183038		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4802		3183039		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4802		3183040		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4802		3183041		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4802		3183042		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4802		3183043		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4803		2501012		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4805		1702054		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4806		2501199		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4806		31260055		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4806		31260056		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4806		31260057		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4806		31260058		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4806		31260059		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4807		1702083		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4807		2501084		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4808		1707032		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4808		2501116		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4809		1707029		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4809		1707030		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4809		1707044		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4809		1707063		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4809		31260020		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4810		1707052		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4810		1707057		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4810		1707059		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4810		1707060		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4810		1707061		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4810		2501001		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4820		2501033		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4820		2501034		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4820		2501035		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4820		2501037		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4820		2501038		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4820		2501040		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4820		2501087		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4820		2501186		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4820		31260061		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4820		31260062		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4820		31260063		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4820		31260064		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4820		31260065		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4822-MEDICAL		9159015		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4822-PSSF		2501181		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4823		1122132		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4823		1707008		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4823		1707025		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4823		1707026		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4823		1707028		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4823		1707031		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4823		1707033		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4823		1707045		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4823		2501021		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4823		31260072		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4823		31260074		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4824		2501013		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4824		2501014		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4824		2501029		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4824		2501032		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4825		3183044		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4825		3183046		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4825		3183047		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4826		1702062		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4826		1702063		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4826		1702064		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4826		1702065		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4826		1702066		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4826		1702067		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4826		1702068		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4826		1702069		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4826		1702070		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4826		1702071		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4826		1702072		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4826		1702073		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4826		1702074		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4826		1702075		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4826		2501146		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4826		31260092		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4827		1707034		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4827		1707062		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4828		1707076		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4830C		1707040		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4830D		1707035		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4830E		1707039		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4832		31260097		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4832		31260099		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4833		1707101		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4833		1707102		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4833		1707103		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4833		1707104		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4833		1707105		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4833		1707106		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4833		1707107		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4833		9159009		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4837		1702076		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4837		1702077		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4837		1702078		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4837		31260111		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4838		1702052		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4838		3187049		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4838		3187050		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4838		3187051		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4838		3187054		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4838B		1702079		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4840		1707036		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4840		1707038		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4840		2501321		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4840		3183052		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4840		3183054		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4840		3183055		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4840		3183056		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4840		3183057		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4840		3183058		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4840		3183060		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4840		3183061		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4840		3183062		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4840		3183063		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4840		3183064		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4840		3183065		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4840		3183066		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4840		3183067		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4840		3183068		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4840		3183070		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4840		3183071		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4840		3183072		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4840		3187052		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4840		3187053		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4840		31260131		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4842		2501203		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4847		1122104		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4847		2501015		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4847		2501016		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4847		2501017		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4848		2501276		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4850		1707053		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4850		1707073		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4850		1707074		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4850		1707075		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4851		1702031		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4851		1707024		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4851		1707072		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4852		1707058		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4853		2501301		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4854		1122122		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4857		1707007		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4859		1702055		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4870		1702056		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4870		2501274		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4872		1702080		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4872		1702081		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4874		2501043		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4875A		2501133		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4876		1707054		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4877		31260039		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4887		2501319		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4982		1707046		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4982		1707047		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4982		1707048		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-B4982		2501300		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-NB081		1707014		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-NB086		1707009		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-NB087		1707006		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DFRC-NB092		1702082		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-T-47		1122126		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Core Bid		DAOF-B703		90002		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DAOF-B703		90006		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DAOF-B703		90010		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DAOF-B703		90014		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-B4822-PSSF		1702011		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-B4838B		1702059		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-B4838B		1702060		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-B4840		3184001		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-B4840		3184002		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-B4872		3184003		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-NB081		1702001		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-NB081		1702002		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-NB081		1702003		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-NB081		1702005		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-NB082		1702006		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-NB082		1702036		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-NB083		1702008		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-NB083		1702009		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-NB083		1702010		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-NB083		1702013		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-NB083		1702015		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-NB083		1702020		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-NB083		1702024		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-NB083		1702028		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-NB083		1702029		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-NB083		1708004		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-NB084		1702017		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Non-Core Bid		DFRC-NB085		1702018		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-NB086		1702019		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-NB087		1702004		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-NB087		1702034		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-NB088		1702022		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-NB089		1702038		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-NB089		1702040		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-NB090		1702026		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Non-Core Bid		DFRC-NB091		1702027		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-NB092		1702023		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-NB092		1702037		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-NB093		1702007		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-NB094		1702014		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-NB095		1702053		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-NB095		1702061		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-NB096		1702012		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-NB097		1702049		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Non-Core Bid		DFRC-NB115		1702016		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-NB116		1702050		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-NB124		1702058		TRANSFORMER, OIL FILLED		OPERATING		PTI-Infrared Thermography		PTI-Oil Analysis, Transformer		Transformer, Oil

												Core Bid		DFRC-B4800		1002079		UNIT, EVAPORATOR COIL		OPERATING		Fan Coil Unit DX

												Core Bid		DFRC-B4800		1002080		UNIT, EVAPORATOR COIL		OPERATING		Fan Coil Unit DX

												Core Bid		DFRC-B4800		1002081		UNIT, EVAPORATOR COIL		OPERATING		Fan Coil Unit DX

												Core Bid		DFRC-B4800		1002082		UNIT, EVAPORATOR COIL		OPERATING		Fan Coil Unit DX

												Core Bid		DFRC-B4800		1002083		UNIT, EVAPORATOR COIL		OPERATING		Fan Coil Unit DX

												Core Bid		DFRC-B4800		1002084		UNIT, EVAPORATOR COIL		OPERATING		Fan Coil Unit DX

												Core Bid		DFRC-B4832		3401039		VALVE, MIXING		OPERATING

												Core Bid		DFRC-B4822-PSSF		1710001		VALVE, VACUUM BREAKER		OPERATING

												Core Bid		DAOF-B703		92000		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92001		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92002		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92003		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92004		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92005		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92006		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92007		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92008		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92009		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92010		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92011		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92012		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92013		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92014		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92015		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92016		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92017		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92018		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92019		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92020		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92021		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92022		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92023		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92024		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92025		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92026		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92027		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92028		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92029		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92030		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92031		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92032		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92033		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92034		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92035		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92036		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92037		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92038		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92039		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92040		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92041		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92042		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92043		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92044		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92045		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92046		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92047		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92048		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92049		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92050		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92051		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92059		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92060		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92061		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92062		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92063		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92064		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92065		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92093		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92094		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92095		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92096		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92097		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92098		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92099		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DAOF-B703		92100		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309500		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309501		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309502		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309503		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309504		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309505		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309506		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309507		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309508		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309509		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309510		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309511		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309512		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309513		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309514		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309515		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309516		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309517		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309518		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309519		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309520		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309521		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309522		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309523		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309524		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309525		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309526		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309527		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309528		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309529		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309530		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309531		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309532		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309533		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309534		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309535		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309536		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309537		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309538		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309539		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309540		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309541		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309542		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309543		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309544		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309545		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309546		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309547		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309548		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309549		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309550		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309551		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309552		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309553		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309554		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309555		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309556		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309557		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309558		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309559		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309560		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309561		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309562		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309563		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309564		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309565		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309566		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309567		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309568		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309569		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309570		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309571		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309572		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309573		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309574		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309575		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309576		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309577		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309578		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309579		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309580		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309581		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309582		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309583		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309584		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309585		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309586		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309587		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309588		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309589		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309590		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309591		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309592		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309593		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309594		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309595		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309596		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309597		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309598		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309599		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309600		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309601		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309602		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309603		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309604		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309605		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309606		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309607		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309608		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309609		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309610		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309611		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309612		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309613		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309614		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309615		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309616		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309617		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309618		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309619		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309620		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4800		309621		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309622		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309623		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309624		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309625		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309626		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309627		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309628		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309629		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309630		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309631		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309632		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309633		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309634		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309635		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309636		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309637		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309638		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309639		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309640		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309641		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309642		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309643		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309644		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309645		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309646		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309647		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309648		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309649		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309650		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309651		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309652		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309653		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309654		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309655		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309656		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309657		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309658		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309659		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309660		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309661		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309662		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309663		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309664		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309665		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309666		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309667		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309668		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309669		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309670		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309671		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309672		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309673		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309674		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309675		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309676		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309677		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309678		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309679		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309680		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309681		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309682		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309683		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309684		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309685		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309686		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309687		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309688		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4840		309689		VARIABLE AIR VOLUME BOX		OPERATING		VAV Boxes

												Core Bid		DFRC-B4832		9159035		VENTILATOR, IN-LINE		OPERATING		Fan, Axial

												Core Bid		DFRC-B4825		4198001		WARMER, FOOD		OPERATING		RTF

												Core Bid		DFRC-B4825		4198002		WARMER, FOOD		OPERATING		RTF

												Core Bid		DAOF-B703		92356		WATER HEATER, INSTANTANEOUS		OPERATING

												Core Bid		DFRC-NB039		3401002		WATER SUPPLY SECTIONAL VALVE		OPERATING		Valve, Control Fire

												Core Bid		DFRC-NB039		3401003		WATER SUPPLY SECTIONAL VALVE		OPERATING		Valve, Control Fire

												Core Bid		DFRC-NB039		3401004		WATER SUPPLY SECTIONAL VALVE		OPERATING		Valve, Control Fire

												Core Bid		DFRC-NB039		3401005		WATER SUPPLY SECTIONAL VALVE		OPERATING		Valve, Control Fire

												Core Bid		DFRC-NB039		3401006		WATER SUPPLY SECTIONAL VALVE		OPERATING		Valve, Control Fire

												Core Bid		DFRC-NB039		3401007		WATER SUPPLY SECTIONAL VALVE		OPERATING		Valve, Control Fire

												Core Bid		DFRC-NB039		3401008		WATER SUPPLY SECTIONAL VALVE		OPERATING		Valve, Control Fire

												Core Bid		DFRC-NB039		3401009		WATER SUPPLY SECTIONAL VALVE		OPERATING		Valve, Control Fire

												Core Bid		DFRC-NB039		3401010		WATER SUPPLY SECTIONAL VALVE		OPERATING		Valve, Control Fire

												Core Bid		DFRC-NB039		3401011		WATER SUPPLY SECTIONAL VALVE		OPERATING		Valve, Control Fire

												Core Bid		DFRC-NB039		3401013		WATER SUPPLY SECTIONAL VALVE		OPERATING		Valve, Control Fire

												Core Bid		DFRC-NB039		3401014		WATER SUPPLY SECTIONAL VALVE		OPERATING		Valve, Control Fire

												Core Bid		DFRC-NB039		3401015		WATER SUPPLY SECTIONAL VALVE		OPERATING		Valve, Control Fire

												Core Bid		DFRC-NB039		3401016		WATER SUPPLY SECTIONAL VALVE		OPERATING		Valve, Control Fire

												Core Bid		DFRC-NB039		3401017		WATER SUPPLY SECTIONAL VALVE		OPERATING		Valve, Control Fire

												Core Bid		DFRC-NB039		3401018		WATER SUPPLY SECTIONAL VALVE		OPERATING		Valve, Control Fire

												Core Bid		DFRC-NB039		3401019		WATER SUPPLY SECTIONAL VALVE		OPERATING		Valve, Control Fire

												Core Bid		DFRC-NB039		3401020		WATER SUPPLY SECTIONAL VALVE		OPERATING		Valve, Control Fire

												Core Bid		DFRC-NB039		3401021		WATER SUPPLY SECTIONAL VALVE		OPERATING		Valve, Control Fire

												Core Bid		DFRC-NB039		3401022		WATER SUPPLY SECTIONAL VALVE		OPERATING		Valve, Control Fire

												Core Bid		DFRC-NB039		3401023		WATER SUPPLY SECTIONAL VALVE		OPERATING		Valve, Control Fire

												Core Bid		DFRC-NB039		3401024		WATER SUPPLY SECTIONAL VALVE		OPERATING		Valve, Control Fire

												Core Bid		DFRC-NB039		3401025		WATER SUPPLY SECTIONAL VALVE		OPERATING		Valve, Control Fire

												Core Bid		DFRC-NB039		3401026		WATER SUPPLY SECTIONAL VALVE		OPERATING		Valve, Control Fire

												Core Bid		DFRC-NB039		3401027		WATER SUPPLY SECTIONAL VALVE		OPERATING		Valve, Control Fire

												Core Bid		DFRC-NB039		3401028		WATER SUPPLY SECTIONAL VALVE		OPERATING		Valve, Control Fire

												Core Bid		DFRC-NB039		3401029		WATER SUPPLY SECTIONAL VALVE		OPERATING		Valve, Control Fire

												Core Bid		DFRC-NB039		3401030		WATER SUPPLY SECTIONAL VALVE		OPERATING		Valve, Control Fire

												Core Bid		DFRC-NB039		3401031		WATER SUPPLY SECTIONAL VALVE		OPERATING		Valve, Control Fire

												Core Bid		DFRC-NB039		3401032		WATER SUPPLY SECTIONAL VALVE		OPERATING		Valve, Control Fire

												Core Bid		DFRC-NB039		3401033		WATER SUPPLY SECTIONAL VALVE		OPERATING		Valve, Control Fire

												Core Bid		DFRC-NB039		3401034		WATER SUPPLY SECTIONAL VALVE		OPERATING		Valve, Control Fire

												Core Bid		DFRC-NB039		3401035		WATER SUPPLY SECTIONAL VALVE		OPERATING		Valve, Control Fire

												Core Bid		DFRC-NB039		3401036		WATER SUPPLY SECTIONAL VALVE		OPERATING		Valve, Control Fire

												Core Bid		DFRC-NB039		3401037		WATER SUPPLY SECTIONAL VALVE		OPERATING		Valve, Control Fire

												Core Bid		DFRC-NB039		3401038		WATER SUPPLY SECTIONAL VALVE		OPERATING		Valve, Control Fire

												Core Bid		DFRC-NB108		3401000		WATER SUPPLY SECTIONAL VALVE		OPERATING		Valve, Control Fire

												Core Bid		DFRC-B4720		4501007		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4800		2158001		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4800		2158003		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4800		3303038		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4800		3303039		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4800		31260049		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4800		31260050		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4800		31260051		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4800		31260052		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4800		31260053		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4801		3301006		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4801		3301008		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4801		3303032		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4801		4501004		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4802		2162005		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4803		3301029		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Non-Core Bid		DFRC-B4804		3302026		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4807		3301028		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4809		3301027		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Non-Core Bid		DFRC-B4810		3301024		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4820		3301019		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4820		3301020		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4820		3301040		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4820		3302020		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4820		3302040		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4820		3303043		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Non-Core Bid		DFRC-B4821		3302031		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4822-PSSF		3303028		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4823		3301047		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4823		3303037		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4824		3301022		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4825		31260087		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Non-Core Bid		DFRC-B4826		3301000		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Non-Core Bid		DFRC-B4826		3301001		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Non-Core Bid		DFRC-B4826		3303029		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Non-Core Bid		DFRC-B4826		4501006		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Non-Core Bid		DFRC-B4827		3302025		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Non-Core Bid		DFRC-B4830A		3303036		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Non-Core Bid		DFRC-B4830C		3303045		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Non-Core Bid		DFRC-B4830D		3303046		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Non-Core Bid		DFRC-B4830E		3303047		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4832		3301033		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Non-Core Bid		DFRC-B4833		3302027		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Non-Core Bid		DFRC-B4837		3301026		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4838		3302028		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4838		3302029		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4838		3303050		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4839		3301032		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4840		2162014		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Non-Core Bid		DFRC-B4841		3301023		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Non-Core Bid		DFRC-B4842		3301014		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Non-Core Bid		DFRC-B4844		3301015		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Non-Core Bid		DFRC-B4845		3301016		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4846		3301025		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4847		3301034		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Non-Core Bid		DFRC-B4850		3301045		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4851		3301044		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4852		3303033		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Non-Core Bid		DFRC-B4853		3301017		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4857		3303040		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Non-Core Bid		DFRC-B4859		3303034		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4863		3303035		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Non-Core Bid		DFRC-B4864		3303049		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4870		3302023		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4876		3301035		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Non-Core Bid		DFRC-B4877		31260042		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4982		3301041		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Non-Core Bid		DFRC-T-47		31260160		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Core Bid		DFRC-B4825		301102		GREASE HOOD		OPERATING		Exhaust Ducts, Grease

												Core Bid		DFRC-B4825		301103		GREASE HOOD		OPERATING		Exhaust Ducts, Grease

												Core Bid		DFRC-B4825		301104		GREASE HOOD		OPERATING		Exhaust Ducts, Grease

												Core Bid		DFRC-B4825		301105		GREASE HOOD		OPERATING		Exhaust Ducts, Grease

												Non-Core Bid		DFRC-B4856		31260028		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4865		3303048		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Non-Core Bid		DFRC-B4867		1901488		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4856		3183091		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4856		1002039		COOLER, EVAPORATIVE		OPERATING		Evaporative Cooler Lay-up		Evaporative Cooler Start Up

												Non-Core Bid		DFRC-B4856		1002040		AIR CONDITIONER		OPERATING		Air Conditioner

												Non-Core Bid		DFRC-B4865		1002041		AIR CONDITIONER, AC GAS PACK		OPERATING		Air Conditioner

												Non-Core Bid		DFRC-B4865		1702051		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4856		1091002		HEATER, ELECTRIC		OPERATING		Heater, Overhead Elect

												Non-Core Bid		DFRC-B4856		1091003		HEATER, ELECTRIC		OPERATING		Heater, Overhead Elect

												Non-Core Bid		DFRC-B4865		1122100		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4865		1122101		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4867		1707056		TRANSFORMER, DRY		OPERATING		PTI-Infrared Thermography		Transformer, Dry

												Non-Core Bid		DFRC-B4865		1104008		DOOR, ROLL UP MANUAL		OPERATING		Door, Overhead, RU, Man.

												Non-Core Bid		DFRC-B4865		1104009		DOOR, ROLL UP MANUAL		OPERATING		Door, Overhead, RU, Man.

												Non-Core Bid		DFRC-B4856		4076059		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Non-Core Bid		DFRC-B4856		3125071		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4856		3125072		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4856		3125073		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4856		3125074		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4856		4073004		EYEWASH, SAFETY (PORTABLE)		OPERATING		Eyewash, Portable

												Core Bid		DFRC-B4862		304286		AIR CONDITIONER, HEAT PUMP		OPERATING		Heat Pump

												Non-Core Bid		DFRC-B4867		4073042		EYEWASH, SAFETY (PORTABLE PRESSURIZED)		OPERATING		Eyewash, Portable Pressurized

												Non-Core Bid		DFRC-B4867		4073043		EYEWASH, SAFETY (PORTABLE PRESSURIZED)		OPERATING		Eyewash, Portable Pressurized

												Non-Core Bid		DFRC-B4867		4501008		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Non-Core Bid		DFRC-B4867		4073044		EYEWASH, SAFETY (PORTABLE PRESSURIZED)		OPERATING		Eyewash, Portable Pressurized

												Non-Core Bid		DFRC-B4867		4073045		EYEWASH, SAFETY (PORTABLE PRESSURIZED)		OPERATING		Eyewash, Portable Pressurized

												Non-Core Bid		DFRC-B4867		4073046		EYEWASH, SAFETY (PORTABLE PRESSURIZED)		OPERATING		Eyewash, Portable Pressurized

												Core Bid		DFRC-B4862		3702612		FIRE EXTINGUISHER, HALON 13#		OPERATING		fire extinguisher, portable

												Non-Core Bid		DFRC-B4867		4073047		EYEWASH, SAFETY (PORTABLE PRESSURIZED)		OPERATING		Eyewash, Portable Pressurized

												Non-Core Bid		DFRC-B4856		2158006		WET PIPE SPRINKLER SYSTEM		OPERATING		Fire Extinguishing, Wet Pipe

												Non-Core Bid		DFRC-B4867		1904031		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4867		4707550		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Non-Core Bid		DFRC-B4856		4707526		PANEL, FIRE ALARM CONTROL		OPERATING		Fire Alarm Control Panel

												Non-Core Bid		DFRC-B4856		401004		AIR COMPRESSOR		OPERATING		Air Compressor, Recip

												Non-Core Bid		DFRC-B4867		601119		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Non-Core Bid		DFRC-B4867		205042		HEATER, GAS WATER		OPERATING		Water Heater, Gas

												Non-Core Bid		DFRC-B4867		304371		AIR CONDITIONER, AC GAS PACK		OPERATING		Air Conditioner

												Non-Core Bid		DFRC-B4856		1098006		ICE MACHINE		OPERATING		Ice Machine

												Non-Core Bid		DFRC-B4867		601120		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Non-Core Bid		DFRC-B4867		1078034		DRINKING FOUNTAIN		OPERATING		RTF

												Non-Core Bid		DFRC-B4867		601118		FAN, EXHAUST		OPERATING		Exhaust Ventilator

												Non-Core Bid		DFRC-B4856		4060004		DOOR, ROLL UP MANUAL		OPERATING		Door, Overhead, RU, Man.

												Non-Core Bid		DFRC-B4856		4060005		DOOR, ROLL UP MANUAL		OPERATING		Door, Overhead, RU, Man.

												Non-Core Bid		DFRC-B4856		204058		HEATER, ELECTRIC WATER		OPERATING		Water Heater, Electric

												Core Bid		DFRC-B4862		1903043		PANEL, POWER		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4856		31260027		HEATER, ELECTRIC		OPERATING		Heater, Overhead Elect

												Non-Core Bid		DFRC-B4856		31260029		PANEL, LIGHTING		OPERATING		PTI-Infrared Thermography		Panel, Electrical

												Non-Core Bid		DFRC-B4867		601117		FAN, EXHAUST		OPERATING		Exhaust Ventilator





&"Times New Roman,Regular"&26J-C02 Asset Maintenance Requirements	




Index

		INDEX

		AC GAS PACK

		Air Compressor, Recip

		Air Compressor, Screw

		Air Conditioner

		Air Conditioner, Window

		Air Dryer

		Air Dryer-Refrigerated

		Air Handling Unit

		Aircraft, Blower Maint

		Alarm System, Hydrazine

		Alarm, Ultrasonic 

		Backflow Prevention Device

		Battery Charger

		Boiler, Seasonal

		Building Automation System

		Cathodic Protection System

		Chiller, Centrifigual

		Chiller, Recip, Air Cooled

		Chiller, Recip, Water Cooled

		Chiller, Screw

		Chiller, Scroll, Air Cooled

		Chiller, Scroll, Water Cool

		Clean Agent Fire Systems

		Combustible Gas Detection Sys

		Condenser, Air Cooled

		Control Panel, Pneumatic

		Cooling Tower

		Crane, Overhead

		Door, Hangar

		Door, Overhead, RU, Elec.

		Door, Overhead, RU, Man.

		Door, Sliding, Electric

		Door, Vertical Lift

		ECU Chilled Water

		Elevator

		Emergency Eyewash, Plumbed

		Emergency Eyewash-Shower

		Environmental Chamber Unit

		Environmental Control Unit DX

		Evaporative Cooler Lay-up

		Evaporative Cooler Start Up

		Exhaust Ducts, Grease

		Exhaust Ventilator

		Expansion Tank

		Eyewash, Portable

		Eyewash, Portable Pressurized

		Facility Condition Assessment-L

		Facility Condition Assessment-S

		Fan Coil Unit Chilled Water

		Fan Coil Unit DX

		Fan Coil Unit Hot Water

		Fan, Axial

		Fan, Centrifugal

		Fan, Return

		Fire Alarm Control Panel

		Fire Exting Sys, Dry Chemical

		Fire Exting, Portable, DFRC

		Fire Extinguisher, Mobile

		Fire Extinguisher, Portable

		Fire Extinguishing, Wet Pipe

		Fire Hose & Standpipes

		Fire Hydrant

		Fire Pump, Diesel

		Fire Suppression, Preaction

		Fire Water Tank

		Foam Sprinkler System

		Foam Tank & Hose

		Freezer, Commercial

		Freezer, Walk-in

		Fuel Station

		Gas Meter

		Gate, Electric

		Generator, 400 HZ

		Generator, Emergency Diesel

		Grease Interceptor

		Grounds, Static

		Heat Exchanger, Tube

		Heat Pump

		Heater, Cabinet

		Heater, Elect. Duct

		Heater, Gas Duct

		Heater, Overhead Elect

		Heater, Overhead Gas

		Heater, Radiant Overhead Gas

		Heater, Tubular Overhead Gas

		Heating Unit, Gas Fired

		Hoist

		Hoist, Wheel Chair

		Humidifier

		Ice Machine

		Inverter, 400_HZ

		Lift

		Lighting, Perimeter

		Lighting, Relamp-L

		Lighting, Relamp-S

		Lighting-L

		Lighting-S

		Loading Dock, Hydraulic

		Loading Dock, Manual

		Main Control Panel

		Meter, Flow

		Monitor Nozzles

		Monitor, Refrigerant

		Motor Control Center

		Motor Starter

		Operations

		Panel, Electrical

		Panel, Pneumatic

		Panelboard, Power Distribution

		PDU

		PM Tasks

		PTI-Fuel Analysis

		PTI-Infrared Thermography

		PTI-Oil Analysis, Lubricant

		PTI-Oil Analysis, Transformer

		PTI-Vibration Analysis

		Pump, Centrifugal

		Pump, Chilled Water

		Pump, Circulating

		Pump, Duplex Sump

		Pump, Foam

		Pump, Hot Water

		Pump, Jockey

		Pump, Sewer Ejector, Duplex

		Pump, Sump

		Pump-Motor Assembly

		Refrigerator, Commercial

		Refrigerator, Walk-in

		Roof Assessment

		RTF

		Shower, Safety

		STAK, Storage Sys

		Substation, Draw Out Breakers

		Substation, Grounds

		Switch, Air

		Switch, Automatic Transfer

		Switch, Oil Filled

		Switch, Sectional

		Switch, Selector, HV Air

		Switch, Selector, HV Oil

		Switch, SF6

		Switchgear

		Tank, Air Receiver

		Tank, Fuel

		Transformer, Dry

		Transformer, Oil

		UPS

		Vacuum Pump

		Valve, Control Fire

		Variable Frequency Drive

		VAV Boxes

		Water Heater, Electric

		Water Heater, Gas

		Water Heater, PVI

		Water Softener

































&"Times New Roman,Regular"&18J-C02 Asset Maintenance Requirements	


Page &P of &N	




Operations

				OPERATIONS



		TID		Task Description		D		W		M		Q		SA		A		2Y		3Y		5Y



		10		Provide COTR with "Daily Assignment Reports" within the first hour of each business day. Per PWS.		X

		20		Perform Daily Inspections of Energy Management System to identify and correct alarms, faults and defects. Adjust operating temperatures schedules as directed by DFRC Management		X

		30		Perform Weekly Inspections and operational checks of Fire Suppression Systems per NFPA 25 to identify and correct faults and defects. Document and log inspection findings				X

		40		Perform Weekly Inspections of Uninterruptible Power Supply Systems to identify and correct alarms, faults and defects. Complete NFPA 70B UPS System Inspection Checklist				X

		50		Perform weekly inspections of high voltage electrical substations to identify and correct alarms, faults and defects				X

		60		Perform daily inspections of chiller and boiler plants. Log operating conditions and identify and correct alarms, faults and defects.		X

		70		Perform daily inspections of the DFRC Fuel Station. Complete daily, weekly and monthly logs. Check for alarm conditions, leaks on fittings, sensors and attaching components. Check for overflow and spill conditions. Check and clean secondary containment areas.		X

		80		Perform weekly inspections of all items and record findings for each tank location on a DFRC Form D-KW 246-8. Maintain inspection forms in a file, ready for inspection by auditors.				X

		90		Daily testing of chiller and boiler plants water chemistry 		X

		100		Report equipment and systems removed from service to Facilities Management		X

		110		Perform Daily inspections of all sewage lift stations for proper operation. Check for faults and alarms. Correct any discrepancies.		X

		120		Perform quarterly inspection and pumping out manholes.  Perform inspection after each rain event.								X

		130		Perform monthly test of GFCI outlets and circuit breakers in accordance with manufacturrs requirements and NFPA 70 Article 11.3 and 210.8						X
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RTF

				RTF



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		10		Run to Fail										X

		20		Repair as Needed										X
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Facility Condition Assessment-L

				FACILITY CONDITION ASSESSMENT-L



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Walk Through and Around Entire Building and conduct a condition assessment of the following components:  

		10		General Exterior Inspection: Overall appearance (Good, Fair, Poor)										X

		20		Exposed Systems Exterior Walls: Cracks, Surface deterioration, corrosion, Missing elements, coatings, etc										X

		30		Windows and Doors Condition: alignment, surface condition, sealant, hardware, etc.										X

		40		Concrete (Columns, walls, floors, and roof slabs): Overall alignment, deflection, surface conditions, scaling, spalls, pop outs, stains, exposed reinforcing, etc.										X

		50		Steel (structural members, stairs, and connections): Overall alignment, deflection or cracking, corrosion, surface deterioration, etc.										X

		60		Wood ( structural members and connections): Overall alignment, deflection or cracking, Rot, etc.										X

		70		Roof Inspection: Evidence of leaks on undersurface, water tightness, roof surface appearance, Insulation, roof penetrations, flashing, drainage, etc.										X

		80		General Interior Inspection: Overall appearance (Good, Fair, Poor)										X

		90		Ceilings and Finishes: Settlement or sagging, stains, discoloration, code compliance, alignment, evidence of moisture, missing elements, etc.										X

		100		Ceiling openings: Lighting fixtures, fire protection, inserts, air distribution, etc.										X

		110		Walls and Finishes: Paint, coverings, coatings, interior glazing, evidence of moisture, cleanliness, cracks, shading devices, etc.										X

		120		Floors and Finishes: Evidence of moisture, irregular surface, handicap hazards, visible settlement, tripping hazards, covering condition (carpet, resilient, masonry,) etc.										X

		130		Doors and hardware: Overall condition, fit, appearance operation, locksets, panic devices, security devices, alignment, finishes, etc.										X

		140		Handicap access compliance										X

		150		Generate inspection report for entry in the CMMS. Generate appropriate work order/ service order for deficiencies										X
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Facility Condition Assessment-S

				FACILITY CONDITION ASSESSMENT-S



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Walk Through an Around Entire Building and conduct a condition assessment of the following components:  

		10		General Exterior Inspection: Overall appearance (Good, Fair, Poor)										X

		20		Exposed Systems Exterior Walls: Cracks, Surface deterioration, corrosion, Missing elements, coatings, etc										X

		30		Windows and Doors Condition: alignment, surface condition, sealant, hardware, etc.										X

		40		Concrete (Columns, walls, floors, and roof slabs): Overall alignment, deflection, surface conditions, scaling, spalls, pop outs, stains, exposed reinforcing, etc.										X

		50		Steel (structural members, stairs, and connections): Overall alignment, deflection or cracking, corrosion, surface deterioration, etc.										X

		60		Wood ( structural members and connections): Overall alignment, deflection or cracking, Rot, etc.										X

		70		Roof Inspection: Evidence of leaks on undersurface, water tightness, roof surface appearance, Insulation, roof penetrations, flashing, drainage, etc.										X

		80		General Interior Inspection: Overall appearance (Good, Fair, Poor)										X

		90		Ceilings and Finishes: Settlement or sagging, stains, discoloration, code compliance, alignment, evidence of moisture, missing elements, etc.										X

		100		Ceiling openings: Lighting fixtures, fire protection, inserts, air distribution, etc.										X

		110		Walls and Finishes: Paint, coverings, coatings, interior glazing, evidence of moisture, cleanliness, cracks, shading devices, etc.										X

		120		Floors and Finishes: Evidence of moisture, irregular surface, handicap hazards, visible settlement, tripping hazards, covering condition (carpet, resilient, masonry,) etc.										X

		130		Doors and hardware: Overall condition, fit, appearance operation, locksets, panic devices, security devices, alignment, finishes, etc.										X

		140		Handicap access compliance										X

		150		Generate inspection report for entry in the CMMS. Generate appropriate work order/ service order for deficiencies										X
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Gas Meter

				GAS METER



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		10		Read And Log Gas Meter Reading				X

		20		Inspect Overall Condition Of Meter				X

		30		Conduct Ultrasonic Leak Check Of Meter Piping				X
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PTI-Infrared Thermography

				PTI-INFRARED THERMOGRAPHY



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		WARNING		Exercise caution when working around rotating equipment.														

		WARNING		Maintain minimum safe distance from energized electrical circuits in accordance with NFPA 70E requirements														

		WARNING		Observe standard safety precautions when working on elevated structures or roofs.														

		10		Notify operators or other local occupants before starting inspection.												X

		20		Inspect imaging system cables and test camera operation. Verify correct date/time (if available) has been set on camera.												X		

		30		Adjust camera settings such as distance to object and emissivity												X		

		40		adjust camera settings such as distance to object and emissivity												X		

		50		Save image of items of interest. Ensure camera is adjusted to show entire temperature range.												X

		60		Note machine, location, and operating or environmental conditions for each image saved and action initiated to correct the fault.												X

		NOTE		Immediately notify supervisor of any temperature difference (delta-T) greater than 10C (50F).														

		70		Upload infrared images to the host infrared software for analysis and reporting (if required). Provide notes for analyst use.												X

		80		Thermography analysis is to be performed on electrical connections and components, mechanical components (i.e. bearings, belts, etc.) & temperature transfer components. 												X

		90		Evaluate analysis. Report deficiencies and out of tolerance conditions. Correct all deficiencies and out of tolerance conditions within PM and trouble call scope. Advise of corrective actions required that are beyond the PM and Trouble Call Scope.												X
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PTI-Oil Analysis, Lubricant

				PTI-OIL ANALYSIS, LUBRICANT



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		10		Collect oil sample. Record equipment number, date, and oil temperature on bottle.										X

		20		Send oil sample to lab for viscosity, wear analysis (Spectro-chemical Analysis), Water Analysis, contaminants and Total Acid Number (TAN)   										X

		30		If test results fall outside industry standard parameters generate action for remediation or oil and filter change.										X

		40		Evaluate analysis. Report deficiencies and out of tolerance conditions. Correct all deficiencies and out of tolerance conditions within PM and trouble call scope. Advise of corrective actions required that are beyond the PM and Trouble Call Scope.										X
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PTI-Oil Analysis, Transformer

				PTI-OIL ANALYSIS, TRANSFORMER



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		WARNING		Prior to obtaining oil sample verify transformer is not PCB filled or PCB contaminated. PCB oil goes by many trade names including Inerteen, Pyranol, and Askarel. Contact maintenance manager if oil type is unknown 								

		10		Collect oil sample. Record equipment number, date, and oil temperature on bottle.										X

		20		Send oil sample to lab for a Karl Fischer (ASTM D1533-00), Acid Number (ASTM D974-97) Interfacial Tension (ASTM D971-99a), and visual Examination. 										X

		30		If test results fall outside industry standard parameters generate action for remediation.										X

		40		Evaluate analysis. Report deficiencies and out of tolerance conditions. Correct all deficiencies and out of tolerance conditions within PM and trouble call scope. Advise of corrective actions required that are beyond the PM and Trouble Call Scope.										X
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PTI-Vibration Analysis

				PTI-VIBRATION ANALYSIS



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		WARNING		Exercise caution when working around rotating equipment.																

		NOTE		The calibration and certification status of each item of PT&I test equipment shall be recorded in the CMMS. Only current calibrated or otherwise certified PT&I test equipment shall be used. If PT&I test equipment is provided by a third party sub-contractor, then the Maintenance Contractor shall verify the calibration/certification status of the equipment used by third party subcontractor. 

		NOTE		Periodicity can be adjusted after a baseline is established.																

		NOTE		If sound disk is missing, take data directly on machine surface. Ensure surface is clean and dry. Scrape any paint or glue off of surface. Replace sound disk at next opportunity. 																

		10		Download vibration route data from host computer								X								

		20		Notify operators or other local occupants before collecting vibration data								X								

		30		Record machine operating condition (usually directly into data collector).								X								

		40		Collect vibration data. If needed, adjust data collector and take additional data.  								X

		50		Note any unsatisfactory conditions (machine or area) and report them to supervisor for correction plan development and remediation.								X								

		60		Document and upload vibration data to host data base. 								X								

		NOTE		Vibration Analysis shall be limited to motors of 25HP and above. 

		70		Evaluate analysis. Report deficiencies and out of tolerance conditions. Correct all deficiencies and out of tolerance conditions within PM and trouble call scope. Advise of corrective actions required that are beyond the PM and Trouble Call Scope.								X
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PTI-Fuel Analysis

				PTI-FUEL ANALYSIS



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		10		Collect fuel sample. Record equipment number, location and date.										X

		20		Send fuel sample to lab analysis.										X

		30		If test results fall outside industry standard parameters generate action for remediation.										X

		40		Evaluate analysis. Report deficiencies and out of tolerance conditions. Correct all deficiencies and out of tolerance conditions within PM and trouble call scope. Advise of corrective actions required that are beyond the PM and Trouble Call Scope.										X
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Air Compressor, Screw

				AIR COMPRESSOR, SCREW



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Inspect drive components including coupling shafts and motor for proper operations						X										

		20		Check Air Filter Indicator/service and clean or replace air filter as required		X

		30		Verify proper operation of auto drain if installed		X

		40		Drain moisture from air and oil separators		X

		50		Check Oil Separator Indicator/service If Necessary		X

		60		Check Oil Reservoir/add If Necessary		X

		70		Check Unit For Proper Loading and Unloading		X

		80		Check operating and safety controls for proper operation 						X

		90		Check Discharge Pressure And Temperature _________   _________		X

		100		Check motor starter and electrical components for proper operation. Check for voltage and current imbalance						X

		110		Check cooler entering and leaving water temperatures. 		X

		120		Check/clean Dirt On After-cooler Faces And Cooling Fan						X

		130		Inspect and clean air and water cooled oil cooler heat exchanger to ensure free all dust, dirt, scale, debris and deposits										X

		140		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies		X
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Air Compressor, Recip

				AIR COMPRESSOR, RECIP



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Check unit for proper operation						X										

		20		Check compressor oil level						X										

		30		Ensure belt guards are properly installed						X										

		40		Inspect unit for air and oil leaks						X										

		50		Drain moisture from air tank, check operation of auto drain if installed						X										

		60		Check operation of all operating and safety controls						X

		70		Record compressor start and stop pressures and measure full load amps.						X										

		80		Inspect unit for noise, vibration and overheating						X										

		90		Clean exterior of unit and surrounding area						X										

		100		Inspect drive belts and sheaves, replace if worn, cracked, glazed or rotted. 				 		X										

		110		Check and adjust belt tension and alignment						X				 

		120		Lubricate motor						X										

		130		Clean air inlet screen						X										

		140		Remove & Hydrostatically Test And Certify The Pressure Relief Valve and gauges, or replace with new ASME Certified components per NASA Standard 8719.17A										X						

		150		Ensure that all covers, access panels, screens, etc. are properly installed and secure before leaving the job						X

		160		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies						X
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Crane, Overhead

				CRANE, OVERHEAD



		TID		Task Description		W		M		Q		SA		A		2Y		4Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Check with operating or area personnel for deficiencies.				X

		20		Inspect crane for damaged structural members, alignment, worn pins, column fasteners, stops and capacity markings.				X

		30		Inspect and lubricate power cable tension reel and inspect condition  of cable.				X

		40		Check operation of upper and lower travel limit switches.				X

		50		Inspect brake mechanism 										X

		60		Inspect, clean and lubricate trolley assembly and reduction gear bearings.				X

		70		Drain an replace reduction gear housing oil.										X

		80		Inspect and clean hook assembly and chain or wire rope sheaves.				X

		90		Inspect, clean and lubricate hoist motor. 				X

		100		Check pendent control for hoist operation- travel function, up, down, speed stepping, etc.				X

		110		Lubricate rails.				X

		120		Inspect control cabinet.										X

		130		Weight capacity test hoisting equipment, 100% of rated capacity in accordance with 29 CFR 1910.179														X

		140		 Clean work area.				X

		150		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies				X
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Door, Overhead, RU, Man.

				DOOR, OVERHEAD, RU, MAN.



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Check with operating or area personnel for deficiencies.								X

		20		Perform visual inspection. Inspect bottom bar for bending and deformation, damaged slats, pinched guides and dented or missing hood. Repair all observed defects.								X

		30		Check all fasteners to ensure that they are tight and secure including wall attachment bolts, guide assembly bolts, bracket attachment bolts, set screws on gears and sprockets, tension wheel, keys.								X

		40		Check Operating Barrel Assembly including tension wheel, tension spring, and tension bracket for damage and proper adjustment. Adjust tension per manufacturers specifications.								X

		50		Inspect and lubricate door guides, pulleys and hinges.								X

		60		Operate door manually using chain operator. Check for proper operation, binding, or misalignment; adjust or replace components as necessary.								X

		70		Remove debris from door track								X

		80		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies								X







&"Times New Roman,Regular"&18J-C02 Asset Maintenance Requirements	


Page &P of &N	




Door, Overhead, RU, Elec.

				DOOR, OVERHEAD, RU, ELEC.



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Check with operating or area personnel for deficiencies.								X

		20		Perform visual inspection. Inspect bottom bar for bending and deformation, damaged slats, pinched guides and dented or missing hood. Repair all observed defects.								X

		30		Check all fasteners to ensure that they are tight and secure including wall attachment bolts, guide assembly bolts, bracket attachment bolts, set screws on gears and sprockets, tension wheel, keys.								X

		40		Check Operating Barrel Assembly including tension wheel, tension spring, and tension bracket for damage and proper adjustment. Adjust tension per manufacturers specifications.								X

		50		Inspect and lubricate door guides, pulleys and hinges.								X

		60		Inspect and lubricate motor gearbox, drive chain (or belt) and motor; adjust or replace components as necessary.								X

		70		Operate door electrically from push button station. Inspect for proper operation, binding, or misalignment; adjust or replace components as necessary.								X

		80		Operate door manually using chain operator. Check for proper operation, binding, or misalignment; adjust or replace components as necessary.								X

		90		Check operation of door safety edge switch and limit switches to ensure proper operation. Replace switches if faulty or deficient.								X

		100		Check operation of door operator and motor. Check voltage and amperage, check for overheating and loose connection. Repair or replace faulty connections and components.								X

		110		Check electrical operation including wiring, connections and contacts; adjust or replace as necessary.								X

		120		Remove debris from door track								X

		130		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies								X
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Door, Sliding, Electric

				DOOR, SLIDING, ELECTRIC



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Check with operating or area personnel for obvious deficiencies								X

		20		Check for proper operation, binding or misalignment; adjust as necessary.								X

		30		Check and lubricate door guides, pulleys and hinges.								X

		40		Inspect and lubricate motor gearbox, drive chain (or belt), and motor; adjust as necessary.								X

		50		Check operation of limit switch; adjust as necessary								X

		60		Check wiring, connections and contacts; tighten or replace as necessary.								X

		70		Clean area around door								X

		80		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies								X
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Door, Vertical Lift

				DOOR, VERTICAL LIFT



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Check with operating or area personnel for deficiencies.								X

		20		Check Gear Oil Add Oil If Low								X

		30		Inspect Cable Clamps And Roller Wheels For Loose Or Missing Hardware								X

		40		Inspect Guards, Access Panels, & Covers Re-install Where Loose Or Removed								X

		50		Visually Check Condition Of Doors And Or Hardware								X

		60		Inspect, Lubricate, Wipe-up Extra Grease On All Cable Wheels								X

		70		Clean & Inspect Starter Contacts - Report Status Ok/burnt/worn								X

		80		Check For Proper Operation								X

		90		Inspect Chains & Sprockets For Excessive Wear - Report Defects Here								X

		100		Check Switches & Other Electric Devices For Proper Operation & Secure Mounting								X

		110		Lube Pivots On Mechanical Linkage - Check For Wear, Looseness Or Binding								X

		120		Clean Heavy Grease, Dirt & Oil From Machine								X

		130		Inspect Supports For Soundness & Stability - Report Conditions Found								X

		140		Check Operation Of Doors, Limit Switches & Controls For Proper Operation								X

		150		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies								X
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Emergency Eyewash, Plumbed

				EMERGENCY EYEWASH, PLUMBED



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Check and ensure that the path to the eyewash is unobstructed. Remove any obstructions.		X						

		20		Check and verify that a high visibility sign marking the eyewash location is in place and that the area is illuminated.		X

		30		Check that the nozzle caps are in place to prevent contamination and that the nozzles, nozzle caps, bowl/sink are clean and sanitary.		X						

		40		With the nozzle caps in place actuate the eyewash valve to its fully opened position. Verify that the caps come off and that water flows. Flow the water until it runs clear. Verify the water flow appears  uniformly distributed from all nozzles.		X						

		50		Check and verify that the water continues to flow until the valve is manually returned to its closed position		X

		60		Report problems and deficiencies to the maintenance and operations service provider.		X								

		70		Check and document that the water pressure to the eyewash station is at least 30 psig and not greater than 80psig.										X

		80		Measure and document the water flow from the eyewash / face-wash nozzles using a flow meter or by timing and measuring flow into a suitable container. Verify that the flow rates for eyewash units is at least .4 GPM, verify that flow rates for face wash units is at least 3 GPM.										X

		90		Measure and document the water temperature. The water temperature must be 60 - 100 degrees Fahrenheit.										X

		100		Inspect all components including actuator valve, foot pedals, hand paddles for proper operation, insulation (outdoor units) and corrosion.										X

		110		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies		X

		120		Sign and date service tag attached to the unit. Attach new tag for weekly and annual inspections if required.		X								X
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Emergency Eyewash-Shower

				EMERGENCY EYEWASH-SHOWER



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Check and ensure that the path to the eyewash is unobstructed. Remove any obstructions.		X						

		20		Check and verify that a high visibility sign marking the eyewash \ shower location is in place and that the area is illuminated.		X

		30		Check that the nozzle caps are in place to prevent contamination and that the nozzles, shower head, nozzle caps, bowl/sink are clean and sanitary.		X						

		40		With the nozzle caps in place actuate the eyewash valve to its fully opened position. Verify that the caps come off and that water flows. Flow the water until it runs clear. Verify the water flow appears  uniformly distributed from all nozzles.		X						

		50		Check and verify that the water continues to flow from the eyewash until the valve is manually returned to its closed position		X

		60		If there is no area drain in the emergency shower area use an emergency shower test kit to contain the water. 		X

		70		Actuate the emergency shower valve to its fully opened position. Verify that the water flows. Flow the water until it runs clear. Verify the water flow appears  uniformly distributed from the showerhead.		X						

		80		Check and verify that the water continues to flow from the showerhead until the valve is manually returned to its closed position		X

		90		Report problems and deficiencies to the maintenance and operations service provider.		X						

		100		Verify that the shower valve actuator is within 69 inches of the floor or ground level.										X

		110		Check that the water pressure to the eyewash and shower station is at least 30 psig and not greater than 80psig.										X

		120		Measure and document the water flow from the eyewash and shower using a flow meter or by timing and measuring flow into a suitable container. Verify that the flow rate for the eyewash is at least .4 GPM, verify that the flow rate for the shower is at least 20 GPM.										X

		130		Measure and document the water temperature. The water temperature must be 60 - 100 degrees Fahrenheit.										X

		140		Measure the diameter of the shower water flow pattern at 60 inches above the standing surface to verify that it is at least 20 inches. 										X

		150		Inspect all components including actuators, valves, foot pedals, hand paddles for proper operation, insulation (outdoor units) and corrosion.										X

		160		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies										X

		170		Sign and date service tag attached to the unit. Attach new tag for weekly and annual inspections if required.		X
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Eyewash, Portable

				EYEWASH, PORTABLE



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Check and ensure that the path to the eyewash is unobstructed. Remove any obstructions.		X						

		20		Check and verify that a high visibility sign marking the eyewash location is in place and that the area is illuminated.		X

		30		Check that the nozzle caps are in place to prevent contamination and that the nozzles, nozzle caps, bowl/sink are clean and sanitary.		X						

		40		Check the level of the flushing fluid. 		X						

		50		Report problems and deficiencies to the maintenance and operations service provider.		X								

		60		Measure and document the water flow from the eyewash / facewash nozzles using a flow meter or by timing and measuring flow into a suitable container. Verify that the flow rates for eyewash units is at least .4 GPM, verify that flow rates for face wash units is at least 3 GPM.								X

		70		Drain and dispose of the eyewash fluid. Disinfect and rinse the self contained portable eyewash container thoroughly and refill with eyewash solution. Add bacteria inhibitor solution if required by the manufacturer's instructions that are attached to the eyewash container.								X

		80		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies								X

		90		Sign and date service tag attached to the unit. Attach new tag for weekly and annual inspections if required.		X
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Eyewash, Portable Pressurized

				EYEWASH, PORTABLE PRESSURIZED



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Check and ensure that the path to the eyewash is unobstructed. Remove any obstructions.		X						

		20		Check and verify that a high visibility sign marking the eyewash location is in place and that the area is illuminated.		X

		30		Check that the nozzle caps are in place to prevent contamination and that the nozzles, nozzle caps, bowl/sink are clean and sanitary.		X						

		40		Check the level of the flushing fluid. 		X						

		50		Report problems and deficiencies to the maintenance and operations service provider.		X								

		60		Measure and document the water flow from the eyewash / facewash nozzles using a flow meter or by timing and measuring flow into a suitable container. Verify that the flow rates for eyewash units is at least .4 GPM, verify that flow rates for face wash units is at least 3 GPM.								X

		70		Drain and dispose of the eyewash fluid. Disinfect and rinse the self contained portable eyewash container thoroughly and refill with eyewash solution. Add bacteria inhibitor solution if required by the manufacturer's instructions that are attached to the eyewash container.								X

		80		Test Pressure relief valve for proper operation		X

		90		Return air pressure per manufacturer's requirement. 		X

		100		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies		X

		110		Sign and date service tag attached to the unit. Attach new tag for weekly and annual inspections if required.		X
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Shower, Safety

				SHOWER, SAFETY



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Check and ensure that the path to the shower is unobstructed. Remove any obstructions.		X						

		20		Check and verify that a high visibility sign marking the shower location is in place and that the area is illuminated.		X

		30		Actuate the emergency shower valve to its fully opened position. Verify that the flow rate for the shower is at least 20 GPM. Flow the water until it runs clear. Verify the water flow appears uniformly distributed from the showerhead.		X						

		40		If there is no area drain in the emergency shower area use an emergency shower test kit to contain the water. 		X

		50		Measure and document the water temperature. The water temperature must be 60 - 100 degrees Fahrenheit.										X

		60		Measure the diameter of the shower water flow pattern at 60 inches above the standing surface to verify that it is at least 20 inches. 										X

		70		Inspect all components including actuators, valves, foot pedals, hand paddles for proper operation, insulation (outdoor units) and corrosion.										X

		80		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies		X

		90		Sign and date service tag attached to the unit. Attach new tag for weekly and annual inspections if required.		X
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Pump, Sewer Ejector, Duplex

				PUMP, SEWER EJECTOR, DUPLEX



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Check All Joints & Fittings For Leaks And Corrosion - Repair As Necessary						X

		20		Check Alarm Switches						X

		30		Check Pump For Proper Operation - Switch From Auto To Hand						X

		40		Check Self-priming Valve For Proper Operation - Lubricate If Necessary						X		 

		50		Turn Off Circuit Breaker						X				 

		60		Open Control Panel And Blow Out With Air						X				 

		70		Open Level Control Panel And Blow Out With Air						X				 

		80		Clean Air Pump Filters						X

		90		Check Oil Level In Pump: Add Oil If Necessary (30wt Non-detergent)						X

		100		Remove Belt Guards And Check Condition Of Belts: Adjust And Replace If Necessary						X

		110		Check pump controller for proper operation		 		 		X										

		120		Visually Inspect Enclosure: Clean Out All Debris And Wipe Down						X				 

		130		Close Control Panels						X

		140		Turn On Circuit Breakers, Make Sure Both Pumps Are Operational & Both Switches Are On Auto						X

		150		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies						X
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Fuel Station

				FUEL STATION



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		WARNING		Prior to any work on the system always shut off power.				 												

		NOTE		Record and maintain records of all installation tests, scheduled inspection and repairs, and equipment replacements and make such records available to the local district, CARB or EPA inspectors.

		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Inspect tank condition. All lines, fittings, sensors, and attaching components for general condition, leakage. 				X												

		20		Inspect paint for peeling or scraped areas, issues with welds on seams, supports or saddles.				X												

		30		Open the tank manhole cover and visually inspect the interior of the tank for general condition and  inspect the gaskets for cracking and hardening.				 						X						

		40		Inspect bolts and tank flange for corrosion				 		 				X						

		45		Inspect and measure grounding resistance for maximum of 25 Ohms. Correct deficiencies.										X

		50		Visually inspect fill coupler condition for damage to ring seal and for leakage.				X		 		 								

		60		Test all operating and safety controls for proper operation. Test overfill protection devices and clock gauge alarm batteries Correct deficiencies. 				X												

		70		Test monitoring device (mechanical or electronic) for detecting leaks in the interstitial space of double wall
constructed tanks. Check for alarm and fault conditions. Correct deficiencies.				X												

		75		Check operation of vapor recovery and venting system. Correct deficiencies.				X

		80		Remove any accumulation of oil in primary and secondary containment areas 				X												

		90		Check nozzle, hose, retract (including pulley, cord, weight etc) for leaks, wear, and malfunction				X

		100		Inspect and test emergency shutoff valve for proper operation.  Note - Always shut off the power to the dispenser when changing filters or doing maintenance.				X

		110		Check Overall Condition Of Dispenser - Annotate Discrepancies.				X

		120		Clean Dispenser Unit				X

		130		Replace fuel filters Annually or every 300,000 Gallons which ever comes first.										X

		140		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies				X
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Pump, Duplex Sump

				PUMP, DUPLEX SUMP



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Inspect piping and valves for leaks and condition								X								

		20		Inspect check valves for proper operation								X								

		30		Inspect controller wiring and controls for condition and proper operation								X								

		40		Test float switches and check for condition								X								

		50		Clean sump pit								X								

		60		Lubricate pumps if necessary								X								

		70		Inspect pump bodies for corrosion and clean and paint if necessary								X								

		80		Check condition and integrity of power cords and connection at pump motors								X								

		90		Inspect seal for leakage								X								

		100		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies								X								
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Generator, Emergency Diesel

				GENERATOR, EMERGENCY DIESEL



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow manufacturers testing and maintenance requirements to include but not limited to the following; 

		10		Check with area personnel for reports of deficiencies.		 		X										

		20		Check for oil, coolant and fuel leaks		 		X

		30		Check automatic transfer switch is in automatic and  generator breaker is closed		 		X

		40		Check battery charge and electrolyte specific gravity, add distilled water as required.  Check terminals for corrosion; clean and add anti-corrosion grease as required. Minimum specific gravity is 1.260.		 		X

		50		Measure and record individual cell and string float voltages.										X

		60		Check battery charger for proper operation				X

		70		Check crank case heater for proper operation.		 		X

		80		Check engine oil level; add as necessary.				X										

		90		Check engine air filter for dirt and restrictions; change as necessary.				 		X								

		100		Check belts for wear and tension; adjust or replace as necessary.				 		X								

		110		Inspect wiring, connections, sensors and switches; adjust or replace as necessary.				X		 								

		120		Check all fuel hoses for deterioration, damage and leaks replace as necessary				X										

		130		Inspect fuel rack										X

		140		Check injector nozzles; service or replace as necessary.										X

		150		Check coolant level and add if necessary				X				 						

		160		Check all coolant hoses and lines for deterioration, damage and leaks, replace as necessary				X										

		170		Clean radiator free of all debris and deposits to ensure maximum air flow and heat transfer				 						X				

		180		Check water pump and clutch for wear and leaks										X

		190		Measure coolant specific gravity and density with hydrometer  				X

		200		Change oil based on oil analysis report if applicable				  						X				

		210		Perform 30-minute test run; check for proper operation. Measure voltage, current, and frequency. Ensure generator is loaded to a minimum of 30% if not possible observe exhaust gas temperatures are above OEM recommended minimum.						 				X		 

		220		If monthly generator 30-minute tests are under light load (<30% rated load), run generator for three (3) hours under near full load. Calculate and trend fuel consumption versus load.										X

		230		Clean the generator power output and control boxes. Check for an tighten all loose connections.				X						 

		240		Check and torque the exhaust manifold and turbocharger (if applicable) fasteners										X

		250		Check operation of main generator circuit breaker by manually operating. Test the trip unit according the manufacturer's instructions.										X

		260		Inspect mounts and couplings and lubricate if required				 						X				

		270		Inspect contact points and wiring for wear and all connections for signs of overheating and looseness										X

		280		Wipe dirt from generator and enclosure; clean surrounding area.				X

		290		Inspect generator from top to bottom for loose bolts and broken guards				X

		300		Conduct and record performance evaluation on entire unit to determine maximum operational efficiency. 				X

		310		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies				X
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Gate, Electric

				GATE, ELECTRIC



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Check For Proper Operation								X								

		20		Inspect Track Wheels; Clean & Lube As Needed								X								

		30		Check Operation Of Clutch; Close Gate While Holding, Clutch Should Slip								X								

		40		Inspect Condition Of All Wiring								X								

		50		Check For Oil Leaks And Or Oil Level								X								

		60		Check For Broken/missing Hardware Record Here								X								

		70		Inspect Bearings & Clutch Assemblies; Clean & Lube As Necessary								X								

		80		Check Sprockets & Chain For Broken Links & Teeth; Lube As Needed						 		X								

		90		Check Condition Of Belt, Replace If Necessary						 		X

		100		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies						 		X
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Hoist

				HOIST



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Check with operating or area personnel for deficiencies.										X						

		20		Inspect for damaged structural members, alignment, worn pins, column fasteners, stops and capacity markings. 										X						

		30		Inspect and lubricate cable tension reel and inspect condition of cable.										X						

		40		Check pendent control for hoist operation - travel function, up, down, speed stepping, upper and lower travel limit switches, etc.										X						

		50		Inspect, clean and lubricate trolley assembly.										X						

		60		Drain and replace reduction gear housing oil.										X						

		70		Inspect brake mechanism.										X						

		80		Measure width and thickness of hook. Compare to design/discard dimensions.										X

		90		Perfrom load test										X

		100		Inspect and clean hook assembly and chain or wire rope sheaves.										X						

		110		Inspect, clean and lubricate hoist motor.										X						

		120		clean work area.										X						

		130		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies										X						
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Panel, Pneumatic

				PANEL, PNEUMATIC



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Check with operating personnel for discrepancies.										X

		20		Disconnect from power source; vacuum clean control panel compartment.										X

		30		Inspect wiring/components for frays and loose connecgtions; repair and tighten or replace.										X

		40		Check set point controls for temperature, humidity and pressure; adjust as necessary.										X

		50		Confirm correct pressure differential in both position controllers.										X

		60		Check electronic control signal source and strength.										X

		70		Inspect air systems for leaks using airborne ultrasonics										X

		80		Inspect relays, pilot valves and pressure regulators for proper operation; repair or replace as necessary.										X

		90		Replace sensor air filters, controllers and thermostats as necesssary.										X

		100		Clean area around unit.										X

		110		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies										X
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Pump, Centrifugal

				PUMP, CENTRIFUGAL



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Inspect for proper operation.								X		

		20		Inspect for leaks on suction and discharge piping, seals, packing glands; adjust or replace as required.								X		

		30		Check pump and motor bearings, couplings and other components for excessive noise, vibration, heating, and proper operation								X		

		40		Lubricate pump and motor if needed								X		

		50		Clean exterior of pump, motor and surrounding area.								X

		70		Record discharge/suction pressures and motor current (all phases)								X		 

		80		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies								X		
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Pump, Chilled Water

				PUMP, CHILLED WATER



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Inspect for proper operation.								X								

		20		Inspect for leaks on suction and discharge piping, seals, packing glands; adjust or replace as required.								X								

		30		Check pump and motor operation for excessive noise, vibration and heating.								X								

		40		Perform vibration analysis						X										

		50		Lubricate pump and motor if indicated by vibration analysis								X								

		60		Clean exterior of pump, motor and surrounding area.								X								

		70		Measure insulation resistance and poarization index (PI)										X						

		80		Record discharge/suction pressures and motor current (all phases)										X						

		90		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies								X								
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Pump, Circulating

				PUMP, CIRCULATING



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Inspect for proper operation.								X								

		20		Inspect for leaks on suction and discharge piping, seals, packing glands; adjust or replace as required.								X								

		30		Check pump and motor operation for excessive noise, vibration and heating.								X								

		40		Lubricate pump and motor if required								X								

		50		Clean exterior of pump, motor and surrounding area.								X								

		60		Record discharge/suction pressures and motor current (all phases)								X		 						

		70		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies								X								
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Meter, Flow

				METER, FLOW



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Inspect monitor for leaks, corrosion or broken sight glass; repair or replace as necessary.								X

		20		Inspect monitor operation for excessive noise.								X

		30		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies								X
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Pump, Hot Water

				PUMP, HOT WATER



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Inspect for proper operation.								X								

		20		Inspect for leaks on suction and discharge piping, seals, packing glands; adjust or replace as required.								X								

		30		Check pump and motor operation for excessive noise, vibration and heating.								X								

		40		Lubricate pump and motor if indicated by vibration analysis								X								

		50		Clean exterior of pump, motor and surrounding area.								X								

		60		Record discharge/suction pressures and motor current (all phases)								X								

		70		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies								X								
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Pump, Sump

				PUMP, SUMP



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Check pump for proper operation by filling sump with water and observing, high level alarm, pump on level, and pump off level.						X										

		20		Measure and record current on all phases										X						

		30		Measure insulation resistance and polarization index (PI)										X						

		40		Inspect check valve for proper operation						X										

		50		Inspect controller wiring and controls for condition and proper operation						X										

		60		Clean sump pit										X						

		70		Lubricate pump if necessary										X						

		80		Inspect pump body for corrosion and clean and paint if necessary										X						

		90		Inspect seal for leakage										X						

		100		Ensure that all covers, access panels, screens, etc. are properly installed and secure before leaving the job						X

		110		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies						X										
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Tank, Air Receiver

				TANK, AIR RECEIVER



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		NOTE		Comply with NASA Procedural Requirement 8719.17A

		10		 Inspect exterior of receiver for corrosion and peeling paint. 										X

		20		Check safety relief valve for poper operation. Remove and hydrostatically test and certify or replace the relief valve										X

		30		check automatic drain valve for proper operation.										X

		50		Remove access panel and inspect receiver tank internally for corrosion, moisture and dirt.										X

		60		Inspect all plumbing fittings and access points for leaks .										X

		70		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies										X
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Tank, Fuel

				TANK, FUEL



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Inspect non-freeze draw valves.										X

		20		Inspect storage tank vacuum and pressure vents. Ensure that all pressure relief devices are operational.										X

		30		Inspect vapor recovery line for degradation.										X

		40		Run pump and check operation if applicable.										X

		50		Inspect fuel strainer and clean as needed.										X

		60		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies										X



















&"Times New Roman,Regular"&18J-C02 Asset Maintenance Requirements	


Page &P of &N	




Vacuum Pump

				VACUUM PUMP



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Check with operating or area personnel for deficiencies.								X

		20		Check for leaks on suction and discharge piping, seals, etc.								X

		30		Check pump and motor operation for excessive vibration, noise and overheating. 								X

		40		Check alignment and clearances of shaft and coupler.								X

		50		Tighten or replace loose. Missing, or damaged nuts, bolts and screws.								X

		60		Lubricate pump and motor as required.								X

		70		Measure phase current and voltage and record suction pressure								X

		80		Clean pump, motor and surrounding area.								X

		90		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies								X
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Exhaust Ventilator

				EXHAUST VENTILATOR



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Ensure that all covers, access panels, screens, etc. are properly installed and secure before leaving the job										X						

		20		Inspect unit for proper operation										X						

		30		Inspect unit for noise, vibration and overheating										X						

		40		Check operation of dampers if applicable										X						

		50		Check fan for bent blades and other damage										X						

		60		Check condition and adjustment of belt if applicable										X						

		70		Check operation and calibration of controls such as thermostat										X						

		80		Clean fan blades, housing, motor and surrounding area										X						

		90		Lubricate fan and motor bearings as applicable										X						

		100		Inspect unit mounts for integrity										X						

		110		Check condition of motor sheave if applicable										X						

		120		Take and record motor amperage on each phase										X						

		130		Check interlocked dampers where installed										X						

		140		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies										X						





&"Times New Roman,Regular"&18J-C02 Asset Maintenance Requirements	


Page &P of &N	




Water Heater, Electric

				WATER HEATER, ELECTRIC



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Check with operating or area personnel for deficiencies.				 		 				X

		20		Inspect for water leaks to tank and piping.										X

		25		Inspect seismic restraints										X

		30		Check operation and condition of pressure relief valve				X				

		40		Hydrostatically test and certify pressure relief valve, or replace with ASME certified valve										X

		50		Check electrical wiring for fraying and loose connections.										X

		60		Check water temperature setting; adjust as necessary.										X

		70		Check Operation of Water Temperature Control to verify it cycles heating element on and off at set temperature										X

		80		Drain sediment from tank.										X

		90		Clean area around unit.										X

		100		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies										X
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Water Heater, Gas

				WATER HEATER, GAS



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Inspect for water leaks to tank and piping. Inspect for fuel system leaks.										X

		20		Check gas burners /pilot burners for proper flame and combustion.										X

		25		Manually operate pressure relief valve				X

		30		Check Gas Supply Pressure and Burner Manifold Pressure. Adjust To Manufacturers Requirements.										X

		40		Remove & Hydrostatically Test and Certify The Pressure Relief Valve or Replace With a New ASME Certifed Relief Valve.										X

		50		Check all operating & safety controls for proper operation (temperature regulators, thermostatic devices, automatic fuel shut off valve, etc.)										X

		60		Check draft diverter, flue pipe, chimney and storm caps, and clean or replace as necessary										X

		70		Check electrical wiring for fraying and loose conncetions.										X

		80		Check water temperature setting; adjust as necessary.										X

		90		Drain sediment from tank.										X

		100		Clean area around unit.										X

		110		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies										X
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Water Heater, PVI

				WATER HEATER, PVI



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Comply With All Safety & Maintenance Procedures In Heat Wise Manual SU-3										X

		20		Inspect & Clean All Dust And Combustible Materials From Burner & Blower Section										X

		30		Inspect Gas Train For Leaks Prior To Commencing Work. Repair Any Gas Leaks.										X

		40		Inspect heater tank and piping for water leaks. Correct and repair leaks.										X

		50		Check Gas Supply Pressure. Maintain Gas Supply Pressure Between 5" - 10" WC. Adjust To Manufacturers Requirements.										X

		60		Check Burner Pre-Purge Is A Minimum of 30 Seconds IAW Manufacturers Manual.										X

		70		Check Operation Of Blower Motor For Vibration, Overheating And Rated Voltage & Amps										X

		80		Check That Burner Ignition Is Within 4 Seconds IAW Manufacturers Manual.										X

		90		Check Operation of Air Flow Safety Switch. Verify That Switch Closes When The Burner Blower Operates, And That The Gas Valve Closes When Blower Air Pressure Is Loss.										X

		100		Visually check gas burners /pilot burners for proper flame and combustion. Adjust Combustion Air As needed.										X

		110		Check Gas Manifold Pressure. Maintain Between 2.2 to 4.0" WC.										X

		120		Use a Calibrated Combustion Gas Analyzer To Check Flue Gas CO2, O2 and CO. Per Manufacturers Requirment Maintain 9% - 9.8% CO2, 5% - 3% O2, Less Than 400 ppm CO. Adjust Combustion Air & Firing Rate As Necessary.										X

		130		Check draft diverter, flue pipe, chimney and storm caps, clean or replace as necessary. Check And Adjust Barometric Draft to -.02" WC to +.05" WC.										X

		140		Remove & Hydrostatically Test and Certify The Pressure Relief Valve or Replace With a New ASME Certifed Relief Valve.										X

		150		Check electrical wiring for fraying and loose conncetions.										X

		160		Check water temperature setting; adjust as necessary.										X

		170		Drain sediment from tank.										X

		180		Clean area around unit.										X

		190		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies										X
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Water Softener

				WATER SOFTENER



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Check with building personnel for report of water softener effectiveness.						X		

		20		Check pressure guages for proper operation.						X		

		30		Check density of brine solution in salt tank.						X		

		40		Check operation of float control in brine.						X		

		50		Inspect water softener piping, fittings and valves for leaks.						X

		60		Lubricate valves and motors.						X

		70		Make minor adjustments to water softener controls if required.						X

		80		Inspect softener base and brine tank for corrosion and repair as needed.						X

		90		Check operation of the fill valve in brine tank.						X

		100		Check softener electrical wiring and phasing.						X

		110		Clean up area around softener.						X

		120		Check water hardness and pH						X

		130		Check and verify regenitive cycle time						X

		140		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies						X
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Air Dryer

				AIR DRYER



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Check and record leaving air temperature, determine dewpoint		 		 		X										

		20		Check operation of condenser fan		 		 		X										

		30		Clean unit and condenser		 		 		X										

		40		Check system pressure regulating valve to ensure it is maintaining design system pressure		 		 		X										

		50		Test auto blow down if installed		 		 		X										

		60		Replace oil absorbing cartridge and air filters if installed				 		X										

		70		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies		 		 		X										
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Loading Dock, Manual

				LOADING DOCK, MANUAL



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Lubricate Anchor Pivots								X

		20		Clean Dust, Lint & Dirt From Machine Outside, & Inside Covers								X

		30		Lube Pivots On Mechanical Linkage Check For Wear, Looseness Or Binding								X

		40		Clean Heavy Grease, Dirt & Oil From Machine								X

		50		Check For Proper Operation								X

		60		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies								X
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Loading Dock, Hydraulic

				LOADING DOCK, HYDRAULIC



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Utilize Safety Pin when ever accessing area under the lift.

		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Remove debris on and around leveler. Be sure the hinge section of the lip and the platform is clean.						X

		20		Check unit for proper operation.						X

		30		With the leveler supported by the Safety Pin, check
hydraulic fluid level in tank. Add fluid if necessary.
Use only Manufacturer approved hydraulic fluids.						X

		40		Inspect structure, hinge pins, clevis pins and cotter pins for abnormal wear.						X

		50		Inspect all conduit, boxes and electrical connections
for damage.						X

		60		Inspect all weather seals (if installed) and replace if
worn or damaged.						X

		70		Inspect dock bumpers, Replace if torn/worn. 4” of
bumper protection is required.						X

		80		Check conditions of concrete, angles and welds.						X

		90		Lubricate all hinge pins and clevis pins						X

		100		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies						X
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Elevator

				ELEVATOR



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Ride car, checking for unusual noise or operation				X

		20		In Car: Inspect and clean fixtures and signal in operating panel and car position and direction indicator.				X

		30		In Car: Check operation of emergency lights and bell.				X

		40		In Car: Check handrails, ceiling panels and hang on panels for tightness.				X

		50		In Car: Check for tripping hazards.				X

		60		Inspect and lubricate rails of hoistway.				X

		70		Hallway Corridor: Inspect hall buttons, signal lamps, lanterns, and hall position indicator.				X

		80		Hallway Corridor: Inspect starter station, key operation and lamps.				X

		90		Motor Room: Inspect machine equipment room.				X

		100		Motor Room: Lockout and log record.				X

		110		Motor Room: Inspect tank oil level.				X

		120		Motor Room: Inspect and adjust controller contacts.						X

		130		Motor Room: Inspect pump and valve unit for leaks.						X

		140		Motor Room: Inspect and adjust contriller overloads; set timers.										X

		150		Motor Room: Tighten connections and clean controller fuses and holders.										X

		160		Motor Room: Inspect and lubricate pump motor bearings.										X

		170		Hatch: Check hoist way car rails, brackets and fish plates.										X

		180		Hatch: Inspect/lubricate overhead hatch switches and cams.										X

		190		Hatch: Inspect/clean/lubricate hatch door locks, rollers, tracks, upthrusts, relating cables, racks, sight guards and closers, motors, gearboxes, limit and zone switches.										X

		200		Hatch: Inspect door gibs and fastening.										X

		210		Hatch: Inspect/clean/lubricate cab top guides, steading devices, safety switches, inductors, leveling devices, selector tape, switches, hitches and fan motor.										X

		220		Hatch: Check traveling cables for wear.										X

		230		Hatch: Inspect/clean/lubricate door operator roller track,  upthrusts, related cables, clutch, retiring cam and door gib,										X

		240		Hatch: Inspect door operator; clean and lubricate chain and belt tension.						X

		250		Hatch: Inspect door, clean and adjust safety edge, light ray and cables.						X

		260		Hatch: Clean an adjust proximity devices on door.						X

		270		Inspect pit gland packing						X

		280		Inspect/clean/lubricate under car guides, selector tape, traveling cable, switches and platen plate assembly										X

		290		Clean equipment and surrounding area.				X

		300		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies				X



				Contact Contractor To Conduct Annual Inspection
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Door, Hangar

				DOOR, HANGAR



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Lockout Control Switch				X

		20		Lockout Door Controls				X

		30		Check Gear Oil Add Oil If Low										X

		40		Inspect Cable Clamps And Roller Wheels For Loose Or Missing Hardware				X

		50		Inspect Guards, Access Panels, & Covers Re-install Where Loose Or Removed				X

		60		Visually Check Condition Of Doors And Or Hardware				X

		70		Inspect, Lubricate, Wipe-up Extra Grease On All Cable Wheels				X

		80		Clean & Inspect Starter Contacts - Report Status Ok/burnt/worn				X

		90		Check For Loose Hardware; Tighten/adjust As Needed				X

		100		Check Entire Break Assembly For Tightness Of All Fasteners - Reassemble										X

		110		Inspect Chains & Sprockets For Excessive Wear - Report Defects Here				X

		120		Check Switches & Other Electric Devices For Proper Operation & Secure Mounting				X

		130		Inspect Personnel Doors & Roll-up Doors For Loose Hardware & Operation				X

		140		Lube Pivots On Mechanical Linkage - Check For Wear, Looseness Or Binding				X

		150		Clean Heavy Grease, Dirt & Oil From Machine				X

		160		Lubricate All Rope Sheave Bearings				X

		170		Inspect Supports For Soundness & Stability - Report Conditions Found				X

		180		Check Operation Of Doors, Limit Switches, Controls, & Bells For Proper Operation				X

		190		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies				X

		200		Contact Contractor To Conduct Annual Inspection										X
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Hoist, Wheel Chair

				HOIST, WHEEL CHAIR



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Check with operating personnel for any deficiencies.								X

		20		Check voltage and amperage under load.								X

		30		Check bolts securing drive cabinet and base. Tighten as required.								X

		40		Check belt tension.								X

		50		Check lift nut assembly.								X

		60		Check cam rollers.								X

		70		Check wear pads for excessive wear.								X

		80		Inspect motor and shaft pulleys.								X

		90		Check Acme screw alignment.								X

		100		Inspect and lubricate upper and lower bearings.								X

		110		Check fastening of cable harness.								X

		120		Check alignment of platform and doors.								X

		130		Check door interlock switch for proper operation.								X

		140		Check operation of final limit switch and emergency stop/start.								X

		150		Check call/send controls at each station and on platform.								X

		160		Lubricate hinge of flip up ramp.								X

		170		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies								X
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Lift

				LIFT



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Check with operating personnel for any deficiencies.		X

		20		Tighten All Fastening Anchors		X

		30		Check Concretes For Stress Cracks		X

		40		Check Overhead Cutoff Cable Is Adjusted Properly		X

		50		Inspect Ramp For Proper Operation						X

		60		Lubricate Ramp Linkage And Hinges						X

		70		Lubricate Gate Hinges And Adjust Speed Of Door/gate Closer						X

		80		Inspect All Travel Cables For Excessive Wear						X

		90		Check Level Of Hydraulic Fluid (platform In Down Position)						X

		100		Dress Ropes With Sae-20w Oil						X

		110		Check Hydraulic Plumbing For Leaks						X

		120		Verify Operation Of Slack Rope Device						X

		130		Lubricate Linkage Of Slack Rope Device						X

		140		Equalize Tension Of Ropes						X

		150		Clean Guide Chanels And Apply Grease

		160		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies						X
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STAK, Storage Sys

				STAK, STORAGE SYS



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Inspect Unit for damage.								X

		20		Lubricate hoist per manufacturer's instruction.								X

		30		Lubricate bridge, rotary and fork mounting bearings as required. 								X

		40		Inspect hardware and fasteners for tightness								X

		50		Check electrical connections at the overhead system buss.								X

		60		Test and Verify Proper Operation Of Unit								X

		70		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies								X
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Building Automation System

				BUILDING AUTOMATION SYSTEM



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Check and adjust BAS / EMS schedules to accommodate building operations and for compliance with DFRC Energy Policy				X

		20		Verify heating and cooling temperature setpoints are in compliance with current DFRC Energy Conservation Policy				X

		30		Measure and test accuracy, calibration and operation of temperature sensors										X

		50		Check and calibrate tuning loops								X

		60		Check system for proper programmed operation				X

		70		Check and replace back up batteries in system hardware and firmware												X

		80		 Backup System Program				X

		90		Make adjustments and repairs to ensure proper operation.				X

		100		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies				X





&"Times New Roman,Regular"&18J-C02 Asset Maintenance Requirements	


Page &P of &N	




VAV Boxes

				VAV BOXES



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Open/close VAV control box access										X

		20		Check that pneumatic tubing/electrical connections are in place and tight.										X

		30		Tighten arm on actuator output shaft.										X

		40		Cycle damper actuator while watching for proper operations. Verify that blades fully open and close.										X

		50		Lubricate actuator linkage and damper blade pivot points.										X

		60		Cycle reheat water control valve for proper operating range. 										X

		70		Clean reheat water strainer and check supply and return piping and fittings for leaks.										X

		80		Inspect and clean reheat coils.										X

		90		Test VAV Unit for proper operation to ensure operational efficiency.										X

		100		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies										X
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Variable Frequency Drive

				VARIABLE FREQUENCY DRIVE



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Visually inspect and note any hunting								X

		20		Clean ventilation inlets and inside of cabinet								X

		30		Perform operational test of VFD. Simulate inputs to ramp unit to maximum and minimum output. Ensure proper response. Conduct performance evaluation on entire unit to determine maximum operational efficiency. 								X

		40		Measure output waveform								X

		50		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies								X
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Environmental Chamber Unit

				ENVIRONMENTAL CHAMBER UNIT



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Observe unit for any change in running conditions and/or unusual noises								X

		20		Check and clean control panel wiring and other components for damage and overheating								X

		30		Verify proper operation of control system and associated components								X

		40		Verify proper operation of variable drive								X

		50		Verify proper operation of condensing units								X

		60		Check oil levels on compressors								X

		70		Check for moisture in sight glass								X

		80		Check expansion valve operation								X

		90		Inspect all refrigerate piping and components for leaks, clearance and proper support								X

		100		Check solenoid valve operation								X

		110		Check and verify operation of all system safety cutouts								X

		120		Check for proper refrigerate charge on all circuits								X

		130		Measure and record all voltages and current readings for each compressor								X

		140		Check contactors contacts for pitting and overheating								X

		150		Check belts, replace and adjust								X

		160		Clean blower housing and blades								X

		170		Inspect and clean cooling coil and remove all debris and deposits between fins and tubing to provide maximum air flow and heat transfer								X

		180		Check heating elements and associated wiring								X

		190		Verify condenser water pressures and temperature 								X

		200		Lubricate bearings								X

		210		Clean dust, lint & dirt from machine outside, & inside covers								X

		220		Conduct and record performance evaluation on entire unit 								X

		230		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies								X

		240		Ensure that all covers, access panels, screens, etc. are properly installed and secure before leaving the job								X
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Evaporative Cooler Lay-up

				EVAPORATIVE COOLER LAY-UP



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Shut off water supply to prevent freezing. Drain water lines										X						

		20		Drain and flush the cooler pan. Clean it completely, inside and out.										X						

		30		Examine the cooler body and frames for signs of corrosion. Wire brush loose scale and paint with metal protective paint.										X

		40		Close any duct dampers which may be provided to prevent cold winter air from entering the building .										X

				Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies										X
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Evaporative Cooler Start Up

				EVAPORATIVE COOLER START UP



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Check with area or operating personnel for known deficiencies										X						

		20		Test proper operation of cooler, check for noise and vibration										X						

		30		Clean louver panels										X						

		40		Inspect cooler body, frame and components for rust and corrosion, prepare and paint rusted areas with rust inhibitor paint										X

		50		Lubricate fan bearings and motor if serviceable										X						

		60		Check belts, sheaves and pulleys for wear, cracking, rot, and glazing, replace if worn or defective. 										X						

		70		Check pulley and sheave alignments, and drive belt tension										X

		80		Inspect wiring for damage and loose connections, correct deficieinces										X						

		90		Clean sump, repair rusted and damaged areas										X						

		100		Clean and adjust float and float valve assembly. Test operation of float valve assemby to ensure it maintains proper water level. Replace if defective										X						

		110		Test operation and condition of drain valves and overflows. Repair or replace if defective										X

		120		Clean and remove scale, dirt, and debris from all surafces including fan wheels and cooling media.										X						

		130		Clean and test operation of strainers and pumps.										X

		140		Inpect, clean and test operation of water distribution headers, spray nozzles, orfices, and pans. Clean or replace nozzles to ensure proper distribution of water on cooling media										X						

		160		Start Unit and check for proper pump, fan and motor operation. Check airflow and supply air temperature to evaluate cooler performance. 										X						

		170		Make adjustments and repairs to ensure proper operation										X

		190		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies										X
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Air Conditioner

				AIR CONDITIONER



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Check w/area personnel for deficiencies								X

		20		Check for proper operation, excessive noise or vibration. Test operating and safety controls.								X

		30		Clean condenser coils, fins, & intake screens free of all debris and deposits to ensure maximum air flow and heat transfer								X

		40		Clean evaporator coil, drain pan & piping free of debris and deposits to ensure maximum air flow and heat transfer    								X

		50		Check electrical wiring & connections; tighten loose connections								X

		60		Inspect fan(s) for bent blades or unbalance; adjust and clean 								X

		70		Replace belts adjust for proper tension & alignment								X

		80		Lubricate shaft bearings & motor bearings								X

		90		Replace air filters								X

		100		Verify proper operation of dampers and economizers								X

		130		Clean area around equipment								X

		140		Conduct and record performance evaluation on entire unit to determine maximum operational efficiency. Use Form J-C13								X

		150		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies								X
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AC GAS PACK

				AC GAS PACK



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Check w/area personnel for deficiencies								X

		20		Check for proper operation, excessive noise or vibration. Test operating and safety controls.								X

		30		Clean condenser coils, fins, & intake screens free of all debris and deposits to ensure maximum air flow and heat transfer								X

		40		Clean evaporator coil, drain pan & piping free of debris and deposits to ensure maximum air flow and heat transfer    								X

		50		Check electrical wiring & connections; tighten loose connections								X

		60		Inspect fan(s) for bent blades or unbalance; adjust and clean 								X

		70		Replace belts adjust for proper tension & alignment								X

		80		Lubricate shaft bearings & motor bearings								X

		90		Replace air filters								X

		100		Test and Verify proper operation of dampers and economizers								X

		120		Check the opertion of gas valves and controls to ensure that gas flow is being properly supplied and shutoff completely.								X						

		130		Clean the furnace heat exchanger both internally and externally for cracks. Test supply air stream for CO2 and gases of combustion.								X						

		140		Check the pilot burner and main burners for scale, dust, or lint accumulation. Clean as needed.								X						

		150		Check the vent system for proper operation and soundness. Replace any parts that do not appear sound.								X						

		160		Check burners for proper combustion. 								X

		170		Check temperature rise across furnace to ensure proper operation. 								X

		180		Review BAS data to determine installed sensor/operator performance. Note sensors in alarm, operator over ride, and failed sensors.								X

		190		Clean area around equipment								X

		200		Conduct and record performance evaluation on entire unit to determine maximum operational efficiency. Use Form J-C13								X

		210		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies								X
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Air Conditioner, Window

				AIR CONDITIONER, WINDOW



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Check w/area personnel for deficiencies										X						

		20		Check for proper operation, excessive noise or vibration										X						

		30		Clean condenser coils, fins, & intake screens free of all debris and deposits to ensure maximum air flow and heat transfer										X						

		40		Clean evaporator coil, drain pan & piping free of debris and deposits to ensure maximum air flow and heat transfer    										X						

		50		Check electrical wiring & connections; tighten loose connections		 								X						

		60		Inspect fan(s) for bent blades or unbalance; adjust and clean 										X						

		70		Replace belts adjust for proper tension & alignment										X

		80		Lubricate shaft bearings & motor bearings										X

		90		Replace air filters										X

		120		Clean area around equipment										X

		130		Conduct and record performance evaluation on entire unit to determine maximum operational efficiency. 										X

		140		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies										X
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Air Handling Unit

				AIR HANDLING UNIT



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		 NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Observe unit for any change in running conditions and/or unusual noises								X

		20		Check air filters. Clean/replace pre-filters and bag filters  								X

		30		Inspect and Lubricate fan bearings 								X

		40		Inspect replace drive belts as necessary. Inspect sheaves and pulleys for wear replace as necessary.								X

		50		Inspect and clean motors, lubricate as required 								X

		70		Tighten sheave set screws. Torque in accordance with OEM specification								X

		80		Inspect coils, clean, and record supply and return water and air temperatures hot and cold decks.								X

		90		Perfrom calibration check of installed insturmentation using a calibrated thermometer. Calibrate as necessary								X

		100		Inspect unit for corrosion. If damage is found, clean, apply a rust inhibitor primer and a vinyl chlorinated lacquer.								X

		110		Inspect fan wheels and shaft								X

		120		Inspect the condensate pans, remove sludge, and any obstructions for proper drainage.Clear drain lines. If microbial growth (mold) is present, the contamination Must be mitigated using an EPA approved cleaning agent while wearing the appropriate PPE. Notify COTR immediately								X

		130		Check ecomizer damper linkages, set screws, and blade adjustment.								X

		150		Rotate the fan wheels and check for obstructions in the fan assembly and housings. Center if necessary.								X

		160		Check condition of gaskets and insulation, doors, and dampers								X

		170		Inspect flex connections for cracks and/or leaks. Repair/replace as required.								X

		180		Check all electrical connections at supply and return fans								X

		190		Replace all missing fasteners								X

		200		Test operation of economizer dampers and controls. Adjust as necessary and correct deficiencies								X

		210		Inspect and test all control valves for proper operation, leakage and stroke range.								X

		220		Conduct and record performance evaluation on entire unit to determine maximum operational efficiency. 								X

		230		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies								X
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Boiler, Seasonal

				BOILER, SEASONAL



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Check combustion chamber for air or gas leaks. 				X

		20		Check for water piping leaks around circulators, mixing valves, relief valves, and other fittings				X

		30		Visually inspect burner flame				X

		40		Visually inspect venting system for proper function, deterioration or leakage.				X

		60		Check electrical wiring to burner controls and blower.				X

		70		Simulate high and low pressure conditions and test proper operation of high and low gas pressure interlocks / switches (if equipped).										X

		80		Test operation of burner operating and safety controls. Test flame failure detection system and pilot turndown.				X

		90		Test high limit and operating temperature controls										X

		100		Remove & Hydrostatically Test and Certify The Pressure Relief Valve or Replace With a New ASME Certifed Relief Valve.										X

		110		Check operation of boiler low water cutoff devices and flow switches.				X

		120		Check hot water pressure gauges.				X

		130		Inspect and clean water column sight glass (or replace)				X

		140		Inspect and clean burners as necessary.										X

		150		Inspect and clean fire side and water side of boiler										X

		160		Perform combustion analysis and verify that boiler is operating within manufacturer's and regulatory requirements										X

		170		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies										X

		180		Clean area around boiler				X
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Heater, Elect. Duct

				HEATER, ELECT. DUCT



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:		 		 		 										

		10		Inspect unit for proper operation										X

		20		Check operation and calibration of controls such as thermostat, air flow cutout, high temp cutout 		 		 		 				X						

		30		Check control panel wiring and other components for damage and overheating										X

		40		Clean heating elements		 		 		 		 		X						

		50		Clean housing and surrounding area		 		 		 		 		X						

		60		Inspect unit mounts for integrity				 		 		 		X						

		70		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies		 		 		 				X						

		80		Ensure that all covers, access panels, screens, etc. are properly installed and secure before leaving the job		 		 		 				X
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Heater, Gas Duct

				HEATER, GAS DUCT



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Clean all dirt and grease from the primary and secondary combustion air openings.										X						

		20		Check the gas valve to ensure that gas flow is being shutoff completely.										X						

		30		Clean the heat exchanger both internally and externally.										X						

		40		Check the pilot burner and main burners for scale, dust, or lint accumulation. Clean as needed.										X						

		50		Check the vent system for soundness. Replace any parts that do not appear sound.										X						

		60		Check all electrical connections 										X						

		70		Replace all missing fastners										X						

		80		Check burners for proper combustion, check CO2 readings in supply air flow. 										X

		90		Review BAS data to determine installed sensor/operator performance. Note sensors in alarm, operator over ride, and failed sensors.										X

		100		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies		 		 		 				X						
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Heater, Cabinet

				HEATER, CABINET



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Inspect unit for proper operation										X

		20		Check operation and calibration of controls such as thermostat, air flow cutout, high temp cutout 										X

		30		Clean coil 										X

		40		Clean housing and surrounding area										X

		50		Inspect unit mounts for integrity										X

		60		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies										X

		70		Ensure that all covers, access panels, screens, etc. are properly installed and secure before leaving the job										X
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Heater, Overhead Elect

				HEATER, OVERHEAD ELECT



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Verfy proper operation										X

		20		Fan Models - Clean the fan blade, fan guard, and motor.										X

		30		Clean the heat element										X

		40		Check the wiring for any damaged wire. Replace damaged wiring.										X

		50		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies										X





&"Times New Roman,Regular"&18J-C02 Asset Maintenance Requirements	


Page &P of &N	




Heater, Overhead Gas

				HEATER, OVERHEAD GAS



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Clean all dirt and grease from the primary and secondary combustion air openings.										X

		20		Fan Models - Clean the fan blade, fan guard, and motor.										X

		30		Blower Models - Clean the blower, the belt guard, the inlet guard, and motor of all dirt and grease. Check the blower belt for tension and wear.										X

		40		Check the gas valve to ensure that gas flow is being shutoff completely.										X

		50		Clean the heat exchanger both internally and externally.										X

		60		Check the pilot burner and main burners for scale, dust, or lint accumulation. Clean as needed.										X

				Check burners for proper combustion, check CO2 readings in supply air flow. 										X

		70		Check the vent system for soundness. Replace any parts that do not appear sound.										X

		80		Check the wiring for any damaged wire. Replace damaged wiring.										X

		90		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies										X
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Heater, Radiant Overhead Gas

				HEATER, RADIANT OVERHEAD GAS



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Inspect the flexible gas connector for any evidence that a fatigue crack has developed or is developing.										X

		20		Check unit mounts for integrity										X

		30		Check for carbon formation on ceramic surface of burner. Clean burner with brush if needed.										X

		40		Check electrical connections and wiring. 										X

		50		Check electrode ignitor for frayed wire and location. 										X

		60		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies										X
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Heater, Tubular Overhead Gas

				HEATER, TUBULAR OVERHEAD GAS



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Inspect the flexible gas connector for any evidence that a fatigue crack has developed or is developing.										X

		20		Inspect the electrical supply connection for any insulation damage										X

		30		Check the combustion chamber tube for any evidence of burnout.										X

		40		Check all of the heat exchanger tubes for any indications of a hole developing.										X

		50		Check the bolts and screws on the tube couplings for tightness. Tighten all bolts and screws.										X

		60		Check the vent terminal and the combustion air inlet terminal for any restrictions and/or damage. Clean if restricted.										X

		70		Clean spark electrode, burner and fan assembly.										X

		80		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies										X
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Heating Unit, Gas Fired

				HEATING UNIT, GAS FIRED



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		 NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Observe unit for any change in running conditions and/or unusual noises										X

		20		Replace air filters.										X

		30		Lubricate fan bearings 										X

		40		Inspect belts and sheaves. Adjust/replace belts.										X

		50		Inspect and clean motors, lubricate as required 										X

		60		Perfrom calibration check of installed insturmentation using a calibrated thermometer. Calibrate as necessary										X

		70		Inspect unit for corrosion. If damage is found, clean, apply a rust inhibitor primer and a vinyl chlorinated lacquer.										X

		80		Clean fan wheels and shaft										X

		90		Inspect the condensate pans, remove sludge, and any obstructions for proper drainage.Clear drain lines. If microbial growth (mold) is present, the contamination Must be mitigated using an EPA approved cleaning agent while wearing the appropriate PPE. Notify COTR immediately.										X

		100		Check damper linkage, set screws, and blade adjustment.										X

		110		Check and clean damper operators										X

		120		Rotate the fan wheels and check for obstructions in the fan assembly and housings. Center if necessary.										X

		130		Check condition of gaskets and insulation, doors, and dampers										X

		140		Inspect flex connections for cracks and/or leaks. Repair/replace as required.										X

		150		Clean all dirt and grease from the primary and secondary combustion air openings.										X

		160		Check the gas valve to ensure that gas flow is being shutoff completely.										X

		170		Clean the heat exchanger both internally and externally.										X

		180		Check the pilot burner and main burners for scale, dust, or lint accumulation. Clean as needed.										X

		190		Check the vent system for soundness. Replace any parts that do not appear sound.										X

		200		Check burners for proper combustion, check CO2 readings in supply air flow. 										X

		210		Check all electrical connections 										X

		220		Replace all missing fastners										X

		230		Review BAS data to determine installed sensor/operator performance. Note sensors in alarm, operator over ride, and failed sensors.										X

		240		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies										X
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Chiller, Recip, Air Cooled

				CHILLER, RECIP, AIR COOLED



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Observe unit for any change in running conditions and/or unusual noises and review daily chiller log								X

		20		Check unit for signs of oil and refrigerant leaks								X

		30		Check sump oil levels and record oil temperatures								X

		40		Check and record suction and discharge pressures								X

		50		Check for proper refrigerant levels								X

		60		Check condensers for obstructions								X

		70		Check fans for noise and vibration								X

		80		Check contactors, sensors and safeties for calibration and proper operations								X

		90		Check operation of metering device or devices								X

		100		Check control panel wiring and other components for damage and overheating								X

		110		Measure phase current (all phases)								X

		120		Lubricate fan shaft bearings								X

		130		Lubricate motor bearings								X

		140		Clean condensers completely free of all deposits,debri and dirt build up on fins and tubing to enable maximun allowable heat transfer								X

		150		Clean evaporator barrel,completely free all scale deposits, debri, and build up on all surfaces of tubes inside or out and other surface areas within evaporator barrel to enable maximum allowable heat transfer								X

		160		Change oil in compressors if required based on lube analysis results								X

		170		Change dehydrators if required								X

		180		Check all safeties and overloads for proper operation								X

		190		Change refrigerant filters if required								X

		200		Perform eddy current check of tubes								 								X

		210		Conduct performance evaluation to determine operational efficiency. 								X

		220		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies								X

		230		Ensure that all covers, access panels, screens, etc. are properly installed and secure before leaving the job								X
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Chiller, Recip, Water Cooled

				CHILLER, RECIP, WATER COOLED



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Observe unit for any change in running conditions and/or unusual noises and review daily chiller log								X

		20		Check unit for signs of oil and refrigerant leaks								X

		30		Check sump oil levels and record oil temperatures								X

		40		Check and record suction and discharge pressures								X

		50		Check for proper refrigerant levels								X

		60		Check and record condensers for proper pressures and temperatures in and out								X

		70		Verify proper cooling tower operation								X

		80		Check contactors, sensors and safeties for calibration and proper operations								X

		90		Check operation of metering device or devices								X

		100		Check control panel wiring and other components for damage and overheating								X

		110		Measure phase current (all phases)								X

		120		Clean condenser barrel,completely free all scale deposits, debri, and build up on all surfaces of tubes inside or out and other surface areas within condenser barrel to enable maximum allowable heat transfer								X

		130		Clean evaporator barrel,completely free all scale deposits, debri, and build up on all surfaces of tubes inside or out and other surface areas within evaporator barrel to enable maximum allowable heat transfer								X

		140		Change oil in compressors if required based on lube analysis results								X

		150		Change dehydrators if required								X

		160		Check all safeties and overloads for proper operation								X

		170		Change refrigerant filters if required								X

		180		Perform eddy current check of tubes																X

		190		Conduct performance evaluation to determine operational efficiency. 								X

		200		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies								X

		210		Ensure that all covers, access panels, screens, etc. are properly installed and secure before leaving the job								X
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Chiller, Centrifugal

				CHILLER, CENTRIFUGAL



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Observe unit for any change in running conditions and/or unusual noises and review daily chiller log								X

		20		Check unit for signs of oil and refrigerant leaks perform leak check								X

		30		Check sump oil levels and record oil temperatures								X

		40		Check and record suction and discharge pressures								X

		50		Check for proper refrigerant levels								X

		60		Check and record condensers for proper pressures and temperatures in and out								X

		70		Check and record evaporator for proper pressures and temperatures in and out								X

		80		Verify proper cooling tower operation								X

		90		Check contactors, sensors and safeties for calibration and proper operations								X

		100		Check operation of vane actuator, manually load and unload								X

		110		Check operation of purge pump								X

		120		Check control panel wiring and other components for damage and overheating								X

		130		Check and record all phases for voltage and ampacity on drive motor.								X

		140		Measure phase current (all phases)								X

		150		Clean condenser barrel,completely free all scale deposits, debri, and build up on all surfaces of tubes inside or out and other surface areas within condenser barrel to enable maximum allowable heat transfer								X

		160		Clean evaporator barrel,completely free all scale deposits, debri, and build up on all surfaces of tubes inside or out and other surface areas within evaporator barrel to enable maximum allowable heat transfer								X

		170		Check motor coupling for tightness and proper alignment								X

		180		Clean motor and lubricate as required  								X

		190		Inspect drive seal for condition and leak rate								X

		200		Change oil in compressors if required based on lube analysis results								X

		210		Change dehydrators if required								X

		220		Check all safeties and overloads for proper operation								X

		230		Change refrigerant filters if required								X

		240		Perform eddy current check of tubes								 								X

		250		Conduct performance evaluation to determine operational efficiency. 								X

		260		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies								X

		270		Ensure that all covers, access panels, screens, etc. are properly installed and secure before leaving the job								X
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Chiller, Screw

				CHILLER, SCREW



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Observe unit for any change in running conditions and/or unusual noises and review daily chiller log								X

		20		Check unit for signs of oil and refrigerant leaks perform leak check								X

		30		Check sump oil levels and record oil temperatures								X

		40		Check and record suction and discharge pressures								X

		50		Check for proper refrigerant levels								X

		60		Check and record condensers for proper pressures and temperatures in and out								X

		70		Check and record evaporator for proper pressures and temperatures in and out								X

		80		Verify proper cooling tower operation								X

		90		Check contactors, sensors and safeties for calibration and proper operations								X

		100		Ensure all gauges and thermometers are in operating condition replace if necessary								X

		110		Check operation of oil pump and oil separator								X

		120		Check and clean control panel wiring and other components for damage and overheating								X

		130		Check and record all phases for voltage and ampacity on drive motor.								X

		140		Measure phase current (all phases)								X

		150		Check and clean motor starter panel								X

		160		Clean condenser barrel,completely free all scale deposits, debri, and build up on all surfaces of tubes inside or out and other surface areas within condenser barrel to enable maximum allowable heat transfer								X

		170		Clean evaporator barrel,completely free all scale deposits, debri, and build up on all surfaces of tubes inside or out and other surface areas within evaporator barrel to enable maximum allowable heat transfer								X

		180		Check motor coupling for tightness and proper alignment								X

		190		Clean motor and lubricate as required  								X

		200		Inspect drive seal for condition and leak rate								X

		210		Change oil in compressors if required based on lube analysis results								X

		220		Check all safeties and overloads for proper operation								X

		230		Change oil filter if required								X

		240		Change dehydrators if required								X

		250		Change refrigerant filters if required								X

		260		Perform eddy current check of tubes																X

		270		Conduct performance evaluation to determine operational efficiency. 								X

		280		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies								X

		290		Ensure that all covers, access panels, screens, etc. are properly installed and secure before leaving the job								X
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Chiller, Scroll, Water Cool

				CHILLER, SCROLL, WATER COOL



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Observe unit for any change in running conditions and/or unusual noises and review daily chiller log								X

		20		Check unit for signs of oil and refrigerant leaks perform leak check								X

		30		Check compressor oil levels and record oil temperatures								X

		40		Check and record suction and discharge pressures								X

		50		Check compressor heaters for proper operation

		60		Check for proper refrigerant levels								X

		70		Check and record  pressures and temperatures in and out on condenser barrel								X

		80		Check and record pressures and temperatures in and out on evaporator barrel								X

		90		Verify proper cooling tower operation								X

		100		Check contactors, sensors and safeties for calibration and proper operations								X

		110		Ensure all gauges and thermometers are in operating condition replace if necessary								X

		120		Check and clean control panel wiring and other components for damage and overheating								X

		130		Measure phase current (all phases)								X

		140		Check and clean motor starter panel								X

		150		Clean condenser barrel,completely free all scale deposits, debri, and build up on all surfaces of tubes inside or out and other surface areas within condenser barrel to enable maximum allowable heat transfer								X

		160		Clean evaporator barrel,completely free all scale deposits, debri, and build up on all surfaces of tubes inside or out and other surface areas within evaporator barrel to enable maximum allowable heat transfer								X

		170		Change oil in compressors if required based on lube analysis results								X

		180		Change dehydrators if required								X

		190		Check all safeties and overloads for proper operation								X

		200		Change refrigerant filters if required								X

		210		Perform eddy current check of tubes								 								X

		220		Conduct performance evaluation to determine operational efficiency. 								X

		230		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies								X

		240		Ensure that all covers, access panels, screens, etc. are properly installed and secure before leaving the job								X
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Chiller, Scroll, Air Cooled

				CHILLER, SCROLL, AIR COOLED



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Observe unit for any change in running conditions and/or unusual noises and review daily chiller log								X

		20		Check unit for signs of oil and refrigerant leaks perform leak check								X

		30		Check oil levels and record oil temperatures								X

		40		Check and record suction and discharge pressures								X

		50		Check for proper refrigerant levels								X

		60		Check and ensure all compressor heaters are properly operating and functioning								X

		70		Check and record condensers for proper pressures and temperatures in and out								X

		80		Check and record evaporator for proper pressures and temperatures in and out								X

		90		Check condenser for proper operation 								X

		100		Verify all fans are properly operating and cycling								X

		110		Check contactors, sensors and safeties for calibration and proper operations								X

		120		Ensure all gauges and thermometers are in operating condition replace if necessary								X

		130		Inspect compressor and fan motor contactors for pitting and excessive heating replace if required								X

		140		Check and clean control panel wiring and other components for damage and overheating								X

		150		Measure and record all voltages and currents for each compressor and motor (all phases)								X

		160		Check and clean motor starter panel								X

		170		Clean condenser coils,completely free all scale deposits, debri, and build up on all surfaces  								X

		180		Clean evaporator barrel,completely free all scale deposits, debri, and build up on all surfaces of tubes inside or out and other surface areas within evaporator barrel to enable maximum allowable heat transfer								X

		190		Perform acid test on system record results								X

		200		Change dehydrators if required								X

		210		Change refrigerant filters if required								X

		220		Check all safeties and overloads for proper operation								X

		230		Conduct and record performance evaluation on entire unit to determine maximum operational efficiency. 								X

		240		Perform eddy current check of tubes								 								X

		250		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies								X

		260		Ensure that all covers, access panels, screens, etc. are properly installed and secure before leaving the job								X
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Condenser, Air Cooled

				CONDENSER, AIR COOLED



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:																

		10		Observe unit for any change in running conditions and/or unusual noises								X

		20		Check integrity of fan guard and mounting bolts								X								

		30		Measure and record voltages and amperage 								X								

		40		Check Switches & Other Electric Devices For Proper Operation & Secure Mounting								X

		50		Check electrical wiring and connectors for general condition and signs of overheating/loose connections.								X								

		60		Clean Condenser Coil free of all debris and deposits								X								

		70		Lubricate bearings and motors as required								X

		80		Check All Joints & Fittings For Leaks And Corrosion - Repair As Necessary								X

		90		Check compressors for proper operation if applicable								X

		100		Check oil levels on compressors								X

		110		Check compressor comtactors for pitting and overheating								X

		120		Check all safeties and overloads for proper operation								X

		130		Perform acid test on system record results								X

		140		Conduct and record performance evaluation to determine  operational efficiency. 								X

		150		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies								X

		160		Ensure that all covers, access panels, screens, etc. are properly installed and secure before leaving the job								X
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Control Panel, Pneumatic

				CONTROL PANEL, PNEUMATIC



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		With panel disconnected from power source, clean control panel compartment with a vacuum.										X				

		20		Inspect wiring/components for loose connections; tighten, as required.										X				

		30		Check set point of controls temperature, humidity or pressure.										X				

		40		Check unit over its range of control.										X				

		50		Check for correct pressure differential on all two position controllers.										 X				

		60		Check source of the signal and its amplification on electronic controls.										X				

		70		Check air systems for leaks; repair as necessary.										X				

		80		Check relays, pilot valves and pressure regulators for proper operation; repair or replace as necessary.										 X				

		90		Replace air filters in sensors, controllers, and thermostats as necessary.										X				

		100		Clean area around equipment.										X				

		110		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies										X				
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Cooling Tower

				COOLING TOWER



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:		 

		10		Review water chemistry results for the past weeks, report discrepancies to utility control room								X

		20		Inspect general condition of unit								X

		30		Check chemical water treatment, equip't and supplies								X

		40		Confirm that heat tape & pipe wrap on water supply line is operational								X

		50		Check unit for unusual noise or vibration								X

		60		Check all joints & fittings for leaks and corrosion - replace as necessary								X

		70		Check hoses for leaks; replace as needed								X

		80		Check operation of make-up valve								X

		90		Check belts, tension and condition - adjust/replace If necessary								X

		100		Verify proper operation of basin sump heater/ clean elements								X

		110		Verify proper operation of re-circulation pump								X

		120		Check all flow control valves and dampers for free movement and proper operation								X

		130		Remove guards & covers from machine								X

		140		Clean debris from unit								X

		150		Clean and flush basin								X

		160		Clean basin strainer								X

		170		Check and adjust basin water level								X

		180		Inspect and clean heat transfer section 								X

		190		Inspect and clean spray nozzles or distribution pans to ensure full flow								X

		200		Inspect and clean mist eliminators if applicable								X

		210		Check and adjust bleed rate								X

		220		Inspect and clean of all deposits and debris the tower fill media								X

		230		Check fan bearing locking collars								X

		240		Lubricate fan shaft bearings and motor bearings								X

		250		Inspect fan blades for cracks and damage								X

		260		Inspect protective finish								X

		270		Verify proper operation of fan cycling switch and sensor								X

		280		Measure and record all motor voltages and ampacities								X

		290		Measure and record all water temperatures in and out								X

		300		Conduct performance evaluation to determine operational efficiency. 								X

		310		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies								X

		320		Check float valve for 100% shut-off								X
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Expansion Tank

				EXPANSION TANK



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Inspect exterior of tank for leaks and damage				 		 				X						

		20		Inspect security of hangers and other installation devices		 		 		 				X						

		30		Check condition of insulation				 		 				X						

		40		Clean tank and surrounding areas				 		 				X						

		50		Check and adjust air gap level										X						

		60		Remove & Hydrostatically Test and Certify The Pressure Relief Valve or Replace With a New ASME Certifed Relief Valve.										X

		70		Inspect BFP and Pressure Regulating Valve for proper operation and pressure maintenance										X

		80		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies										X

		90		Fill out maintenance checklist and report deficiencies.										X
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Fan Coil Unit DX

				FAN COIL UNIT DX



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Inspect unit for proper operation								X

		20		Inspect unit for noise, vibration and overheating								X

		30		Check operation and calibration of controls such as thermostat								X

		40		Verify proper operation of metering device								X

		50		Inspect unit mounts for integrity								X

		60		Clean and inspect fan blades, housing, motor and surrounding area								X

		70		Change filter.								X

		80		Inspect and clean condensate pan if applicable								X

		90		Clean coils to be free of all debris and deposits to ensure maximum air flow and heat transfer								X

		100		Check condition and adjustment of belt if applicable								X

		110		Lubricate fan and motor bearings as applicable								X

		120		Ensure proper operation of condensate pump if applicable								X

		130		Conduct and record performance evaluation to determine  operational efficiency. 								X

		140		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies								X

		150		Ensure that all covers, access panels, screens, etc. are properly installed and secure before leaving the job								X
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Fan Coil Unit Chilled Water

				FAN COIL UNIT CHILLED WATER



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Inspect unit for proper operation								X

		20		Inspect unit for noise, vibration and overheating								X

		30		Check operation and calibration of controls such as thermostat								X

		40		Verify proper operation of chilled water control valve								X

		50		Inspect unit mounts for integrity								X

		60		Clean and inspect fan blades, housing, motor and surrounding area								X

		70		Change filter if applicable								X

		80		Inspect and clean condensate pan if applicable								X

		90		Clean coils to be free of all debris and deposits to ensure maximum air flow and heat transfer								X

		100		Check condition and adjustment of belt if applicable								X

		110		Lubricate fan and motor bearings as applicable								X

		120		Ensure proper operation of condensate pump if applicable								X

		130		Conduct and record performance evaluation to determine  operational efficiency. 								X

		140		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies								X

		150		Ensure that all covers, access panels, screens, etc. are properly installed and secure before leaving the job								X
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Fan Coil Unit Hot Water

				FAN COIL UNIT HOT WATER



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Inspect unit for proper operation								X

		20		Inspect unit for noise, vibration and overheating								X

		30		Check operation and calibration of controls such as thermostat								X

		40		Verify proper operation of hot water control valve								X

		50		Inspect unit mounts for integrity								X

		60		Clean and inspect fan blades, housing, motor and surrounding area								X

		70		Change filter if applicable								X

		80		Inspect and clean condensate pan if applicable								X

		90		Clean coils to be free of all debris and deposits to ensure maximum air flow and heat transfer								X

		100		Check condition and adjustment of belt if applicable								X

		110		Lubricate fan and motor bearings as applicable								X

		120		Ensure proper operation of condensate pump if applicable								X

		130		Conduct and record performance evaluation to determine operational efficiency. 								X

		140		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies								X

		150		Ensure that all covers, access panels, screens, etc. are properly installed and secure before leaving the job								X
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Fan, Axial

				FAN, AXIAL



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Inspect unit for proper operation		 		 				X								

		20		Check operation of dampers if applicable		 		 				X								

		30		Check fan for bent blades and other damage		 		 				X								

		40		Check condition and adjustment of belt if applicable				 				X								

		50		Check operation and calibration of controls such as thermostat				 		 		X								

		60		Clean fan blades, housing, motor and surrounding area				 		 		X								

		70		Lubricate fan and motor bearings as applicable						 		X								

		80		Inspect unit mounts for integrity				 		 		X								

		90		Check condition of motor sheave if applicable						 		X								

		100		Measure and record motor amperage on each phase								X								

		110		Check interlocked dampers where installed								X								

		120		Record all readings and other findings on this sheet		 		 				X								

		130		Ensure that all covers, access panels, screens, etc. are properly installed and secure before leaving the job								X

		140		Review BAS data to determine installed sensor/operator performance. Note sensors in alarm, operator over ride, and failed sensors.								X

		150		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies								X

		160		Fill out maintenance checklist and report deficiencies.								X
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Fan, Centrifugal

				FAN, CENTRIFUGAL



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Inspect unit for proper operation		 		 				X								

		20		Check operation of dampers if applicable		 		 				X								

		30		Check fan for bent blades and other damage		 		 				X								

		40		Check condition and adjustment of belt if applicable				 				X								

		50		Check operation and calibration of controls such as thermostat				 		 		X								

		60		Clean fan blades, housing, motor and surrounding area				 		 		X								

		70		Lubricate fan and motor bearings as applicable						 		X								

		80		Inspect unit mounts for integrity				 		 		X								

		90		Check condition of motor sheave if applicable						 		X								

		100		Measure and record motor amperage on each phase								X								

		110		Check interlocked dampers where installed								X								

		120		Record all readings and other findings on this sheet		 		 				X								

		130		Ensure that all covers, access panels, screens, etc. are properly installed and secure before leaving the job								X

		140		Review BAS data to determine installed sensor/operator performance. Note sensors in alarm, operator over ride, and failed sensors.								X

		150		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies								X
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Fan, Return

				FAN, RETURN



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Inspect unit for proper operation		 		 				X								

		20		Check operation of dampers if applicable		 		 				X								

		30		Check fan for bent blades and other damage		 		 				X								

		40		Check and replace belts				 				X								

		50		Clean fan blades, housing, motor and surrounding area				 		 		X								

		60		Lubricate fan and motor bearings as applicable						 		X								

		70		Inspect unit mounts for integrity				 		 		X								

		80		Check condition of motor sheave if applicable						 		X								

		90		Measure and record motor amperage on each phase								X								

		100		Check interlocked dampers where installed								X								

		110		Ensure that all covers, access panels, screens, etc. are properly installed and secure before leaving the job								X

		120		Review BAS data to determine installed sensor/operator performance. Note sensors in alarm, operator over ride, and failed sensors.								X

		130		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies								X
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Freezer, Commercial

				FREEZER, COMMERCIAL



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Clean condenser coils, fans, and intake screens; lubricate motor.										X

		20		Inspect door gaskets for damage and proper fit; adjust gaskets as required and lubricate hinges.										X

		30		Check starter panel and controls for proper operation, burned or loose controls or connections.										X

		40		Clean coils, evaporator drain pan, blowers, fans, motors, and drain piping as necessary; lubricate motor. 										X

		50		During operation of unit, check refrigerant pressures and compressor oil level; add as necessary.										X

		60		Test operating and safety controls										X

		70		Check operation of low pressure cut-out; adjust or replace as necessary.										X

		80		Inspect defrost systems for proper operation; adjust as necessary.										X

		90		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies										X

		100		Clean area around equipment.										X
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Freezer, Walk-in

				FREEZER, WALK-IN



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Check with operating or area personnel for deficiencies.										X

		20		Clean condenser coils, fans, and intake screens; lubricate motor 										X

		30		Inspect door gaskets for damage and proper fit; adjust gaskets as required and lubricate hinges.										X

		40		Check starter panels and controls for proper operation, burned or loose contacts, and loose connections.										X

		50		Clean coils, evaporator drain pan, blowers, fans, motors and drain piping as required; lubricate motors(s).										X

		60		During operation of unit, check refrigerant pressures and compressor oil level; add refrigerant and/or oil as necessary										X

		70		Check operation of low pressure cut-out; adjust or replace as required.										X

		80		Inspect defrost systems for proper operation; adjust as required.										X

		90		Clean area around equipment.										X

		100		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies										X
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Heat Exchanger, Tube

				HEAT EXCHANGER, TUBE



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Inspect unit for proper operation		 		 						X						

		20		Inspect unit for leaks		 		 						X						

		30		Clean unit and surrounding areas		 		 						X						

		40		Check controls for proper operation and calibration		 		 		 				X						

		50		Inspect unit and piping insulation				 		 				X						

		60		Inspect and verify automatic air vents for operability.				 		 		 		X						

		70		Check integrity of piping hangers						 		 		X						

		80		Calculate supply transfer coefficient by measure differential temperature and flow. Trend data										X

		90		Open and inspect supply hot water and water sides of the exchanger if indicated by thermal performance				 		 		 		X						

		100		Perform eddy current check of tubes																X

		110		Record all readings and other findings on this sheet		 		 						X						

		120		Ensure that all covers, access panels, screens, etc. are properly installed and secure before leaving the job										X

		130		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies										X
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Heat Pump

				HEAT PUMP



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Check w/area personnel for deficiencies								X

		20		Check for proper operation, excessive noise or vibration								X

		30		Clean condenser coils, fins, & intake screens free of all debris and deposits to ensure maximum air flow and heat transfer								X

		40		Clean evaporator coil, drain pan & piping free of debris and deposits to ensure maximum air flow and heat transfer    								X

		50		Check electrical wiring & connections; tighten loose connections								X

		60		Inspect fan(s) for bent blades or unbalance; adjust and clean as necessary								X

		70		Replace belts adjust for proper tension & alignment								X

		80		Lubricate shaft bearings & motor bearings								X

		90		Replace air filters								X

		100		Verify proper operation of dampers and economizers								X

		110		Check refrigerant pressure; add as necessary								X

		120		Cycle the reverse cycle valve to ensure proper operation								X

		130		Clean area around equipment								X

		140		Conduct and record performance evaluatio to determine operational efficiency. 								X

		150		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies								X
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Humidifier

				HUMIDIFIER



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Check w/area personnel for deficiencies								X

		20		Operate humidistat through its range to verify activation and deactivation.								X

		30		Clean restriction hole nozzle and ball valve.								X

		50		Check Out Water Strainers At Solenoid								X

		60		Check For Proper Operation (2 Cycles)								X

		70		Install New Or Replace In-line Filter In Water Supply, As Required								X

		80		Clean skimmer probes and leaning probes.								X

		90		Clean heaters, probe control, skimmer, and water chamber.								X

		100		Adjust skimmer tube to waterline per manufacturer's specification.								X

		110		Flush Out Water Tank								X

		120		Check All Joints & Fittings For Leaks And Corrosion - Repair As Necessary								X

		130		Operate All Hand Valves, Check For Tight Closing - Reset To Normal Position								X

		140		Clean Trash From Area								X

		150		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies								X
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Monitor, Refrigerant

				MONITOR, REFRIGERANT



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Test detector against clean air source								X

		20		Zero "0" Calibrate sensors per manufacturers instructions as required.								X

		30		Test audio and visual alarm annunciators for operability.								X

		40		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies								X
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Pump-Motor Assembly

				PUMP-MOTOR ASSEMBLY



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Inspect for proper operation.								X

		20		Inspect for leaks on suction and discharge piping, seals, packing glands; adjust or replace as required.								X

		30		Check pump and motor operation for excessive noise, vibration and heating.								X

		40		Inspect and clean strainers and check valves.								X

		50		Record discharge/suction pressures and motor current (all phases)								X

		60		Lubricate pump and motor								X

		70		Clean exterior of pump, motor and surrounding area.								X

		80		Measure and record pump motor amperage and voltage readings.								X

		90		Ensure that all covers, access panels, screens, etc. are properly installed and secure before leaving the job								X

		100		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies								X
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Air Dryer-Refrigerated

				AIR DRYER-REFRIGERATED



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Check and record leaving air temperature to ensure proper cooling								X

		20		Check operation of condenser fan								X

		30		measure and record refrigerant pressures.								X

		40		Test auto blow down if installed								X

		50		Replace oil absorbing cartridge and air filters if installed								X

		60		Clean unit and condenser remove all debris and deposits to ensure maximum air flow and heat transfer								X

		70		Ensure that all covers, access panels, screens, etc. are properly installed and secure before leaving the job								X

		80		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies								X

		90		Clean area around equipment.								X

		100
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Refrigerator, Commercial

				REFRIGERATOR, COMMERCIAL



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Clean condenser coils, fans, and intake screens; lubricate motor.										X

		20		Inspect door gaskets for damage and proper fit; adjust gaskets as required and lubricate hinges.										X

		30		Check starter panel and controls for proper operation, burned or loose controls or connections.										X

		40		Clean coils, evaporator drain pan, blowers, fans, motors, and drain piping as necessary; lubricate motor. 										X

		50		During operation of unit, check refrigerant pressures and compressor oil level; add as necessary.										X

		60		Test operating and safety controls										X

		70		Check operation of low pressure cut-out; adjust or replace as necessary.										X

		80		Inspect defrost systems for proper operation; adjust as necessary.										X

		90		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies										X

		100		Clean area around equipment.										X
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Refrigerator, Walk-in

				REFRIGERATOR, WALK-IN



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Check with operating or area personnel for deficiencies.										X

		20		Clean condenser coils, fans, and intake screens; lubricate motor.										X

		30		Inspect door gaskets for damage and proper fit; adjust gaskets as required and lubricate hinges.										X

		40		Check starter panels and controls for proper operation, burned or loose contacts, and loose connections.										X

		50		Clean coils, evaporator drain pan, blowers, fans, motors, and drain piping as required; lubricate motor(s).										X

		60		During operation of unit, check refrigerant pressures and compressor oil level; add refrigerant and/or oil as necessary.										X

		70		Check operation of low pressure cut-out; adjust or replace as required.										X

		80		Inspect defrost systems for proper operation; adjust as required.										X

		90		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies										X

		100		Clean area around equipment.										X
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Aircraft, Blower Maint

				AIRCRAFT, BLOWER MAINT



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Check tightness of nuts & bolts and other fasteners								X

		20		Inspect and change or clean air filters								X

		30		Check condition of isolation pads and mounting hardware								X

		40		Check condition and operation of valves								X

		50		Check control device settings and operation								X

		60		Clean coil free of all debris and deposits to ensure maximum air flow and temperature transfer								X

		70		Check electrical connections.								X

		80		Clean and wipe down entire unit								X

		90		Grease motor and blower according to manufacturer's  greasing procedure								X

		100		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies								X
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ECU Chilled Water

				ECU CHILLED WATER



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Observe unit for any change in running conditions and/or unusual noises								X

		20		Check and clean control panel wiring and other components for damage and overheating								X

		30		Verify proper operation of control system and associated components								X

		40		Review BAS data to determine installed sensor/operator performance. Note sensors in alarm, operator over ride, and failed sensors.								X

		50		Verify control valve actuation for proper operation								X

		60		Verify proper operation of humidifier if applicable								X

		70		Inspect all piping for leaks, clearance and proper support								X

		80		Check belts, replace and adjust								X

		90		Clean blower housing and blades								X

		100		Inspect and clean cooling coil and remove all debris and deposits between fins and tubing to provide maximum air flow and heat transfer								X

		110		Clean strainer and check valves on chilled water circuit								X

		120		Verify proper operation of chilled water line vents								X

		130		Replace air filters								X

		140		Clean humidifier pan (if Applicable)								X

		150		Clean humdifier and verify proper operation								X

		160		Lubricate bearings								X

		170		Check condensation drainage								X

		180		Clean dust, lint & dirt from machine outside, & inside covers								X

		190		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies								X

		200		Ensure that all covers, access panels, screens, etc. are properly installed and secure before leaving the job								X
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Environmental Control Unit DX

				ENVIRONMENTAL CONTROL UNIT DX



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Observe unit for any change in running conditions and/or unusual noises								X

		20		Check and clean control panel wiring and other components for damage and overheating								X

		30		Verify proper operation of control system and associated components								X

		40		Review BAS data to determine installed sensor/operator performance. Note sensors in alarm, operator over ride, and failed sensors.								X

		50		Verify proper operation of condensing unit								X

		60		Check oil levels on compressors								X

		70		Check for moisture in sight glass								X

		80		Check hot gas bypass valve operation								X

		90		Check expansion valve operation								X

		100		Inspect all refrigerate piping and components for leaks, clearance and proper support								X

		110		Check solenoid valve operation								X

		120		Check and verify operation of all system safety cutouts								X

		130		Check for proper refrigerate charge on all circuits								X

		140		Measure and record all voltages and current readings for each compressor								X

		150		Verify proper operation of humidifier if applicable								X

		160		Check belts, replace and adjust								X

		170		Clean blower housing and blades								X

		180		Inspect and clean cooling coil and remove all debris and deposits between fins and tubing to provide maximum air flow and heat transfer								X

		190		Verify condensate pump operation if applicable								X

		200		Check contactors contacts for pitting and overheating								X

		210		Replace air filters								X

		220		Clean humidifier pan (if Applicable)								X

		230		Clean humdifier and verify proper operation								X

		240		Lubricate bearings								X

		250		Check condensation drainage								X

		260		Clean dust, lint & dirt from machine outside, & inside covers								X

		270		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies								X

		280		Ensure that all covers, access panels, screens, etc. are properly installed and secure before leaving the job								X
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Ice Machine

				ICE MACHINE



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Check with operating or area personnel for any deficiencies.								X

		20		Remove and install access panel.								X

		30		Lubricate all moving parts, pivot points and fan motor(s).								X

		40		Visually check for refrigerant, oil or water leaks.								X

		50		Replace inline water filter (as needed)								X

		60		Check and clean ice machine draining system (drain vent and trap)								X

		70		Clean motor, compressor and condenser coil.								X

		80		Inspect door hinge, gasket, handles; lubricate as required.								X

		90		Clean area around the equipment.								X

		100		Sanitize all water handling components.								X

		110		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies								X
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Fire Extinguisher, Portable

				FIRE EXTINGUISHER, PORTABLE



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		All Portable Fire Extinguisher maintenance and inspection shall be performed in accordance with the requirements of NFPA 10 and its referenced standards.

		NOTE		Perform the following tasks on all fire extinguishers as listed in contract attachment J-C17-2 for each location.

		10		Verify no Obstruction To Access Or Visibility				X

		20		Check Pressure Gauge Reading Or Indicator In The Operable Range Or Position				X

		30		Check Fullness By Weighing Or Hefting For Self-expelling-type, Cartridge-operated And Pump Tank Extinguishers.				X

		40		Check Condition Of Hose And Nozzles				X

		50		Check Date For Six Year Hydrostatic Pressure Test				X

		60		Punch Tag With Monthly Inspection Date				X
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Fire Exting, Portable, DFRC

				FIRE EXTING, PORTABLE, DFRC



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		All Portable Fire Extinguisher maintenance and inspection shall be performed in accordance with the requirements of NFPA 10 and its referenced standards.

		NOTE		Perform the following tasks on all fire extinguishers as listed in contract attachment J-C17-2 for each location.

		10		Verify no Obstruction To Access Or Visibility				X

		20		Check Pressure Gauge Reading Or Indicator In The Operable Range Or Position				X

		30		Check Fullness By Weighing Or Hefting For Self-expelling-type, Cartridge-operated And Pump Tank Extinguishers.				X

		40		Check Condition Of Hose And Nozzles				X

		50		Check Date For Six Year Hydrostatic Pressure Test				X

		60		Remove extinguisher from service at six year expiration and send out for Hydrostatic testing. 																X

		70		Punch Tag With Monthly Inspection Date				X
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Fire Extinguisher, Mobile

				FIRE EXTINGUISHER, MOBILE



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		All Mobile Fire  Extinguisher  maintenance and inspection shall be performed in accordance with the requirements of NFPA 10 and its referenced standards

		10		Verify No Obstruction To Access Or Visibility				X

		20		Check Pressure Gauge Reading Or Indicator In The Operable Range Or Position on all cylinders and pressure systems				X

		30		Check Fullness By Weighing and comparing to manufacturers requirements for Self-expelling-type, Cartridge-operated And Pump Tank Extinguishers.				X

		40		Check Condition Of Tires, Wheels, Carriage, Hose, Nozzles And Nozzles				X

		50		Check Date For Six Year Hydrostatic Pressure Test				X

		60		Punch Tag With Monthly Inspection Date				X
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Fire Exting Sys, Dry Chemical

				FIRE EXTING SYS, DRY CHEMICAL



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		10		Check nozzles, heads and fusible links or heat detectors to ensure they are clean, have adequate clearance from obstructions and have not been damaged, correct deficiencies				X

		20		Check hand hose lines (if applicable) to ensure they are operable and in free of defects. Correct deficiencies.				X

		30		Ensure that all operating controls are properly set and operate properly				X

		40		Observe pressure on system to ensure that proper pressure is maintained.				X

		50		Check expellant gas cylinders of gas cartridge systems for proper pressure or weight to ensure sufficient gas is available								X

		60		Test operation of actuating and operating devices, turn valve on dry chemical bottle or cylinder to off position in accordance with manufacturers specifications, test operation of control head by removing fusible link, activating heat detectors or pulling test control. Restore system to normal operation.										X

		70		Open and check dry chemical in cylinder and stored pressure systems to ensure it is free flowing without lumps										X

		80		When an alarm system is reactivated ensure it functions in accordance with manufacturers specifications										X

		90		Clean area around systems				X

		100		Take actions to correct deficiencies and ensure full and proper operation				X

		110		If The System Is Designed To Have Caps, insure they are in place				X

		120		Check To Make Sure That Grease Is Not Accumulating On The Fusible Links And Nozzles				X

		130		Check To Make Sure Nozzles Are Still Aiming At The Surfaces They Are Intended To Protect				X

		140		Are Manual Releases Unobstructed?     Yes / No				X

		150		Are Tamper Indicators And Seals Intact?     Yes / No				X

		160		Is Maintenance Tag Or Certificate In Place?     Yes / No				X

		170		Are All Gauges Are In Operable Range?     Yes / No				X

		180		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies				X
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Fire Suppression, Preaction

				FIRE SUPPRESSION, PREACTION



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		All Preaction Sprinkler Maintenance shall be performed in accordance with the requirements of NFPA 25 and its referenced standards

		10		Notify AHJ prior to testing or performing maintenance on fire suppression system				X

		15		Obtain and follow manufacturers specific O&M requirements in performance of tasks

		20		Open and close PIV to check operation. Make minor repairs, lubricate valve stem, clean or replace target window if obscure										X

		30		Open and close OS&Y cut off valve to check operation. Make minor repairs, lubricate valve stems, tighten packing glands as required										X

		40		Perform operational test of supervisory initiating devices and water flow detectors. Make maintenance adjustments and repairs and restore to proper operating condition										X

		50		Check to ensure alarm drain is open, clean drain of debris.				X

		60		Open water motor alarm test valve and ensure that alarm operates. Lubricate and adjust for proper operation				X

		70		Check water pressure to ensure adequate operating pressure and adjust as required.				X

		80		Conduct main drain test by opening test valve and observing drop in water pressure on gauge. Pressure drop should not exceed 20 PSI. Main record of rain tests. Make maintenance adjustments and repairs.						X

		90		Check condition of sprinklers and sprinkler system. Make maintenance repairs and adjustments.										X

		100		Check equipment gaskets, piping, packing glands, and valves for leaks. Repair all leaks.										X

		110		Check condition of fire department connections. Replace missing or broken covers and signs. Make maintenance repairs.										X

		120		Check and inspect pneumatic system for physical damage and proper operation. Make maintenance repairs and adjustments.										X

		130		Trip deluge system (control valve closed). Make maintenance repairs and adjustment to ensure proper operation. Restore to operating condition.										X

		140		Inspect OS&Y and PIV cut-off valves for open position				X

		150		Clean around system components				X

		160		Ensure system is restored to fully operating condition.				X

		170		Notify AHJ that system has been returned to operation				X

		180		Fill out NFPA required inspection records and file.				X

		190		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies				X
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Fire Extinguishing, Wet Pipe

				FIRE EXTINGUISHING, WET PIPE



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		All Wet Pipe Sprinkler Maintenance shall be performed in accordance with the requirements of NFPA 25 and its referenced standards

		10		Notify AHJ and Local Fire Department prior to beginning maintenance, testing and repairs				X

		20		Inspect sprinkler system pressure gauges for damage, leaks and defects. 				X

		30		Inspect and record water supply pressure. Take corrective action to ensure proper pressures are being supplied to the system.				X

		35		Inspect and clean all strainers						X

		40		Inspect and test all waterflow alarm devices to verify they are free of physical damage and operate properly to provide auduble and visual signals.						X

		50		Check sprinkler riser hydraulic nameplate if provided to ensure it is securely attached to the risere and is legible.						X

		60		Inspect sprinkler piping, fittings, hangers, and seismic braces for physical damage, looseness, leakage, corrosion, misalignment and foreign objects resting on or hanging from piping. Correct deficiencies.										X

		70		Inspect sprinklers to ensure proper installation orientation. Verify sprinklers are free of obstruction, physical damage, corrosion, paint and foreign debris. Correct deficiencies.										X

		80		Inspect and verify that sprinkler wrenches and a minimal of (6 / 12 / 24) spare sprinkler heads are stored in the on-site storage cabinets. Storage cabinet shall not be exposed to moisture, dust, corrosion and temperatures exceeding 100 degrees farenheit. Correct noted deficiencies.										X

		90		Verify that building spaces with wet pipe sprinklers are maintained at or above 40 degress farenheit and that exposure to freezing conditions is prevented. Correct noted deficiencies.										X

		100		Add anti-freeze solutions to systems that must be exposed to freezing conditions in accordance with NFPA 25. Test the specifc gravity and adjust solution levels.										X

		110		Inspect hoses, hose couplings and nozzles that are connected to the sprinkler system to ensure they are in good condition and free of damage, corrosion, leaks, and other standards of NFPA 1962.										X

		120		Perform NFPA 1962 service test on hoses, couplings and nozzles connected to the sprinkler system.														X

		130		Perform representative testing of 1% of sprinklers (minimal of 4 sprinklers) using a recognized test laboratory acceptable to the AHJ. 																X

		140		Where any one sprinkler within a representative sample fails to meet the test requirements, immediately initiate corrective work orders to replace all sprinklers represented by that sample.																X

		150		Perform a calibration test of all gauges. Calibrate of replace gauges that are not accurate within 3% of full scale.																X

		160		Restore system to full operating condition				X

		170		Notify AHJ and Local Fire Department that maintenance is complete and system has been restored to full operation.				X

		180		Correct all deficiencies within the scope of PM and maintain records of all fire extinguishing system maintenance 				X
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Foam Sprinkler System

				FOAM SPRINKLER SYSTEM



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		All Foam Sprinkler Maintenance shall be performed in accordance with the requirements of NFPA 25 and its referenced standards

		NOTE		Notify AHJ and Fire Department before operating system components

		10		Inspect sealed control valves 				X

		20		Check foam concentrate level in tanks and add concentrate as required to maintain proper levels.				X

		30		Inspect all foam and water valves to ensure correct positioning for operation.				X

		40		Check for proper water supply pressure and adjust as required.				X

		50		Inspect sprinklers to ensure they are in place and free of damage, corrosion and external loading. 				X

		60		Inspect proportioning devices, pumps, nozzles, valves, stainers, orifices, gauges, vents, and sensing lines. Correct deficiencies.				X

		70		Inspect locked valves and valves with tamper switches				X

		80		Inspect deluge valves exterior in accordance with NFPA 25 Chapter 13.  Inspect for leaks, position, trim, access, supervision, security and identification				X

		90		Operate foam pump				X

		100		Inspect and clean all mainline and component strainers						X

		110		Maintain drainage retention areas  Correct deficiencies.						X

		120		Inspect system piping, fittings, hangers and supports for proper operating condition, damage, rust, corrosion, misalignment, leaks, and drainage. Correct deficiencies						X

		130		Inspect sprinklers for positioning and misalignment. Correct deficiencies										X

		140		Inspect installation for proper combination of foam concentrate and sprinklers per NFPA.										X

		150		Inspect deluge valve interior in accordance with NFPA 25 Chapter 13.										X

		160		Inspect deluge valve strainers, filters, orifices, and diaphragm chambers										X

		170		Provide NFPA compliant system operation test plan to the government for review and approval prior to performing operational test. Include manual and automatic operational test.										X

		180		Perform manual and automatic operational test of of system components in accordance with NFPA requirements.										X

				Perform foam concentrate sample lab test										X

		190		Perform full flow foam and water concentration    testing to ensure 3% mix																X

		200		Correct all maintenance deficiencies. Initiate corrective action for major deficiencies.																X

		210		Restore system to normal operating condition and replenish foam tank to operating level.																X

		220		Document and report system performance including response time, discharge time, discharge patterns, pressure readings. Certify system fully operational and free of deficiencies.																X

		230		Disassemble, clean and reassemble proportioner assembly as applicable.																X

		240		Drain, flush, and inspect foam tanks. Recover foam for reuse. 																X

		250		Correct all deficiencies within the scope of PM and maintain records of all fire extinguishing system maintenance 				X
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Fire Alarm Control Panel

				FIRE ALARM CONTROL PANEL



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		All steps of Inspection and Testing of the Fire Alarm Control Panel shall be IAW NFPA 72 and manufacturer's instructions.

		10		Notify AHJ and Local Fire Department prior to beginning maintenance, testing and repairs						X

		20		Check for Fire Alarm Control Unit for trouble signals (LED, digital display).						X

		30		Visually inspect all fuses, interfaced equipment, lamps, LEDs and primary power supply.										X

		40		Visually inspect transient suppressors								X

		50		Visually inspect all flame/spark detectors, supervisory signal devices and water flow devices. 						X

		60		Visually inspect all audible and visual alarm notification devices to insure no impairments are present.						X

		70		Inspect fiber-optic cable connections (if applicable).										X

		80		Visually inspect all initiating devices. (duct dtectors,Fire alarm boxes, heat detectors, smoke detectors, etc.)								X

		90		With batteries fully charged and connected to the charger measure the voltage across the terminals.										X

		100		Disconnect batteries from the charger and retest across the terminals. Replace battery as recommended by manufacturer is outside the recommended voltage.										X

		110		Discharge batteries IAW manufacturer's recommendation for 30 Minutes, verify voltage levels do not drop below manufacturer's specification.										X

		120		Test all Supervisory devices (valve tamper switches and water flow devices.etc.) IAW NFPA 72										X

		130		Test all initiating devices. (duct dtectors,Fire alarm boxes, heat detectors, smoke detectors, etc.) per NFPA 72										X

		140		Fill out NFPA required inspection records and file.										X

		150		Notify AHJ and Local Fire Department that maintenance is complete and system has been restored to full operation.						X

		160		Correct all deficiencies and maintain records of all fire extinguishing system maintenance 						X
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Fire Hydrant

				FIRE HYDRANT



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		10		Notify AHJ before testing						X

		20		Inspect hydrant for leaks, damage, cracks, and accessibility prior to testing.						X

		20		Remove Hydrant Caps And Check Condition Of Gaskets; Replace As Required.						X

		30		Lubricate Cap Threads And Install / Reinstall Cap.						X

		40		Record Static Pressure Before Hydrant Test.						X

		50		Perform Flow Test . Flow the hydrant to remove all debris. Maintain flow for not less than one minute. 						X		

		60		Record Residual Pressure From Another Hydrant During Flow Test 						X		

		70		Verify Hydrant Number						X		

		80		Correct all deficiencies with in scope of PM and initiate corrective action fo major deficiencies						X		
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Fire Hose & Standpipes

				FIRE HOSE & STANDPIPES



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		10		Notify AHJ before beginning maintenance				X

		20		Inspect hose and standpipe system components for damage, leaks, corrosion and defects						X

		30		Inspect control valves for damage, leaks, corrosion and defects				X

		40		Inspect pressure regulating devices for damage, leaks, corrosion and defects						X

		50		Inspect piping and hose connections for damage, leaks, corrosion and defects						X

		60		Inspect cabinet, hose and hose storage devices for damage, defects and corrosion										X

		70		Test all alarm and supervisory devices						X

		80		Test hose nozzles						X

		90		Perform Main Drain Test										X

		100		Inspect, clean and test hoses														X

		110		Test Pressure Control Valves																X

		120		Inspect and Test Pressure Reducing Valves. Correct deficiencies																X

		130		Hydrostatically test hoses																X

		140		Perform hydrostatic test of dry portions of wet standpipe per NFPA 25. Correct leaks and deficiencies.																X

		150		Perform flow test at hydraulically most remote hose connection of each zone to verify adequate water supply pressure and flow rate. Report deficiencies																X

		160		Perform main drain test										X

		170		Replace or repair damaged hose connection components, piping, valves, cabinets, supports, hoses, and nozzles per NFPA 25 Table 3-2.3										X

		180		Restore all system components to normal operating condition and notify the AHJ and Fire Department that the system has been restored to normal service.				X

		190		Correct all deficiencies with in scope of PM and initiate corrective action fo major deficiencies				X
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Fire Pump, Diesel

				FIRE PUMP, DIESEL



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		10		Notify AHJ before beginning maintenance		X

		20		Inspect pump house louvers for cleanliness and obstructions		X

		30		Check that PIV, OS&Y, pump suction, and discharge valve are fully open		X

		40		Check pump housing, piping and fittings for leaks		X

		50		Verify suction line pressure gauge reading is normal		X

		60		Verify system line pressure gauge reading is normal		X

		70		Verify suction header or reservoir is full 		X

		80		Check controller panel for proper operating condition, verify controller is in automatic. Replace faulty lamps and correct deficiencies		X

		90		Check condition of wiring for loose connections and deterioration. Correct deficiencies		X

		100		Check diesel engine fuel tank level is at least 2/3 full, check float switches and solenoids operation		X

		110		Clean / Replace fuel filter						X

		120		Check fuel tanks for water, rust and foreign matter, correct deficiencies										X

		130		Check fuel system and hoses for leaks and deterioration.		X

		140		Check tank vents and overflow piping for obstructions, foreign debris and combustible material

		150		Check batteries electrolyte level 		X

		160		Check and clean battery terminals and casings				X

		170		Check that the battery charging current reading is normal				X

		180		Check diesel controller for alarm and abnormal conditions		X

		190		Record engine runtime meter reading						X

		200		Check engine air filter and clean or replace.						X

		210		Check engine oil level. Check for leaks. Add oil and repair leaks as necessary.		X

		220		Check engine oil quality. Replace oil and filter if contaminants are present										X

		230		Check engine heaters for proper operation. Correct deficiencies.		X

		240		Check engine coolant level. Add coolant as required. Check coolers, hoses and radiators for leaks. Correct deficiencies.		X

		250		Test quality of coolant. Add or replace coolant if test results indicate inadequate freeze protection								X

		260		Inspect heat exchangers and clean to remove fouling and debris.										X

		270		Inspect cooling system water pumps. 		X

		280		Check and adjust packing glands as required for proper seal and leak off.		X

		290		Check engine drive belts, pulleys and sheaves for wear and tension. Replace, tension and adjust to ensure proper operation.						X

		300		Perform a manual and an automatic start test of the engine and pump. Run the engine and pump for 30 minutes. 		X

		310		Observe and record engine crank time		X

		320		Observe and record the time for the engine to reach operating speed		X

		330		Check pump for proper operation, suction pressure, discharge pressure, noise, vibration and overheating		X

		340		Observe and record operating oil pressure, speed, and coolant temperatures while pump and engine are running		X

		350		Check engine exhaust condensate drainage and trap as applicable		X

		360		Inspect engine exhaust, exhaust insulation, hangers, and conections for leaks, deterioration and fire hazards		X

		370		Test and record engine exhaust back pressure										X

		380		Lubricate pump bearings										X

		390		Check pump shaft end play										X

		400		Calibrate pressure gauges and sensors										X

		410		Calibrate pressure switches and verify settings										X

		420		Check coupling alignment and adjust as needed.										X

		430		Inspect and operate emergency manual start										X

		440		Operate electrical manual start								X

		450		Check and tighten electrical connections										X

		460		Inspect and lubricate mechanical moving parts										X

		470		Test operation of safeties and alarms								X

		480		Inspect and clean all electrical boxes, panels, and cabinets								X

		490		Check circuit breakers and fuses for heating and defects				X

		500		Replace circuit breakers and fuses												X

		510		Correct all deficiencies with in scope of PM and initiate corrective action fo major deficiencies		X
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Foam Tank & Hose

				FOAM TANK & HOSE



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		10		Visually check The system for physical damage				X

		20		Check That The Space Being Protected Has Not Been Altered				X

		30		Inspect hand hose for dry cracking				X

		40		Take sample of AFFF										X

		50		Clean area around unit.				X

		60		Correct all deficiencies with in scope of PM and initiate corrective action for major deficiencies				X

		70		Inspect, clean and test hoses														X

		80		Hydrostatically test hoses																X
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Fire Water Tank

				FIRE WATER TANK



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		10		Advise AHJ, Fire Department and Alarm Monitoring Company before commencing maintenance				X

		20		Inspect the water level and condition of the water in tank. Correct deficiencies				X

		30		Inspect condition of tank exterior, and supporting structures, vents, foundation, and ladders for damage and deterioration						X

		40		Inspect and clear surrounding area of comustibles, trash, debris, brush and fire hazard materials						X

		50		Lubricate and cycle drain valves. Drain sediment from tank. Clean strainers.								X

		60		Test operation of high and low water alarms if installed								X

		70		Remove debris from valve vaults area										X

		80		Inspect and test the operation of the water level control valve to ensure it is free of defects, operates properly and maintains proper tank water levels										X

		90		Inspect condition and operation of pressure gauges										X

		100		Check condition and operation of corrosion protection system and or cathotic protection system										X

		110		Inspect tank painted surfaces for rusting, preserve and paint as required										X

		120		Inspect joints and piping connections for leaks, corrosion and damage. Correct deficiencies										X

		130		Test level indicators for accuracy and proper operation										X

		140		Inspect tank interior for damage, corrosion and defects in accordance with NFPA 25 requirements. Correct deficiencies																X

		150		Perform ASTM D 3359 adhesion test of tank interior coatings																X

		160		Perform a dry film thickness measurement of the interior tank coating  in accordance with NFPA 25.																X

		170		Perform NDT ultrasonic reading of tank wall thickness at points of corrosion and pitting to determine tank integrity																X

		180		Perform spot wet sponge 																X

		190		Inspect and test the operation of check valves for defects and proper operation																X

		200		Test and calibrate pressure gauges. Gauges must be within 3% accuracy.																X

		210		Correct all deficiencies with in scope of PM and initiate corrective action fo major deficiencies				X
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Combustible Gas Detection Sys

				COMBUSTIBLE GAS DETECTION SYS



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Verify proper operation of gas detection panel						X

		20		Check All Gas Detectors for Operation, Damage and Obstructions						X

		30		Check that Lights And Leds On Panel Are Operable.						X

		40		Record All Readings From Sensors_______     ________     ________     ________						X

		50		________     ________     ________     ________     ________     ________     ________     ________

		60		________     ________     ________     ________     ________     ________     ________     ________

		70		Verify proper operations of Bells Or Horns 						X

		80		Verify Power Supplies are Operational						X

		90		Test One Initiating Device On Each Circuit,  						X

		100		Test Each Notification Appliance Circuit And Confirm All Audible & Visual Alarms operate.						X

		110		Check Voltage Of Each Rechargable Battery Cell						X

		120		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies						X
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Clean Agent Fire Systems

				CLEAN AGENT FIRE SYSTEMS



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		10		Verify That Nozzle Caps Are In Place				X

		20		Check The System For Physical Damage				X

		30		Check That The Space Being Protected Has Not Been Altered				X

		40		Check To Make Sure That All Doors Of The Room Being Protected Are Self-closing and are Capable Of Releasing Automatically Upon System Operation								X

		50		Check Halon Containers For Damage, Check The Container Pressure Gauges For Proper Operating Pressure: If Reading Shows More Than 10% Loss In Pressure From That Required On Name Plate, Refill Or Replace The Cylinder								X

		60		Check Agent Quantity By Weighing The Container:								X

		NOTE		A Container Showing A Loss In Net Weight Of More Than 5% Should Be Refilled Or Replaced

		70		Verify That The Container Weight And Pressure Are Recorded On A Tag Attached To The Container								X

		80		Operate Control Heads: Remove The Control Heads From The Halon Containers, Activate The System Detectors Or Manual Release.								X

		90		Verify That The Plungers In The Control Heads Are Fully Extended								X

		100		Verify That The Control Panel Is Reset To Its Normal Operating Condition								X

		110		Reconnect The Control Heads								X

		120		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies								X
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Monitor Nozzles

				MONITOR NOZZLES



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		All Monitor Nozzle Inspection,Testing, and Maintenance, shall be performed in accordance with the requirements of NFPA 25 and its referenced standards

		10		Notify AHJ and local fire department prior to testing								X

		20		Inspect monitor nozzles for leakage, physical damage and corrosion. 								X						

		30		Clean and lubricate as required										X				

		40		Clean filters / strainers										X				

		50		Set monitor nozzle to test position										X

		60		Test the operation of the monitor nozzle throughout full range 										X				

		70		Verify and document correct nozzle oscillating arc and speed										X

		80		Return monitor nozzle to normal run position										X

		90		Make minor adjustments and correct deficiencies										X

		100		Restore monitor nozzle to normal operating condition and Notify AHJ that testing is complete								X

		110		Correct all deficiencies with in scope of PM and initiate corrective action for major deficiencies										X
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Pump, Foam

				PUMP, FOAM



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		NOTE		Notify AHJ and Local Fire Department prior to beginning maintenance, testing and repairs

		10		Visually inspect all seals and piping for leaks.				X

		20		Lubricate Pump and Motor				X

		30		Operate pump and check for excessive noise and vibration. 				X

		40		Check shaft alignment, clearances and pump rotation.				X

		50		Tighten loose bolts and nuts: replace missing hardware as needed.				X

		60		Tighten loose bolts and nuts: replace missing hardware as needed.				X

		70		Inspect pump pressure to insure set pressures are being maintained.				X

		80		Inspect electrical system for loose connections and frayed wire; repair as necessary.				X

		90		Operate pump upon completion of maintenance, read and record pressure gauge readings and check discharge pressure.				X

		100		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies				X

		110		Notify AHJ that system has been returned to operation				X

		120		Fill out NFPA required inspection records and file.				X
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Pump, Jockey

				PUMP, JOCKEY



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Visually inspect pump and associated plumbing for leaks.				X

		20		Operate pump and check for excessive noise and vibration. 				X

		30		Tighten loose bolts and nuts: replace missing hardware as needed.				X

		40		Inspect pump pressure to insure set pressures are being maintained.				X

		50		Verify proper operation of pump controller. Insure pump control is in automatic position.				X

		60		Inspect electrical system for loose connections and frayed wire; repair as necessary.				X

		70		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies				X
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Alarm System, Hydrazine

				ALARM SYSTEM, HYDRAZINE



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		20		PERFORM A VISUAL INSPECTION THE SENSOR AND CABLE TO CHECK FOR DAMAGE .				x

		30		VISUALLY INSPECT ALARM SYSTEM DISPLAY. NOTE READINGS. IF ERRORS ARE DISPLAYED TAKE CORRECIVE ACTION.				x

		40		CHECK THE (DOCKING STATION) TO VERIFY THE GREEN LED LIGHT IS ON.				x

		50		CHECK AND RECORD THE NEXT AND LAST CALIBRATION DATE.				x

		60		ORDER A NEW HYDRAZINE SENSOR A MINIMUM OF 4 WEEKS PRIOR TO EXPIRATION.				x

		70		CORRECT ALL MAINTENANCE DEFICIENCIES WITHIN THE SCOPE OF THE PM.				x

		80		INITIATE CORRECTIVE ACTION FOR MAJOR DEFICIENCIES.				x

		90		PRIOR TO PERFORMING THE FUNCTIONAL CHECK NOTIFY SECURITY THAT TESTING IS BEING PERFORMED.										X

		100		INFORM SECURITY TO DISREGARD ANY ALARMS THAT THEY RECEIVE.										X

		110		UNPLUG THE HYDRAZINE DETECTION UNIT FROM THE FACP .										X

		120		DISCONNECT THE HYDRAZINE CABLE FROM THE HYDRAZINE DETECTION UNIT										X

		130		INSPECT THE CABLE CONDUCTORS AND CONNECTORS FOR DAMAGE										X

		140		INSPECT THE CABLE CONDUCTORS AND CONNECTORS FOR LOOSE CONNECTIONS										X

		150		REMOVE THE SENSOR CARTRIDGE FROM THE SENSOR HOUSING										X

		160		TEST AND RECORD THE RESISTANCE OHM VALUE OF THE CABLE										X

		170		REPLACE THE CABLE IF DAMAGED, OPEN OR SHORTED										X

		180		TEST THE FUNCTIONAL OPERATION OF THE HYDRAZINE DETECTION UNIT AND SENSOR AS FOLLOWS.										X

		190		RECONECT THE HYDRAZINE CABLE TO THE HYDRAZINE DETECTION UNIT										X

		200		ENSURE THE CABLE AND CONNECTOR NUT ARE PROPERLY CONNECTED TO THE ¿DETECTION UNIT										X

		210		OBSERVE THE HYDRAZINE DETECTION UNIT TO VERIFY THE RED LED LIGHT COMES ON.										X

		220		INSTALL NEW SENSOR INTO THE SENSOR HOUSING										X

		230		INITIATE THE SYSTEM CALIBRATION SEQUENCE AT THE HYDRAZINE UNIT AND VERIFY SUCCESSFUL										X

		240		OBSERVE THE HYDRAZINE DETECTION UNIT TO VERIFY THE UNIT GOES THROUGH A SET-UP CYCLE.										X

		250		OBSERVE THE HYDRAZINE DETECTION UNIT TO VERIFY THAT THE GREEN LED LIGHT COMES ON.										X

		260		CORRECT ALL MAINTENANCE DEFICIENCIES WITHIN THE SCOPE OF THE PM.										X

		270		CHECK THE HYDRAZINE DETECTION UNIT TO VERIFY THERE ARE NO ALARMS OR ABNORMAL CONDITIONS.										X

		280		NOTIFY SECURITY BEFORE RECONNECTING THE HYDRAZINE UNIT TO THE FACP										X

		290		RECONNECT THE HYDRAZINE UNIT TO THE FACP										X

		300		CHECK THE FACP FOR HYDRAZINE SYSTEM ALARMS AND NORMAL OPERATION										X

		310		NOTIFY SECURITY THE SYSTEM IS BACK IN SERVICE										X

		320		INITIATE CORRECTIVE ACTION FOR MAJOR DEFICIENCIES.										X

		330		SCAN AND ATTACH THE HYDRAZINE CERTIFICATION DOCUMENT TO THE PM WORK ORDER.										X
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Valve, Control Fire

				VALVE, CONTROL FIRE



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Remove set screw, cap and wire seal (if applicable).										X

		20		Apply lubricant to threads, open and close valve.										X

		30		Check operation of sign and clean glass indicator windows (if applicable).										X

		40		Install cap and tighten screw, install handle and wire seal with valve open.										X

		50		Clean valve exterior and area around valve.										X

		60		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies										X

		70		Fill out maintenance checklist and report any deficiencies.										X
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Cathodic Protection System

				CATHODIC PROTECTION SYSTEM



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Inspect exterior of rectifier cabinet, all exposed connecting conduit, and fittings for corrosion, deteriorated paint, mechanical integrity and cleanliness, make minor repairs and clean/touch-up paint as required.								X

		20		Open and inspect interior of cabinet, inspect wiring for fraying, signs of overheating, deterioration mechanical damage and loose connections; make adjustments as required.								X

		30		Check electrical contacts for overheating and pitting; make adjustments.								X

		40		Clean interior of rectifier cabinet.								X

		50		Check panel voltmeter and ampmeter with standard test instruments.								X

		60		Read and record panel meter voltage and current values.								X

		70		Measure and record rectifier voltage and current with portable instrument.								X

		80		Check potential at cathode locations; tighten loose connections.								X

		90		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies								X
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Generator, 400 HZ

				GENERATOR, 400 HZ



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Check and verify meters										X

		20		Check switches and all other electrical devices for proper operation										X

		30		Check input voltages and record here                                                  A-N_____  A-B_____   A-G_____N-G_____										X 

		40		Check input voltages and record here                                                    B-N:____   B-C:____   B-G:____										X

		50		Check input voltages and record here                                                             C-N:____   C-A:____   C-G:____										X

		60		Check output voltages and record here                                                                   A-N_____  A-B_____   A-G_____N-G_____										X		 

		70		Check output voltages and record here                                                   B-N:____   B-C:____   B-G:____										X

		80		Check output voltages and record here                                                      C-N:____   C-A:____   C-G:____										X

		90		Measure and record output ampacity                                               A:_____ B:_____ C:_____N:_____G:_____										X

		100		De-energize and isolate electrical circuit										X

		110		Check all electrical wiring for burnt or damaged insulation and loose connections										X

		120		Verify all controls are operating properly										X

		130		Lubricate bearing based on applicable bearing type.										X

		140		Ensure all indicator lights are functioning properly replace if necessary										X

		150		Thoroughly clean all componets and cabinets of unit										X

		160		Check circuit breaker for proper operation and labeling										X

		170		Clean electrical motor vents and windings										X

		180		Check starter lights										X

		190		Inspect mounts and tighten connections										X

		200		Return unit to normal operating condition										X

		210		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies										X
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Panel, Electrical

				PANEL, ELECTRICAL



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:														

		20		Check electrical wiring for worn and burnt insulation										X		      		

		30		Check for signs of moisture and overheating										X				

		40		Thoroughly clean and check general condition of panel										X				

		50		Check panel circuit identification card for accuracy.										X				

		60		Check voltages - enter readings here                           A-N ______ A-B ______ A-G: ______										X				

		70		Check voltagee - enter reading here                          B-N ______ B-C ______ B-G:______										X

		80		Check voltages - enter readings here                                            C-N ______ C-A ______ C-G:______										X

		90		CHECK & RECORD CURRENTS - RECORD HERE    A______, B______, C_____, N_____, G_____										X

		100		Check  the grounding system continuity										X

		110		Record all readings and other findings on this sheet										X

		120		Ensure that all access panels and screws are properly installed and secure.										X

		130		Ensure panel is locked for security.										X

		140		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies										X
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Inverter, 400_HZ

				INVERTER, 400_HZ



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Check display panel for faults and alarms								X

		15		Verify all indicator lights are functioning replace as required								X

		20		Verify all fans are in operating condition								X

		30		Check wiring for loose and burnt conditions								X

		40		Clean or replace all air filters								X

		50		Clean entire unit free of all debris and deposits to include fan blades								X

		60		Conduct and record performance evaluation on entire unit to determine maximum operational efficiency. 								X

		70		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies								X
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Lighting, Perimeter

				LIGHTING, PERIMETER



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		10		Perform perimeter lighting inspection						X

		20		Repair or replace inoperative lights						X

		30		Test operating controls including timers and photocells for proper operation.						X

		40		Inspect fixture mounting hardware for secure attachment, check for corrosion, cracks, structural integrity and defects. Clean and tighten connections and replace defective hardware as required										X

		50		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies						X
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Main Control Panel

				MAIN CONTROL PANEL



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Inspect for excessive heat, noise, odors, or vibration.										X						

		20		Inspect panel identification card for accuracy; adjust as necessary.										X						

		30		Record ambient temperature at panel.										X						

		40		Inspect panel mount for integrity; repair as necessary.										X						

		50		Inspect panel door latch and lock are operating properly; adjust or replace as necessary.										X						

		60		Clean area around the panel.										X						

		70		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies										X						
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Motor Control Center

				MOTOR CONTROL CENTER



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		10		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:		 		 		 		 								

		20		Inspect unit for proper operation		 		 		 		 		X						

		30		Inspect unit for excessive noise, vibration and signs of overheating		 		 		 		 		X						

		40		Check indicator lights replace if out		 		 		 		 		X						

		50		Inspect lugs in electrical panels for tightness and solid connection		 		 		 		 		X						

		60		Inspect grounding system and record and measure resistance readings										X

		70		CHECK VOLTAGES:                                                                                                             A-N:____  A-B:____   A-G:____										X

		80		CHECK VOLTAGES:                                                                                              B-N:____  B-C:____   B-G:____										X

		90		CHECK VOLTAGES:                                                                                                   C-N:____  C-A:____   C-G:____										X

		100		CHECK & RECORD CURRENTS:                                                                     A___, B___, C___, N___, G___;  										X

		110		Verify panel directory labeling is correct and clearly marked										X

		120		Ensure interlocks and reset devices operate and fuction properly										X

		130		Remove all dust and other contaminates from cabinets and devices										X

		140		Verify proper sizing of fuses and overload devices										X

		150		Ensure that all covers, access panels, screens, etc. are properly installed and secure before leaving the job										X

				Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies										X

		160		Return all effected equipment to normal operating condition										X
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Motor Starter

				MOTOR STARTER



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Check overload protection devices for proper rating and operation										X

		20		Check contacts for pitting and damage replace if necessary										X

		30		Check for excessive heat, odors, noise,burnt insulation and vibration. 										X

		40		Check selector switch and indicator lights are operating properly										X

		45		Verify overloads are properly sized and set to protect controlled electrical loads										X

		50		Measure and record output voltages:                             A-N:____  A-B:____   A-G:____										X

		60		Measure and record output voltages:                            B-N:____  B-C:____   B-G:____										X

		70		Measure and record output voltages:                            C-N:____  C-A:____   C-G:____										X		 

		80		Clean interior of contactor compartment										X

		90		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies										X
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Panelboard, Power Distribution

				PANELBOARD, POWER DISTRIBUTION



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		20		Check electrical wiring for worn and burnt insulation										X

		30		Check for signs of moisture and overheating										X

		40		Thoroughly clean and check general condition of panel										X

		50		Check panel circuit identification card for accuracy.										X

		60		Check voltages - enter readings here                           A-N ______ A-B ______ A-G: ______										X

		70		Check voltagee - enter reading here                          B-N ______ B-C ______ B-G:______										X

		80		Check voltages - enter readings here                      C-N ______ C-A ______ C-G:______										X

		90		CHECK & RECORD CURRENTS - RECORD HERE    A______, B______, C_____, N_____, G_____										X

		100		Check  the grounding system continuity										X

		110		Record all readings and other findings on this sheet										X

		120		Ensure that all access panels and screws are properly installed and secure.										X

		130		Ensure panel is locked for security.										X

		140		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies										X
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PDU

				PDU



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Check display panel for faults and alarms								X

		20		Check and measure all voltages and currents on line and load sides.								X

		30		Verify safety and shunt trips operate properly								X

		40		Verify and update circuit index directory								X

		50		Check connections and wiring for loose and damaged conditions								X

		60		Check transformer condition for overheating or overloading 								X

		70		Check fans for proper operation								X

		80		Clean and remove all debris and deposits from the entire unit								X

		90		Check condition of grounding system								X

		100		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies								X
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Substation, Grounds

				SUBSTATION, GROUNDS



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Test ground grid with a government approved ground resistance tester.

		NOTE		Test shall be from representative grounds rods to establish a known value.

		NOTE		Test equipment will require new batteries and zero settings no more than 30 days prior to ground testing.

		10		Check condition of grounding system										X

		20		Check perimeter fence for condition of grounding components										X

		30		Measure and record continuity of grounds on all substation equipment and fencing										X

		40		Readings must not exceed 25 ohms if so report this non compliance immediately to the COTR										X

		50		Ensure all connection points are free of corrosion and checked for tightness										X

		60		Stencil inspection date and reading in a visual location on the substation pad										X

		70		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies										X
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Grease Interceptor

				GREASE INTERCEPTOR TRAP

		TID		Task Description		W		M		Q		SA		A

		10		FOLLOW ALL MANUFACTURERS MAINTENANCE REQUIREMENTS INCLUDING BUT NOT LIMITED TO THE FOLLOWING:.				X						X

		20		PREFORM GREASE TRAP BACTERIA TREATMENT				X						X

		30		INSPECT LID FOR PROPER SEAL.										X

		40		REMOVE GREASE (FOG) FROM TOP OF SEPERATION CHAMBERS.										X

		50		REMOVE ANY SOLIDS FROM BOTTOM OF CHAMBERS.										X

		60		INSPECT INTERCEPTOR FOR DAMAGE REPORT TO COTR										X

		70		REINSTALL LID AND APPLY PROPER SEALANT 										X

		80		CORRECT ALL MAINTENANCE DEFICIENCIES WITHIN THE SCOPE OF THE PM.				X						X

		90		INITIATE CORRECTIVE ACTION FOR MAJOR DEFICIENCIES.				X						X
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Grounds, Static

				GROUNDS, STATIC



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Conduct inspections per the NFPA 70 and NASA DCP including but not limited to the following:

		NOTE		Test shall begin from established three point  ground with a known value.

		NOTE		Test equipment will require new batteries and zero settings no more than 30 days prior to ground testing.  

		10		Conduct testing and inspection in dry weather conditions.												X

		20		Visually check condition of static ground points for damage.												X

		30		Measure resistance at each ground point with calibrated meter no measurement to be above 25 ohms												X

		50		Update date tested (month/year) and reading in black inside 18 inch yellow circle												X

		60		Repaint yellow circle if needed												X

		70		Report all abnormal readings												X

		80		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies												X
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Substation, Draw Out Breakers

				SUBSTATION, DRAW OUT BREAKERS



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Remove circuit breaker from the switchgear cubicle.								X

		20		Document all circuit breaker data including overload relay settings								X

		30		Remove the phase barriers and arc chutes.								X

		40		Vacuum and clean all breaker parts and cubicle								X

		50		Record readings in micro-ohms. Forward and reverse.on all sets of contacts								X

		60		Inspect the condition of all breaker contacts replace as necessary.								X

		70		Clean and grease all working mechanical parts, grease pivot points.								X

		80		Grease mechanical sliding edge parts WITH GE LUBE D50H15 OR EQUAL.								X

		90		Perform all breaker adjustments (a,b,c,d) in accordance with manufacturer's literature.								X

		100		Refer to manufacturer's literature for slow close information.								X

		110		Perform trip test on all overload protection devices based on manufacturers and NFPA recommendations								 				X

		120		Verify setpoints with breaker coordination study								 				X

		130		Provide sticker on breaker certifying testing on face of breaker  								 				X

		140		Operate breaker both automatically and manually								X

		150		Grease all contact points with properly rated lubricants								X

		160		Re-install breaker								X

		170		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies								X
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Switch, Automatic Transfer

				SWITCH, AUTOMATIC TRANSFER



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following & record all readings and findings on this sheet:		 		 		 								

		10		Check for signs of moisture and overheating		 		 		 				X				

		20		Check for arcing over insulated surfaces as evidenced by tracking and carbonization		 		 		 				X				

		30		Inspect air vents for unobstructed air flow		 		 		 				X				

		40		Check contacts for pitting and wear. Measure resistance and record results		 		 		 				X				

		50		Simulate a loss of primary power and record transfer time.				 						X				

		60		Check the continuity of the grounding system		 		 		 				X				

		70		Measure voltage, current and frequency with the ATS in normal and alternate positions										X

		80		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies										X

		90		Ensure that all covers, access panels, screens, etc. are properly installed and secure before leaving the job										X

		100		Return switch to normal operating condition		 		 		 				X				
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Switch, Air

				SWITCH, AIR



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Isolate power to Air Switch lockout tagout and ground with 350 MCM ground clusters										X				

		30		Check the condition of the ground system.										X				

		40		Clean the exterior of the interrupt switch and interior of switch										X				

		50		Ensure interlock mechanism is operating cleaned and lubricated  										X				

		60		Fill out maintenance checklist and report deficiencies.										X				

		70		Visually inspect and clean insulators										X

		80		Check resistance of all contact points and record readings										X

		90		Visually inspect all electrical wiring for worn and burnt  conditions										X

		100		Clean switch of all dirt and grease; relubricate as necessary.										X

		110		Collect all fuse information and annotate on paperwork										X

		120		Check all connections for proper tightness 										X

		130		Close cabinet and perform interlock operation exercising										X

		140		 Close switch and re-energize line side of switch										X

		150		Verify switch handle is locked and secured										X

		160		Ensure switch is returned to normal operating condition										X

		170		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies										X
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Switch, SF6

				SWITCH, SF6



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Examine exterior of switch for cracks, leaks, or burns										X

		20		Check for loose connections										X

		30		Look for deterioration and note all discrepancies										X

		40		Check and record the SF 6 Gas Pressure. Verify pressure is in accordance with Table 1 in the manufacturers operations and maintenance manual.										X

		50		Remove all dust and debris on and around switch										X

		60		 Check electrical wiring for worn or burnt insulation & loose connections										X

		70		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies										X
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Switch, Selector, HV Air

				SWITCH, SELECTOR, HV AIR



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		NOTE		PERFORM DURING OFF DUTY HOURS ONLY

		10		EXAMINE EXTERIOR OF SWITCH FOR DAMAGE, CRACKS, RUST OR BURNS, ETC.										X

		20		VISUALLY INSPECT INSULATORS; MAKE SURE CABINET LATCHES WORK PROPERLY										X

		30		CHECK RESISTANCE PHASE TO PHASE VERIFY CONSISTENCY										X

		40		VERIFY THAT EVERYTHING IS DE-ENERGIZED, REMOVE ALL DUST & DEBRIS										X

		50		CHECK VISIBLE ELECTRIC WIRING FOR WORN OR BURNT INSULATION & LOOSE CONNECTIONS										X

		60		CLEAN THE SWITCH OF ALL DIRT & GREASE &  LUBRICATE WHEN NECESSARY										X

		70		CHECK THAT THE SWITCHING HANDLE IS LOCKED										X

		80		COLLECT ALL FUSE INFORMATION AND ANNOTATE ON PM (REQUIRED FOR EMERGENCY FUSE BACKUP)										X

		90		CHECK CONDITION OF THE GROUND SYSTEM.										X

		100		CLEAN THE EXTERIOR OF THE INTERUPT SWITCH AND OPERATING MECHANISM.										X

		110		CLEAN AREA AROUND THE SWITCH.										X

		120		CORRECT ALL MAINTENANCE DEFICIENCIES WITHIN THE SCOPE OF THE PM AND INITIATE CORRECTIVE ACTION FOR MAJOR DEFICIENCIES.										X
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Switch, Selector, HV Oil

				SWITCH, SELECTOR, HV OIL



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		NOTE		PERFORM DURING OFF DUTY HOURS ONLY

		10		EXAMINE EXTERIOR OF SWITCH FOR DAMAGE, CRACKS, RUST OR BURNS, LEAKS, ETC.										X

		20		VISUALLY INSPECT INSULATORS; MAKE SURE CABINET LATCHES WORK PROPERLY										X

		30		CHECK RESISTANCE PHASE TO PHASE VERIFY CONSISTENCY										X

		40		VERIFY THAT EVERYTHING IS DE-ENERGIZED, REMOVE ALL DUST & DEBRIS										X

		50		CHECK VISIBLE ELECTRIC WIRING FOR WORN OR BURNT INSULATION & LOOSE CONNECTIONS										X

		60		CLEAN THE SWITCH OF ALL DIRT & GREASE &  LUBRICATE WHEN NECESSARY										X

		70		COLLECT ALL FUSE INFORMATION AND ANNOTATE ON PM (REQUIRED FOR EMERGENCY FUSE BACKUP)										X

		80		CHECK CONDITION OF THE GROUND SYSTEM.										X

		90		CLEAN THE EXTERIOR OF THE INTERUPT SWITCH AND OPERATING MECHANISM.										X

		100		CLEAN AREA AROUND THE SWITCH.										X

		110		CORRECT ALL MAINTENANCE DEFICIENCIES WITHIN THE SCOPE OF THE PM AND INITIATE CORRECTIVE ACTION FOR MAJOR DEFICIENCIES.										X
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Switchgear

				SWITCHGEAR



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following: 		 		 		 								

		20		Examine the exterior and interior of the unit for damage										X

		30		Check for signs of moisture and overheating		 		 		 				X				

		40		Check unit for unusual noise, vibration and overheating		 		 		 				X				

		50		Inspect air vents for unobstructed air flow clean/replace filters		 		 		 				X				

		60		Check tracks and interlocks for proper operations		 		 		 				X				

		70		Check for voltage creeping over insulated surfaces as evidenced by tracking and carbonization		 		 		 				X				

		80		Clean and tighten all connections take resistance readings on all buss connections										X				

		90		Check the condition of the ground system		 		 		 				X				

		100		Inspect terminal blocks for damage and deterioration		 		 		 				X				

		110		Ensure all covers, access panels and screws are properly installed and secure.										X				

		120		Repair or replace any fuses, lights, meters if non-functional.										X				

		130		Clean switchgear and surrounding area. Wipe down with denatured alcohol										X				

		140		Verify proper heater operation, if non-functional replace heater										X

		150		Check cabling and control wires for damage and pinch points										X

		160		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies										X
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Transformer, Dry

				TRANSFORMER, DRY



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:		 		 		 

		10		Check for signs of moisture and overheating		 		 		 				X

		20		Check for signs of insulation failure, arcing, tracking and carbonization										X

		30		Check unit for unusual noise, vibration and overheating		 		 		 				X

		40		Check all connections for tightness		 		 		 				X

		50		Check and verify resistance of grounding system		 		 		 				X

		60		Measure and record the insulation resistance of windings										X

		70		Inspect all wiring and windings for damage and overheating		 		 		 				X

		80		Remove accumulated dust or other contamination from all surfaces		 		 		 				X

		90		Re-energize transformer measure and record both primary and secondary voltages										X

		100		Record and document all readings and other findings 										X

		110		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies										X
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Transformer, Oil

				TRANSFORMER, OIL



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Check condition and verify resistance of grounding system								X

		20		Examine exterior of transformer for damage, cracks, rust or leaks. Check around gaskets, check pressure relief devices and cooling surfaces.								X

		30		Check proper operation of fans, motors and auxiliary devices if equipped.								X

		40		Check/Record Temp______Oil level_____   Pres.Vac_____Reset max indicators								X

		50		Annotate tap changer position if applicable								X

		60		Verify proper operation of auto tap changer if applicable								X

		70		Inspect unit for leaks and seepage around drain cocks, plugs, fuses, switches, tank wall gaskets, and seals								X

		80		Check bushings for  damage and loose connections								X

		90		Clean transformer exterior, interior and surrounding area								X

		100		Note any and all discrepancies on this sheet								X

		110		Collect all fuse information and data plate information and annotate on the sheet								X

		120		Reenergize transformer verify and record secondary output voltage on all three phases								X

		130		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies								X
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UPS

				UPS



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Isolate and de-energize all UPS equipment for maintenance operations.								X

		20		Ensure that all equipment is clean and free of loose dust, dirt, and debris.  								X

		30		 Inspect and change filters.								X

		40		Test the main operating sequences.								X

		50		Verify current field changes have been made to unit.								X

		60		Check and record all system level alarms.								X

		70		Check and record input voltages.								X

		80		Check and record input currents.								X

		90		Check and record DC voltages.								X

		100		Check and record DC currents.								X

		110		Check and record AC ripple voltages (on the DC bus).								X

		120		Check and record AC ripple currents (on the DC bus).								X

		130		Check and record output voltages.								X

		140		Check and record output currents.								X

		150		Place the UPS back on line to protect the critical load.								X

		160		All steps performed in the semi-annual service.								 		X

		170		Remove all foreign debris from all equipment compartments.								 		X

		180		Clean exterior of all enclosures.								 		X

		190		Inspect and clean the air intake and exhaust plates.  								 		X

		200		Verify that air flows freely through the equipment.								 		X

		210		Clean the interior of unit with a vacuum cleaner.								 		X

		220		Verify that all electrical connections are tight and torqued to manufacturer's specifications.  Tighten if necessary.								 		X

		230		Verify that all mechanical connections are tight and torqued to manufacturer's specifications.  Tighten if necessary.										X

		240		Inspect and clean as necessary all logic card connections.										X

		250		Perform test transfers of unit.										X

		260		Verify all diagnostic tests function properly.										X

		270		Verify all protection settings.										X

		280		Check and record all power supply voltages.										X

		290		Check the integrity of the battery rack/cabinet.								X

		300		Establish battery cell numbering for proper record keeping.								X

		310		Check the general appearance of the batteries, racks and surrounding area.  Battery tops should be clean and dry.								X

		320		Inspect the cells for excessive bulging and visible signs of cracks in the jars, lids and covers.								X 

		330		Inspect for any evidence of corrosion at the terminals, connectors, bolts, and other metal parts and clean as necessary.								X

		340		Measure and record ambient battery room temperature.								X

		350		Measure the total battery float voltage and battery float current.								X

		360		Measure and record the voltage of each battery cell using calibrated electronic measuring equipment.								X

		370		Select and mark 10% of the weakest cells (based on voltage) in the battery string for customer reference.								X

		380		Perform general battery cleaning using only distilled or de-ionized water.								X

		390		Perform spot check torque on 10% of the inner-cell connection.								X

		400		�All steps performed in semi-annual inspection.										X

		410		�Measure and record internal cell resistance of all batteries using calibrated purpose-built electronic measuring equipment.										X

		420		Measure and record all inter-cell and inter-terminal connection resistance using calibrated purpose-built electronic measuring equipment.										X

		430		Inspect, test and re-torque inter-tier, inter-rack and output cable connections in accordance with the manufacturer’s re-torque specifications.										X

		440		Annotate installation date of current batteries, NOTIFY COTR 6 MONTHS PRIOR TO 5 YEAR EXPIRATION								X

		450		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies								X		 
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Battery Charger

				BATTERY CHARGER



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Clean Trash From Area								X

		20		Check Voltages - Record Here A-n_____    A-b_____a-g_____n-g_____								X

		30		Check Indicator Lights To Ensure Machine Is Operational								X

		40		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies								X
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Lighting-L

				LIGHTING-L



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Test for proper operation all emergency lighting and exit lighting in the entire building								X

		15		Replace bulbs, emergency ballast, and batteries as required								X

		20		Clean exterior of emergency light cabinet and lamp heads								X

		30		Clean interior of cabinet, top of battery, and battery terminal.								X

		40		Check battery charge and electrolyte(if required) specific gravity; add water if necessary.								X

		50		Inspect cabinet, relay, relay contacts, pilot light, wiring and general condition.								X

		60		Apply anti-corrosion coating to battery terminals.(if needed)								X

		70		Adjust lamp heads for maximum illumination of area.								X

		80		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies								X
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Lighting-S

				LIGHTING-S



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Test for proper operation all emergency lighting and exit lighting in the entire building								X

		15		Replace bulbs, emergency ballast, and batteries as required								X

		20		Clean exterior of emergency light cabinet and lamp heads								X

		30		Clean interior of cabinet, top of battery, and battery terminal.								X

		40		Check battery charge and electrolyte(if required) specific gravity; add water if necessary.								X

		50		Inspect cabinet, relay, relay contacts, pilot light, wiring and general condition.								X

		60		Apply anti-corrosion coating to battery terminals.(if needed)								X

		70		Adjust lamp heads for maximum illumination of area.								X

		80		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies								X
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Switch, Sectional

				SWITCH, SECTIONAL



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		NOTE		PERFORM DURING OFF DUTY HOURS ONLY

		10		EXAMINE EXTERIOR OF SWITCH FOR DAMAGE, CRACKS, RUST OR BURNS, ETC.										X

		20		VISUALLY INSPECT INSULATORS; MAKE SURE CABINET LATCHES WORK PROPERLY										X

		30		CHECK RESISTANCE PHASE TO PHASE VERIFY CONSISTENCY										X

		40		VERIFY THAT EVERYTHING IS DE-ENERGIZED, REMOVE ALL DUST & DEBRIS										X

		50		CHECK VISIBLE ELECTRIC WIRING FOR WORN OR BURNT INSULATION & LOOSE CONNECTIONS										X

		60		CLEAN THE SWITCH OF ALL DIRT & GREASE &  LUBRICATE WHEN NECESSARY										X

		70		CHECK THAT THE SWITCHING HANDLE IS LOCKED										X

		80		COLLECT ALL FUSE INFORMATION AND ANNOTATE ON PM (REQUIRED FOR EMERGENCY FUSE BACKUP)										X

		90		CHECK CONDITION OF THE GROUND SYSTEM.										X

		100		CLEAN THE EXTERIOR OF THE SECTIONAL SWITCH AND OPERATING MECHANISM.										X

		110		CLEAN AREA AROUND THE SWITCH.										X

		120		CORRECT ALL MAINTENANCE DEFICIENCIES WITHIN THE SCOPE OF THE PM AND INITIATE CORRECTIVE ACTION FOR MAJOR DEFICIENCIES.										X
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Alarm, Ultrasonic 

				ALARM, ULTRASONIC 



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Replace batteries in four (4) system panels.										X

		20		Replace cabinet filters.										X

		30		Check and verify for proper operation.										X

		40		Inspect wiring for loose connections, fraying and overheating. 										X

		50		Clean lenses on detector dishes and solar panel.										X

		60		Check battery charger functionality.										X

		100		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies										X
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Switch, Oil Filled

				SWITCH, OIL FILLED



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		NOTE		PERFORM DURING OFF DUTY HOURS ONLY

		10		EXAMINE EXTERIOR OF SWITCH FOR DAMAGE, CRACKS, RUST OR BURNS, LEAKS, ETC.										X

		20		VISUALLY INSPECT INSULATORS; MAKE SURE CABINET LATCHES WORK PROPERLY										X

		30		VERIFY THAT EVERYTHING IS DE-ENERGIZED, REMOVE ALL DUST & DEBRIS										X

		40		CHECK VISIBLE ELECTRIC WIRING FOR WORN OR BURNT INSULATION & LOOSE CONNECTIONS										X

		50		CLEAN THE SWITCH OF ALL DIRT & GREASE &  LUBRICATE WHEN NECESSARY										X

		60		COLLECT ALL FUSE INFORMATION AND ANNOTATE ON PM (REQUIRED FOR EMERGENCY FUSE BACKUP)										X

		70		CHECK CONDITION OF THE GROUND SYSTEM.										X

		80		CLEAN THE EXTERIOR OF THE INTERUPT SWITCH AND OPERATING MECHANISM.										X

		90		CLEAN AREA AROUND THE SWITCH.										X

		100		CORRECT ALL MAINTENANCE DEFICIENCIES WITHIN THE SCOPE OF THE PM AND INITIATE CORRECTIVE ACTION FOR MAJOR DEFICIENCIES.										X
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Roof Assessment

				ROOF ASSESSMENT



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance procedures and industry standards to include but not limited to the following:

		10		Perform visual inspection of roof condition.  										X

		20		Check field membrane for blisters, ridging, open laps, cracking or splits that may result in leakage..										X

		30		Check all roof penetrations (pitch pans, pipes, curbs, stands, electrical conduits, etc.) for openings that may allow water to enter the building. 										X

		40		Remove any and all debri from roof surface.										X

		50		Clean and flush roof drains and down spouts as required.										X

		60		Check drain and down spouts for leaks at joints/connection points. 										X

		70		Inspect all flashings at penetrations and roof perimeter for cohesion to roof membrane, corrosion, or separation.										X

		80		Identify areas with evidence of standing water.										X

		90		Inspect roof related sheet metal such as wall cap flashing and counter flashing at walls above the roof flashing for loose or missing components and open areas that would permit water to enter the building. 										X

		100		Correct all maintenance deficiencies with in scope of PM and initiate corrective action for major deficiencies										X

		110		Provide a findings report per referenced  inspection document for inclusion in the CMMS and for the COTR.										X
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Lighting, Relamp-L

				LIGHTING, RELAMP-L



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		NOTIFY RESP. BLDG. PERSONNEL BEFORE STARTING WORK														X

		20		OBSERVE NECESSARY SAFETY PRECAUTIONS AND SETUP														X

		30		SET UP SIGNS AND CAUTIONARY TAPE														X

		40		WIPE DOWN AND CLEAN/WASH EACH FIXTURE AND REPLACE LAMPS														X

		50		VERIFY AND INSTALL ONLY THE PROPER TYPE AND PROPERLY RATED ENERGY EFFICIENT LAMPS														X

		60		VERIFY PROPER OPERATION OF LAMPS														X

		70		CLEAN UP AREA														X

		80		NOTIFY RESP. BLDG. PERSONNEL BEFORE LEAVING THE SITE														X

		90		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies														X
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Lighting, Relamp-S

				LIGHTING, RELAMP-S



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		NOTIFY RESP. BLDG. PERSONNEL BEFORE STARTING WORK														X

		20		OBSERVE NECESSARY SAFETY PRECAUTIONS AND SETUP														X

		30		SET UP SIGNS AND CAUTIONARY TAPE														X

		40		WIPE DOWN AND CLEAN/WASH EACH FIXTURE AND REPLACE LAMPS														X

		50		VERIFY AND INSTALL ONLY THE PROPER TYPE AND PROPERLY RATED ENERGY EFFICIENT LAMPS														X

		60		VERIFY PROPER OPERATION OF LAMPS														X

		70		CLEAN UP AREA														X

		80		NOTIFY RESP. BLDG. PERSONNEL BEFORE LEAVING THE SITE														X

		90		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies														X
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Exhaust Ducts, Grease

				EXHAUST DUCTS, GREASE



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		INSPECT FOR PROPER OPERATION ALL ACTUATION COMPONENTS INCLUDING  MECHANICAL OR ELECTRICAL DEVICES, DETECTORS & ACTUATORS (LOCAL OR REMOTE)										X

		20		REPLACE FUSIBLE LINKS AND AUTOMATIC SPRINKLER HEADS AT LEAST ANNUALLY										X

		30		ENSURE THAT YEAR OF MANUFACTURE AND DATE OF INSTALLATION OF THE FUSIBLE LINKS ARE MARKED ON THE SYSTEM INSPECTION TAG										X

		40		DETECTION DEVICES OTHER THAN FUSIBLE LINKS AND AUTOMATIC SPRINKLERS MUST BE SERVICED OR REPLACED										X

		50		WHERE SPRINKLERS ARE USED, ANNUAL REPLACEMENT IS  REQUIRED WHEN THERE IS  BUILD UP OF GREASE  ON THE SPRINKLER OR SPRAY NOZZLES										X

		60		INSPECT FIRE DAMPER ACTUATION COMPONENTS										X

		70		CLEAN ALL GREASE FROM HOOD EXTERIOR AND INTERIOR, INCLUDING DUCT										X

		80		NOTIFY RESP. BLDG. PERSONNEL BEFORE LEAVING THE SITE										X

		90		Correct all maintenance deficiencies within the scope of the PM and initiate corrective action for major deficiencies										X
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Backflow Prevention Device

				BACKFLOW PREVENTION DEVICE



		TID		Task Description		W		M		Q		SA		A		2Y		3Y		5Y



		NOTE		Test frequency may vary depending on local regulations and application																

		NOTE		Follow all Manufacturer's testing & maintenance requirements to include but not limited to the following:

		10		Test and calibrate check valve(s) operation of backflow prevention device with test set										X						

		20		Bleed air from backflow preventer										X						

		30		Inspect for leaks under pressure										X						

		40		Clean backflow preventer and surrounding area										X						

		50		Fill out maintenance checklist and report deficiencies										X						

		60		Send Backflow Certification to O&M COTR and record test data in CMMS.								 		X
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Base Period

				Base Period



				Prime:

				Subcontractor(s):



						DFRC

				ELEMENTS		CLIN 102		CLIN 103		CLIN 104		CLIN 105		CLIN106		CLIN107		CLIN108		CLIN109		CLIN110		CLIN111		CLIN112		TOTAL

				Direct Labor Hours

				    Prime - Regular Hours

				    Prime - Overtime Hours

				    Subcontract(s) - Regular Hours

				    Subcontract(s) - Overtime Hours

				   Total Hours



				Dollars

				Direct Labor Cost - Regular Labor

				Direct Labor Cost - Overtime Labor

				Premium Labor Cost

				  Total Labor Cost		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -

				Overhead Costs

				 Total Overhead Cost



				Subtotal		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -

				Subcontract Cost

				 -

				 -

				 -

				  Total Subcontract Cost		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -



				Other Direct Costs

				  Uniforms

				  Travel & Training

				  Other

				 Total Other Direct Cost		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -

				Subtotal		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -

				G&A

				Subtotal

				Profit

				Total Proposed Price		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -
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Option 1

				Option 1



				Prime:

				Subcontractor(s):



						DFRC

				ELEMENTS		CLIN 202		CLIN 203		CLIN 204		CLIN 205		CLIN 206		CLIN 207		CLIN 208		CLIN 209		CLIN 210		CLIN 211		CLIN 212		TOTAL

				Direct Labor Hours

				    Prime - Regular Hours

				    Prime - Overtime Hours

				    Subcontract(s) - Regular Hours

				    Subcontract(s) - Overtime Hours

				   Total Hours



				Dollars

				Direct Labor Cost - Regular Labor

				Direct Labor Cost - Overtime Labor

				Premium Labor Cost

				  Total Labor Cost		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -

				Overhead Costs

				 Total Overhead Cost



				Subtotal		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -

				Subcontract Cost

				 -

				 -

				 -

				  Total Subcontract Cost		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -



				Other Direct Costs

				  Uniforms

				  Travel & Training

				  Other

				 Total Other Direct Cost		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -

				Subtotal		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -

				G&A

				Subtotal

				Profit

				Total Proposed Price		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -
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Option 2

				Option 2



				Prime:

				Subcontractor(s):



						DFRC

				ELEMENTS		CLIN 302		CLIN 303		CLIN 304		CLIN 305		CLIN 306		CLIN 307		CLIN 308		CLIN 309		CLIN 310		CLIN 311		CLIN 312		TOTAL

				Direct Labor Hours

				    Prime - Regular Hours

				    Prime - Overtime Hours

				    Subcontract(s) - Regular Hours

				    Subcontract(s) - Overtime Hours

				   Total Hours



				Dollars

				Direct Labor Cost - Regular Labor

				Direct Labor Cost - Overtime Labor

				Premium Labor Cost

				  Total Labor Cost		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -

				Overhead Costs

				 Total Overhead Cost



				Subtotal		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -

				Subcontract Cost

				 -

				 -

				 -

				  Total Subcontract Cost		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -



				Other Direct Costs

				  Uniforms

				  Travel & Training

				  Other

				 Total Other Direct Cost		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -

				Subtotal		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -

				G&A

				Subtotal

				Profit

				Total Proposed Price		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -
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Option 3

				Option 3



				Prime:

				Subcontractor(s):



						DFRC

				ELEMENTS		CLIN 402		CLIN 403		CLIN 404		CLIN 405		CLIN 406		CLIN 407		CLIN 408		CLIN 409		CLIN 410		CLIN 411		CLIN 412		TOTAL

				Direct Labor Hours

				    Prime - Regular Hours

				    Prime - Overtime Hours

				    Subcontract(s) - Regular Hours

				    Subcontract(s) - Overtime Hours

				   Total Hours



				Dollars

				Direct Labor Cost - Regular Labor

				Direct Labor Cost - Overtime Labor

				Premium Labor Cost

				  Total Labor Cost		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -

				Overhead Costs

				 Total Overhead Cost



				Subtotal		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -

				Subcontract Cost

				 -

				 -

				 -

				  Total Subcontract Cost		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -



				Other Direct Costs

				  Uniforms

				  Travel & Training

				  Other

				 Total Other Direct Cost		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -

				Subtotal		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -

				G&A

				Subtotal

				Profit

				Total Proposed Price		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -
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Option 4

				Option 4



				Prime:

				Subcontractor(s):



						DFRC

				ELEMENTS		CLIN 502		CLIN 503		CLIN 504		CLIN 505		CLIN 506		CLIN 507		CLIN 508		CLIN 509		CLIN 510		CLIN 511		CLIN 512		TOTAL

				Direct Labor Hours

				    Prime - Regular Hours

				    Prime - Overtime Hours

				    Subcontract(s) - Regular Hours

				    Subcontract(s) - Overtime Hours

				   Total Hours



				Dollars

				Direct Labor Cost - Regular Labor

				Direct Labor Cost - Overtime Labor

				Premium Labor Cost

				  Total Labor Cost		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -

				Overhead Costs

				 Total Overhead Cost



				Subtotal		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -

				Subcontract Cost

				 -

				 -

				 -

				  Total Subcontract Cost		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -



				Other Direct Costs

				  Uniforms

				  Travel & Training

				  Other

				 Total Other Direct Cost		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -

				Subtotal		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -

				G&A

				Subtotal

				Profit

				Total Proposed Price		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -		$   -
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Acronyms


		ACM

		Asbestos Containing Materials



		AFFF

		Aqueous Film Forming Foam



		AFFTC

		Air Force Flight Test Center



		AFI

		Air Force Instruction



		AHA

		Activity Hazard Analysis



		ANSI

		American National Standards Institute



		ASME

		American Society of Mechanical Engineers



		C of F

		Construction of Facilities



		CAD

		Computer Aided Drafting



		CMMS

		Computerized Maintenance Management System



		CO

		Contracting Officer



		CODE F

		Office of Facilities Engineering and Asset Management



		CODE SH

		Safety, Health, and Environmental Management 



		CONEX

		Container Express (military shipping container)



		COTR

		Contracting Officer’s Technical Representative



		CRV

		Current Replacement Value



		CT

		Current Transformer



		DBA

		Davis-Bacon Act



		DCP

		Dryden Centerwide Procedure



		DFRC

		Dryden Flight Research Center



		DOP

		Dryden Organizational Procedure



		DPD

		Dryden Procedural Directive



		DRD

		Data Requirement Document



		DUCT

		Damage & Utility Control Team



		EAFB

		Edwards Air Force Base



		EMCS

		Energy Monitoring and Controls System



		EPA

		Environment Protection Agency



		ESD

		Electrostatic Discharge



		FAR

		Federal Acquisition Regulation



		FCCB

		Facilities Configuration Control Board



		FERT

		Facility Emergency Response Team



		FFP

		Firm Fixed Price



		FSR

		Facility Service Request



		GFE

		Government Furnished Equipment



		GFF

		Government Furnished Facilities



		GFM

		Government Furnished Material



		GIS

		Geographic Information System



		HAZMAT

		Hazardous Materials



		HVAC

		Heating, Ventilating, and Air Conditioning



		IDIQ

		Indefinite Delivery/Indefinite Quantity



		ISO

		International Standard Organization



		KV

		Kilo-Volt



		M&R

		Maintenance & Repair



		MDD

		Mate/De-mate Device



		MDI

		Mission Dependency Index



		MSDS

		Material Data Safety Sheet



		NASA

		National Aeronautics and Space Administration



		NEC

		National Electrical Code



		NFPA

		National Fire Protection Agency



		NG

		Natural Gas



		NOV

		Notices of Violations



		NPDES

		National Pollutant Discharge Elimination System 



		NPR

		NASA Procedural Requirements



		NRPDB

		NASA Real Property Data Base



		OPS

		Operations Program



		OPIM

		Other Potentially Infectious Materials



		OSHA

		Occupational Safety and Health Administration



		PGM

		Programmed Maintenance



		PM

		Preventive Maintenance



		POC 

		Point of Contact



		POL

		Petroleum Oils and Lubricants



		PSDI

		Project Software & Development, Inc.



		PT&I

		Predictive Testing and Inspection



		PWS

		Performance Work Statement



		QA

		Quality Assurance



		QCP

		Quality Control Plan



		RCM

		Reliability Centered Maintenance



		RPAO

		Real Property Accountable Officer



		ROI

		Replacement Of Obsolete Items



		SCA

		Service Contract Act



		SHEMP

		Safety, Health, and Environmental Management Plan



		SR

		Service Request



		TC

		Trouble Call



		UPS

		Uninterruptible Power Supply



		USAR

		Urban Search and Rescue



		VAV

		Variable Air Volume








Definitions


C.4 DEFINITIONS – TECHNICAL - As used throughout this contract, the following terms shall have the meaning set forth below. Additional definitions are in the "Definitions" clause in Section I. of this contract.


Adjust - To regulate, settle; bring to a more satisfactory state of normal operating condition.


Alteration - Work that changes the configuration of a facility (not Maintenance or repairs) but that does not increase the value of the facility: for example, moving a door or electrical outlet. 


As Built Drawings - The schematic documentation of the configuration of facility elements in their current relative position, location, and size as they have been constructed, erected, installed, modified or assembled.


Backlogged Trouble Calls - A routine trouble call issued during the previous contract which was not completed for any reason, or maintenance and minor repair requirements which may be identified during lapses, if any, in services between this contract and the previous contract.


Building - The classification "Building" includes the basic structure, capital improvements and fixed equipment that are normally required for the functional use of the building and becomes permanently attached to and made a part of the building and that cannot be removed without cutting into the walls, ceilings, or floors, such as plumbing, heating, and lighting equipment; elevators; central air-conditioning systems; and built-in safes and vaults.


Check - Check includes examination and the performance of parts replacement, lubrication, adjustment, calibration, cleaning, repair, etc.


Chemical Crib (CC) - Single management location where all Dryden Hazardous Materials are stored and managed.


Clean - Free of dirt, dust, spots, streaks, stains, smudges, litter, debris, and other residue


Collateral Equipment - Encompasses building-type equipment, built-in equipment, and large, substantially affixed equipment/property and is normally acquired and installed as part of a facility project as described below.

Building-Type Equipment - A term used in connection with facility projects to describe equipment, which is normally required to make a facility useful and operable. It is built in or affixed to the facility in such a manner that removal would impair the usefulness, safety, or environment of the facility. Such equipment includes elevators; heating, ventilating, air-conditioning, and refrigeration systems; transformers; compressors; and other like items generally accepted as being an inherent part of a building or structure and essential to its utility. Such equipment also includes general building systems and subsystems such as electrical, plumbing, pneumatic, fire protection, and control and monitoring systems.


Built-in or Large, Substantially Affixed Equipment - A term used in connection with facility projects of any type other than building-type equipment that is to be built in, affixed to, or installed in real property in such a manner that the installation cost, including special foundations or unique utilities service, or the facility restoration work required after its removal is substantial.


Commissioning - The act of performing random tests and checks on facility systems to ensure that they are properly balanced, functionally operational and comply with the design intent. It systematically checks operating parameters such as pressure, temperature, minimum and maximum air flow, lighting levels, electrical amperage and voltage, torque, fluid volumes, and other thermodynamic measures at key locations, as well as balanced conditions. It is a method of acceptance testing that, when performed on a random basis at random sampling points, checks to ensure that the outcome indices at those points are in compliance with the outcome requirements stated in the design specification.


Communication Cables - All cables used at DFRC for telephones, televisions, networking, data transmission, and security systems; these cables are not to be maintained by the contractor.


Computerized Maintenance Management System (CMMS) - A CMMS is a set of computer software modules and equipment databases containing facility data with the capability to process the data for facilities maintenance management functions. These maintenance-related functions typically include: facility/equipment inventory and history, work input control, job estimating, work scheduling and tracking, preventive and predictive maintenance, facility inspection and assessment, material management, and utilities' management.


Construction - Erection, installation, or assembly of a new facility; addition, expansion, extension, alteration, conversion, or replacement of an existing facility; or relocation of a facility from one location to another. Includes equipment installed and made a part of such facilities, and related site preparation, excavation, filling, and landscaping, or other land improvements.


Contracting Officer (CO) - The Contracting Officer is a NASA civil service employee with the authority to enter into, administer, and/or terminate contracts and make related determinations and findings. The term includes certain authorized representatives of the Contracting Officer acting within the limits of their authority as delegated by the Contracting Officer, such as a Contracting Officer's Technical Representative (COTR).


Contracting Officer Technical Representative (COTR) - The person who is an authorized Government representative of the Contracting Officer acting within the limits of their authority as specified by the COTR delegation letter. This term does not include any inspector or other person not named as COTR in the delegation letter or designated representatives.


Contractor - The term Contractor as used herein refers to both the prime Contractor and any subcontractors. The prime Contractor shall ensure that subcontractors comply with the provisions of this contract.


Contractor Employee - A person employed by the contractor providing services under this contract.


Contractor Furnished Items - Materials and equipment furnished by the Contractor shall be of the type and quality necessary to meet the requirements of the contract.


Contractor Quality Control (CQC) - A method used by the Contractor to control the quality of goods and services produced.


Contract Start Date - Date after the phase-in period in which the contractor becomes 100% responsible for performance of the PWS.

Control - A mechanism used to regulate or guide the operation of a machine, apparatus, or system.


Criticality Codes - These are codes assigned in the CMMS to establish equipment and/or system maintenance and repair priorities.


Critical - Machine failure will lead to an imminent safety/environmental hazard or an imminent work stoppage. Imminent danger is defined by the Occupational Safety and Health Administration (OSHA) as being within eight (8) hours.


Critical Equipment and Facilities - Items of equipment or facilities that must operate continuously or throughout the respective season in order to support critical missions. Failure of equipment or facilities in meeting design output requirements may affect the health and welfare of personnel or damage government equipment or properties. Emergency or urgent service calls are often required to restore the critical equipment to optimum operating condition and provide the output required; examples are computer facilities, 24‑hour operations (specify), fire prevention and protection facilities, medical facilities, electrical plants/systems, and water plants/systems.


Customer - The COTR, the Contracting Officer, NASA, and the Government.


Customers - Occupants of the facility, requesters of services, and individuals placing trouble calls.


Debris - Debris includes, but is not limited to, paper, cans, bottles, limbs and branches, pine straw and pine cones, leaves, rocks, and other similar items.


Deficiencies - Work not completed according to specified work standards; equipment not operating at manufacturer’s specifications. 

Disinfect - Cleaning in order to destroy any harmful microorganisms by application of an approved chemical agent.


DFRC Personnel - Persons employed at DFRC as civil servants or persons employed by resident prime or subcontractors.


Direct Material Costs - The actual vendor invoice charges for materials used for performance of work under this contract. Direct material costs shall include transportation charges when such charges are included on the invoice by the vendor, as well as any discounts or rebates.


Disaster - An event that can be controlled only by the use of additional outside resources. A disaster is justification for the Center Director to make an "emergency declaration" and activate the EOC.


Emergency Response - A response effort that requires immediate action by employees or other designated personnel to an occurrence that results or is likely to result in an event that causes imminent danger to life, damage to Government property, or damage to the environment.


Emergency calls - Calls that require immediate action to prevent loss of, or damage to Center/Installation property or personnel; to restore essential services that have been disrupted; affect the operation of critical equipment or systems or to eliminate hazards to personnel or equipment. Emergency work is usually a response-type work effort, often initially worked by trouble call technicians. Due to its nature, emergency work is not restricted to a level of effort such as Routine Calls.


Elevator Mechanic - Any person who is responsible for performing maintenance, repair, and inspection services on elevators under this contract. Elevator mechanics are licensed, journeyman-level tradesmen who are qualified by virtue of a combination of formal training and work experience in the trade. Elevator mechanics perform both electrical and mechanical work on a variety of elevator systems.


Environmental Protection Agency (EPA) - Federal agency that regulates through permits coordinated and effective governmental action to assure protection of environment by abating and controlling pollution on a systematic basis. Basic organization consists of Headquarters at Washington, DC, and ten regional offices, all responsible to Administrator, Ref 40-Code of Federal Regulations (CFR) 1 and revisions thereof.


Facility - A term used to encompass land, buildings, structures and other real property improvements, including utility systems and collateral equipment. The term does not include operating materials, supplies, special tooling, special test equipment and non-capitalized equipment. The term facility is used in connection with land, buildings (facilities having the basic function to enclose usable space), structures (facilities having the basic function of a research or operational activity), and other real property improvements. 


Facility Manager - An employee designated responsibility for reporting on the utilization of a facility(s), and being assigned oversight of all maintenance, construction, and other related activities affecting the facility(s).


Flight Operations Support - Furnishing of supplies, equipment, and manpower to accomplish facility service calls related to ground and guest operations for launch, orbit, flight, and landing of scheduled space and atmospheric vehicles. The Space Shuttle program is the primary reason for different organizational requests. Due to constantly changing launch and flight schedules these are usually short notice requirements.


Frequency of Service

(1)
Triennial (T):  Services performed once every three years on a date or during the month specified.


(2)
Biennial (B):  Services performed once every two years on a date or during the month specified.


(3)
Annual (A):  Services performed once during each 12-month period of the contract at intervals of 335 to 395 calendar days.


(4)
Semi-annual (SA):  Services performed twice during each 12-month period of the contract at intervals of 160 to 200 calendar days.


(5)
Quarterly (Q):  Services performed four times during each 12 month period of the contract at intervals of 80 to 100 calendar days.


(6)
Bi-monthly (BM):  Services performed six times during each 12-month period of the contract at intervals of 57 to 63 calendar days.


(7)
Monthly (M):  Services performed 12 times during each 12 month period of the contract at intervals of 27 to 33 calendar days.


(8)
Bi-weekly (BW):  Services performed 26 times during each 12-month period of the contract at intervals of 13 to 15 calendar days.


(9)
Weekly (W):  Services performed 52 times during each 12 month period of the contract at intervals of six to eight calendar days.


(10) Semi-weekly (SW):  Services performed 104 times during each 12-month period of the contract at intervals of two to three calendar days.


(11) Daily:  (DS) Services performed 261 times during each 12 month period of the contract, once each day, Monday through Friday, including holidays unless otherwise noted; or (D7) services performed every day, seven days a week during each 12-month period of the contract including holidays unless otherwise noted.


Functional Test - A test designed to establish whether something functions or performs to its intended use.


Government-Furnished Equipment - A term used in this contract to mean equipment in the possession of, or directly acquired by, the government and subsequently made available for the sole use of the contractor in the performance of this contract.


Government-Furnished Material - A term used in this contract to mean material in the possession of, or directly acquired by, the government and subsequently made available for the sole use of the contractor in the performance of this contract.


Government-Furnished Property - A term used in this contract to mean property in the possession of, or directly acquired by, the government and subsequently made available for the sole use of the contractor in the performance of this contract.


Government Quality Assurance (QA) - A method used by the Government to provide some measure of control over the quality of purchased goods and services received.


Hazardous Material (HazMat) - Materials that are toxic, poisonous, corrosive, irritating, sensitizing, radioactive, biologically infectious, explosive, or flammable, and present a hazard to human health, safety, and environment. HazMat includes materials that are physical hazards and material that must be handled and disposed of in compliance with special provisions as outlined in safety and environmental publications. 


Hazardous Operation - A process that produces hazards such as noise, dusts, gases, fumes, or mists which may be flammable, combustible, toxic, and/or reactive.

Hazardous Waste - Waste materials that are toxic or poisonous, oxidizers, corrosive, irritating or sensitizing, radioactive, biologically infectious, explosive, flammable, or that presents a significant hazard to human health and the environment as determined by Federal, State or Local regulatory authorities, or that are listed in Federal or State regulations. Special handling procedures and facilities are required in their disposal.


Inspect - Inspect includes examination and the performance of parts replacement, lubrication, adjustment, calibration, cleaning, repair, etc.


Licensing - The official or legal permission to do or own a specific thing. The Contractor shall obtain and maintain any requisite licensing or certification necessary to perform operations or procedures required by this contract (i.e., pest control refrigeration, asbestos, boiler plant operation etc.). All work shall be performed under the superintendence of a certified, responsible individual, and in accordance with federal, state, local, and installation laws and regulations.


Maintenance - The recurring day-to-day, periodic, or scheduled work required to preserve or restore a facility to such a condition that it may be effectively utilized for its original design purpose. The term includes work undertaken to prevent damage to a facility that otherwise would be more costly to restore. It includes the cost of labor, materials, and parts.


Maintenance/Repair - The preservation or restoration of a piece of equipment, a system, or a facility to such condition that it may be effectively utilized for its designated purposes. Maintenance/repair may be adjustment, overhaul, reprocessing, or replacement of constituent parts or materials that are missing or have deteriorated by action of the elements or usage, or replacement of the entire unit or system if beyond economical repair.


Management - Personnel, policies, systems, and organizational structure used to plan, budget, acquire, implement, and control resources for the accomplishment of work. 


Material Safety Data Sheets (MSDS) - A form which contains identification, handling, and hazard disclosure information requiring documentation under the Hazard Communication and Label Standard of the Occupational Safety and Health Administration (OSHA). Forms contain chemical name, trade name, molecular formula, manufacturer’s or importer’s name, address, and telephone number, physical data (including description, boiling and melting points, specific gravity, evaporation rate, and solubility in water), fire and explosion data (including flashpoint, upper and lower ignition limits, and fire fighting techniques), toxicity and health effects (including first aid and antidotes); reactivity (including incompatibilities), decomposition, polymerization, handling, storage, and disposal conditions to avoid, and spill and leak procedures (including requirements for protective equipment).


Mission Critical - Machine failure would impact the NASA mission, cause an immediate safety/environmental hazard (environmental discharge, HAZMAT spill, etc.), or an immediate work stoppage.


Negligence - Failure to provide a proper or reasonable level of care.


Non-collateral Equipment - All equipment other than collateral equipment. Such equipment, when acquired and used in a facility or a test apparatus, can be severed and removed after erection or installation without substantial loss of value or damage thereto or to the premises where installed. Noncollateral equipment imparts to the facility or test apparatus its particular character at the time, e.g., furniture in an office building, laboratory equipment in a laboratory, test equipment in a test stand, machine tools in a shop facility, computers in a computer facility, and it is not required to make the facility useful or operable as a structure or building. (See also Collateral Equipment.)

Noncompliance - Work items not according to specified work standards which cannot be corrected within 24 hours if identification.


Non-critical - Machine failure would not result in any mission impact, major safety/environmental hazard, a critical work stoppage, or major building code non-compliance.

Pesticide - Any substance or mixture of substances intended for preventing, destroying, repelling, or mitigating any pest, and any substance or mixture of substances intended for use as a plant regulator, defoliant, or desiccant.

Pest Management - Pest control or prevention by a comprehensive approach that considers various suppression techniques, the habitat of the pest, and interrelationships between the pest populations and the ecosystem.

Predictive Testing & Inspection (PT&I) - (1) Also referred to as condition monitoring or predictive maintenance. PT&I is the use of advanced technology to assess machinery condition. It replaces maintenance scheduled at arbitrary time and usage intervals with maintenance that is scheduled only when the condition of the equipment requires it. The PT&I data obtained allows for planning and scheduling corrective maintenance or repairs in advance of failure. (2) Those testing and inspection activities for facility items that generally require more sophisticated means to identify maintenance requirements than those of Preventive Maintenance. Results of PT&I information collection and analysis are used to schedule preventive maintenance, repair, replacement, validate other maintenance and repair efforts verify proper new installations, and determine overall material condition of systems and equipment. Use of PT&I am often substituted for time-based maintenance in order to perform more effective maintenance activities. Common PT&I technologies include vibration analysis, infrared thermography, and lubricating oil analysis.


Preventive Maintenance (PM) - Preventive Maintenance is also known as periodic maintenance, time-based maintenance, or interval-based maintenance. PM is the planned, scheduled, periodic inspection, adjustment, cleaning, lubrication, parts replacement, and minor repair of systems and equipment. See also Predictive Test & Inspection (PT&I) which is a subset of PM.


Proactive Maintenance - Also referred to as "root-cause analysis," proactive maintenance is the further application of predictive maintenance technologies toward extending machinery life. It seeks to reduce the need for maintenance through better design, better installation, precision balance and alignment, and root-cause failure analysis. 


Programmed Maintenance (PGM) - NASA’s maintenance category for recurring work items with maintenance cycles greater than one year. Programmed maintenance is part of the firm fixed-price work except for battery replacement for UPS units, which may be ordered via the IDIQ portion of the contract.


Proper Operation - Operation of a piece of equipment or system that is in accordance with the manufacturer's specifications and its design parameters.


Qualified Person - One having adequate knowledge, and thoroughly conversant in the installation, construction, or operation of apparatus or equipment and hazards involved. One who possesses knowledge, skill, and ability to competently, effectively, and safely accomplish task.


Quality Assurance (QA) - A method used by the Government to provide some measure of evaluation over the quality of purchased goods and services received.


Quality Assurance Evaluator (QAE) - Person(s) designated by the COTR to measure/monitor Contractor performance under this contract. Person also referred to as a Technical Monitor.


Quality Assurance Program - A program implemented by the Government to evaluate the output quality and responsiveness of the Contractor to ensure that the Government receives the services for which public funds are expended. It is emphasized that the Government's quality assurance program is not a substitute for the quality control program implemented and administered by the Contractor.


Quality Control (QC) - A method used by the Contractor to control the quality of goods and services produced.


Quality Control Plan (QCP) - A plan implemented by the Contractor to help identify, correct, and control problems throughout the entire scope of the Contractor's own operations.


Reactive Maintenance - Often called “breakdown maintenance” or “run to failure (RTF).” Reactive maintenance or equipment repairs are performed only when the deterioration in a machine's condition causes a functional failure. A high percentage of unplanned maintenance work, high replacement part inventories and the inefficient use of maintenance personnel typify this strategy. 


Real property - Land, buildings, structures, utility systems, and improvements and appurtenances thereto permanently annexed to land. Also includes collateral equipment (i.e., building-type equipment, built-in equipment and large substantially affixed equipment).


Recyclables - Waste material which can be transformed into new products in such a manner that the original product may lose its identity.


Refuse - All garbage, ashes, debris, rubbish, and other similar waste materials. Not included are explosive and incendiary waste and contaminated waste from medical and radiological processes.

Regular Working Hours - NASA's regular (normal) working hours are from 6:00 AM to 5:00 PM, Mondays through Fridays (unless otherwise specified herein) except (a) Federal holidays and (b) other days specifically designated by the Contracting Officer/COTR.


Reliability Centered Maintenance (RCM) - RCM is a maintenance strategy that logically incorporates the optimum mix of preventive, predictive, reactive, and proactive maintenance practices. These maintenance practices, rather than be applied independently, are integrated to take advantage of their respective strengths in order to maximize facility and equipment operability and efficiency while minimizing life cycle costs.


Renovation - To restore to new or original designed condition.


Repair - That facility work required to restore a facility or component thereof, to a condition substantially equivalent to its originally intended and designed capacity, efficiency or capability or as currently required. Repair may be overhaul, reprocessing, or replacement of deteriorated component parts, materials, or equipment. Repair includes correction of deficiencies in failed or failing components of existing facilities or systems to meet current NASA  standards and codes where such work, for reasons of economy, should be done concurrently with restoration of failed or failing components.It includes the substantially equivalent replacements of building utility systems and equipment necessitated by incipient or actual breakdown. 

Replacement of Obsolete Items (ROI) - There are many components of a facility that should be programmed for replacement as a result of obsolescence (no longer parts-supportable), not meeting electrical or building codes, or being unsafe. The components, however, are still operational and would not be construed as a repair; for example: Electric switchgear, breakers, and motor starters, Elevators, Control systems, Boiler and central heating, ventilation and air conditioning (HVAC) systems and controls, Fire detection systems, Cranes and hoists, A/ C systems using CFC refrigerants. This is a NASA maintenance category, which is one element of long term planned maintenance. Replacement of Obsolete Items is not part of the firm-fixed-price work and will be ordered from the Indefinite Delivery Indefinite Quantity portion of the contract. 


Resources - Actual assets such as cash, personnel, material, and supplies.


Response Time - Response time is defined as the time allowed the Contractor after initial notification of a work requirement to be physically on the premises at the work site with appropriate tools, equipment, and materials, ready to perform the work required. Response times are designated in the appropriate technical paragraphs in Section C.


Service Requests - A service request (SR) is defined as a minor request that is primarily rehabilitative in nature and is not part of the maintenance and repair requirements of this contract, and which does not exceed $2000 in total labor and material. SRs are usually performed by maintenance organizations because they possess the skills necessary to perform the work. These are also sometimes referred to as Service Calls (SC).

Shall - The word "shall" is used in connection with the contractor and specifies that the provisions are binding.


Shrub - A low, usually several-stemmed, woody plant or bush.


Sightly - A state of being attractive, clean and aesthetically pleasing. A state consistent with its intended purpose.


Solid Waste - Refuse and other discarded solid materials resulting from commercial, industrial, residential, and community activities. It does not include hazardous wastes, infectious/medical wastes, solids or dissolved materials in domestic sewage, or other significant pollutants in water resources such as silt, dissolved or suspended solids in industrial waste, water effluents, dissolved materials in irrigation return flow, or other common water pollutants.


Space - An area that receives custodial services, which may or may not be considered a room or rooms by common definition. Examples of spaces are hallways, stairwells, lobbies, offices, entrances, elevators, vending areas and waiting areas.


Spillage - Any refuse dislodged from containers and/or solid waste collecting equipment in the course of collection and disposal.

Supervisor - A person or persons to have the charge and direction of supervision.  One who provides watchful oversight and confirms formally as true, accurate, or can guarantee or assure a standard is met. A person with a high degree of skill in or knowledge of a certain subject, as the result of experience or training that can supervise.

Surfaced Areas - Covers all graded (earth and gravel), paved, or stabilized (other than grass) areas used for vehicular, aircraft, track vehicle, or pedestrian traffic such as roads, streets, service drives, walks, parking areas, open storage areas, and airfield paved areas, including base and subbase courses.


System - A group of separately authorized items of equipment or components assembled to establish a single functional unit required for the successful performance of a task or mission. Reportable items which are part of a nonreportable system are considered as separate items. Non-reportable items which are part of a reportable system are considered as subsystems. A system, as used in the resultant contract, includes:  all mechanical and electrical equipment; supporting structures; pneumatic, electrical and mechanical types of controls; and all auxiliary equipment required to provide a specific function and output requirements.


Trouble Calls - A trouble call (TC) is defined as an unscheduled request for work of a one-time nature typically issued to correct, repair, or restore a minor structural, mechanical (including plumbing and irrigation), electrical, safety, or environmental deficiency, requiring little detailed management control, and which does not exceed $2000 in total labor and material. 

Waste Containers - Trash receptacles, wastebaskets, trashcans, wastepaper baskets, ashtrays, or any container holding trash, paper, or refuse of any type.


Will - The word "will" is used to express a declaration of purpose on the part of the government.


Work Element - Work categories developed to track specific work functions within the CMMS program. See NPR8831.2.

Work Order - Work Order (WO) is a form used at DFRC to request facilities related work. The request may be for maintenance or repair work based upon an observed or perceived deficiency or new work or services. DFRC management evaluates the request and if approved, the WO is assigned to the Contractor for accomplishment. The WO includes the specific task requirements such as description of the work; labor, material, and equipment estimates; coordinating instructions; administrative and financial information; and a DFRC approval signature.
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Attachment J-C5-1

Government Furnished Facilities



· Building 4810, 7435 Current configuration: Administration and Crew Support.


· Building 4827, 4099 sq. ft.  Current configuration: Shop Area.


· Building 4828, 1895 sq. ft.  Current configuration: Warehouse.


· Building 4828 Storage Yard, approximately 12000 sq. ft.


· Building 4800, 250 sq. ft.  Configuration: Five Janitorial closets.


· Building 4820, 50sq. ft.  Configuration: One janitorial closet.


· Building 4822, 50sq. ft.  Configuration: One Janitorial closet.


· Building 4833, 50 sq. ft.  Configuration: One Janitorial closet.


· Building 4838, 100 sq. ft.  Configuration: Two Janitorial closets.


· Building 4840, 100 sq. ft.  Configuration: Two Janitorial closets.


· Near Building 4828, 1250 sq. ft.  Current configuration: Garden Shed.


· Building 703, 700 sq. ft. Storage (Janitorial and maintenance supplies)
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Untagged Equipment

		Itemnum		Description		Binnum		Curbal

		1000		THERMOCOUPLE, OMEGA CAL#M134655		01L04		1

		1001		THERMOCOUPLE, OMEGA CAL#M134656		01K04		1

		1002		*ROBIN AIR RECOVERY UNIT, MOD#25200B		STAIRS		1

		1003		*ROBIN AIR RECOVERY UNIT, MOD#25200B		HVAC		1

		1004		*CHAINSAW, POULAN PRO GAS  16" (MOD#   , S/N   P/N 130245		MECHCON		1

		1005		*KIT, SUCTION CUP HANDLES		13D01		1

		1006		*KIT, SUCTION CUP HANDLES		13D01		1

		1007		*UNIT, KNIFE SHARPENING STONE		13D02		1

		1008		*UNIT, KNIFE SHARPENING STONE		13D02		1

		1009		*WAND, SOLDERING		13D02		1

		1010		*GUNS, SOLDERING (1 - 4)		13D02		4

		1011		*SAW, MAKITA CHOP W/BLADES (S/N 594976E)		13D03		1

		1012		*SAW, DELTA COMPOUND MITER (S/N R9740)		1.30E+05		1

		1013		PULSE JET DRAIN CLEANER		13D04		1

		1014		*KITS, DRAIN CLEANER (1 & 2)		13D05		2

		1015		*UNIT, RESISTANCE SOLDERING (AMERICAN BEAUTY)		13D04		1

		1016		*WELDER, PORTABLE SPOT		13D04		1

		1017		*PUMP, TUTHILL ELECTRIC OIL		1.30E+06		1

		1018		*GUN, HILTI NAIL (#FBN212A)		15A07		1

		1019		*POLE, CHANCE SHOTGUN W/CASE (CAT# H1760-1)		1		2

		1020		*BENDER, OFFSET		15A06		2

		1021		*CONCRETE EDGERS		15B02		4

		1022		*CONCRETE TOOTHED TROWEL		15B02		5

		1023		*CONCRETE FINISHING TROWEL		15B02		4

		1025		*CONCRETE SPADE TROWEL		15B02		3

		1026		*CONCRETE FLOAT		15B02		6

		1033		*PULLER, BEARING		15B01		2

		1034		*KIT, PNEUMATIC GREASE GUN		15B03		1

		10363		TAP AND DIE SET  27PC.   GRAINGER P/N 4X574		13A02		1

		1037		*MOBILE TOOL CABINET-P/N 8-H-12804		RCMCON		1

		1058		*OILING CAN		15B03		3

		1060		*KIT, FLARING (1 & 2)		15B04		2

		1063		*BENDER, RATCHET CABLE		15B04		1

		1077		*SPREADER, FLANGE		15B04		1

		1084		*SET, 3/4" SOCKET		15A04		1

		1111		*SANDER, PALM (1 MIL, 1 PORTER)		15A06		2

		1112		*BATTERY, PORTER CABLE DRILL		STOCKRM		3

		1113		*FLASHLIGHT, LANTERN  MC#10815T21		15C02		8

		1118		*SET, 1/2" DRIVE SOCKET SET		15B05		1

		1119		*SET, 3/4" DRIVE SOCKET		15B05		1

		1123		*SET, DOUBLE LAP FLARING (1 & 2)		15B04		2

		1133		*SET, GASKET PUNCH (1 & 2)(33785A51)		15B04		2

		1149		*OPERATOR, POWER DRIVE VALVE		15C04		1

		1150		*SCALE, PELOUZE (MOD# P250S)		HVAC		1

		1151		ARROW STAPLE GUN MODEL T-50P MC# 6013A14		15b03		2

		1152		*SAW, MILWAUKEE BAND (S/N0067894839)		13B05		1

		11567		MOP BUCKET W/RINGER RUBBERMAID  P/N 128158		13A01		0

		1169		*GUN, HEAT  MFG# HG-751B  GRAINGER# 4 Z 716		13D01		4

		1172		*PUMP, SUMP		1042		1

		1173		*KIT, LOCK OUT/TAG OUT		1042		1

		1173		*KIT, LOCK OUT/TAG OUT		01M06		2

		1174		*200' METAL FISH TAPE IDEAL #31-033     M/W #300896		15END		3

		1175		*TIC TRACER		01M02		1

		1176		*PIN PUNCH SET (8 PIECE 1/16 - 5/16) 3480A11		15A04		1

		1177		*PIN PUNCH SET, LARGE (10 PIECE 3/16 - 1/2) 3505A11		15A04		2

		1178		*CENTER PUNCH SET(7 PIECE) 3527A14		15A04		2

		1179		COVER PULLER		R19		6

		1180		*FLASHLIGHT, STANDARD		15C02		11

		1181		*PIPE WRENCH E24"		R19		2

		1182		*PIPE WRENCH 12" LENGTH		1060		1

		1183		*STRAP WRENCH		1060		1

		1183		*STRAP WRENCH		R19		3

		1184		*PUSH BROOM		R23		5

		1185		*CHARGER, PORTER CABLE BATTERY		STOCKRM		3

		1186		*WRENCH, 15" CRESCENT		R19		2

		1187		*KIT, WOOD CHISEL (1/4" - 1 1/2", 6 PIECES)		15A01		1

		1188		*KIT, WOOD CHISEL (SET OF 3, PLUS EXTRA HANDLE)		15A01		1

		1189		*KIT, LARGE HOLESAW (INCOMPLETE, 7 BLADES, 2 SHAFTS)		15A01		1

		1190		GRINDER, AIR        MC# 4576A51				1

		1190		GRINDER, AIR        MC# 4576A51		15A02		1

		1191		*GRINDER, AIR (W/ WRENCHES)		15A02		1

		1192		*BENDER, 3/8" TUBING		15A02		1

		1193		TUBING BENDER, 1/2"		15A02		1

		1194		*DOOR JIG		15A02		1

		1195		*DRILL, 3/8" AIR		15A03		3

		1196		*DRILL, 1/2" AIR		15A03		1

		1197		*SHEAR, 18 GA MILWAUKEE ELECTRIC (S/N 550D597180756)		15A03		1

		1198		*DRILL, 1/2" MAKITA  #6013BR   MC P/N 29005A52		15A03		1

		1199		*SANDER, BELT (BOSCH, SER#9440107)		15A06		1

		1200		*DRILL, HILTI HAMMER (TE72, SER#06505986)		15A07		1

		1201		*DRILL , 3/8" MILWAUKEE (S/N 0574297164 & 194)		15A03		2

		1202		*RATCHET, 3/8" DRIVE AIR (S/N 12093)		15A03		1

		1203		*RATCHET, 1/2" DRIVE AIR (S/N 10435)		15A03		1

		1204		*GROOVER, RIGID ROLL  (WITH WRENCH, MOD#914, CAT#59847)		15C04		1

		1205		*SHEAR, 18 GA KETT ELECTRIC (S/N 30837)		15A03		1

		1206		*WRENCH, 1/2" REMINGTON IMPACT (S/N KJ501)		15A03		1

		1207		*SCREW-SHOOTER, MILWAUKEE DRYWALL (S/N 0453143417)		13B04		1

		1208		*WRENCH, INGERSOL RAND ELECTRIC IMPACT		15A03		1

		1209		*JIGSAW, VARIABLE SP. MILWAUKEE (S/N 749A494200465)		13B04		1

		1210		*SAW, CIRCULAR MILWAUKEE (S/N 633A494090019)		13A06		1

		1211		*SAW, WORM DRIVE MILWAUKEE (S/N 621A494170060)		13A06		1

		1212		*SAWSALL, MILWAUKEE (S/N 0774129182)		15A01		1

		1213		*SAWSALL, MILWAUKEE #6521-21  GRAINGER#4WP33		15A01		1

		1214		*ROUTER, MILWAUKEE (S/N 608A194190070)		13B04		1

		1215		*DRAIN-CLEANER, MILWAUKEE (S/N496A494280207)		13B05		1

		1216		*WRENCH, FAUCET		15A04		3

		1217		*SANDER, 4" MILWAUKEE BELT(S/N 767A194180023)		15A06		1

		1218		*SANDER, MILWAUKEE ORBITAL (S/N 791A494140104)		15A06		1

		1219		*KIT, MILWAUKEE DOOR JAM & BUTT  TEMPLATE		15A01		2

		1220		*KIT, HOLE-SAW  (WITH ARBORS & ACCESSORIES)		15A02		1

		1221		*PULLER, FAUCET HANDLE		15A04		1

		1222		*DRILL, HILTI TE-5A CORDLESS ROTARY HAMMER (201615}		15A07		1

		1223		*DRILL , HILTI TE-18ME ROTARY HAMMER (S/N 05-0070866)		15A07		1

		1224		*DRILL, HILTI TE-54 ROTARY HAMMER (S/N 06-089559)		15A07		1

		1225		*DRILL, HILTI TE-74 ROTARY HAMMER (S/N 05-0058638)		15A07		1

		1226		*SANDER/GRINDER, MILWAUKEE  4 1/2"   MOD# 6140-6   GRAINGER #4A942		13B05		2

		1227		*KIT, PIPE THREADER		15B/C04		1

		1228		MULTIMETER, FLUKE S/N 60650441, CAL.#M132716		01K03		1

		1229		*CLEANER, COIL		15C04		1

		1230		MULTIMETER, FLUKE MOD#70 S/N 60650449, CAL#M132719 				0

		1231		MULTIMETER, FLUKE MOD#70 S/N 60650442, CAL.#M132727		519		1

		1232		MULTIMETER, FLUKE MOD#70 S/N 60650281, CAL.#M132729 (WILSON)		01K03		1

		1233		MULTIMETER, FLUKE MOD#70 S/N 60650444, CAL.#M132731 (JOHNSON)		01K03		1

		1234		MULTIMETER, FLUKE MOD#70 S/N 60650043, CAL.#M132733		01K03		1

		1235		MULTIMETER, FLUKE MOD#79II, CAL.#M132735 (WILLIAMS)		01K03		1

		1236		*PAVING BREAKER 35 -1/2LB./ 1850 BPM S/N 9317007		STOCKRM		1

		1237		*PAVING BREAKER 90LB./ 1380 BPM S/N 9238050		STOCKRM		1

		1238		*LIFT, VERMTTE 512		BLD4828		1

		1239		*LIFT, FOLDING		BLD4828		1

		1240		*BAND-SAW MILWAUKEE DEEP-CUT (S/N 678A494442071)		13B05		1

		12415		SNIPS STRAIGHT CUT ( YELLOW)		17A01		1

		12512		4120 CPU BOX				1

		12515		MAPNET BOX		4808		1

		12517		NETWORK BOX		4808		1

		12518		SIGNAL BOX		4808		1

		12519		RS-232/2120 BOX		4808		1

		12520		RELAY BOX		4808		1

		12521		MOTHER BOARD BOX		4808		1

		12522		4020 BOX		4808		1

		12523		4120 UPS BOX#1		4808		1

		12524		4120 UPS BOX#2		4808		1

		12527		MONITOR BOX		4808		1

		12528		ZAMS BOX		4808		1

		12529		POWER SUPPLY BOX		4808		1

		12530		4120 SPECIAL FUNCTIONS BOX		4808		1

		12531		2120 BMUX BOX		4808		1

		1255		*WORKBENCH, WORKMATE		15C04		1

		1263		*MIKITA POWER PLANNER (S/N 1761034E, MOD# 1900B)		13B04		1

		1264		*NAILER, SENCO PNUEMATIC FINISH  (S/N 97601846)		13C04		1

		1265		*JIGSAW, PORTER CABLE (S/N220531A7964)		13B04		1

		1267		*TOOL, COMPRESSION CRIMPING T&B		15B05		1

		1270		*DRILL, 3/8" PORTER CABLE 12 VOLT (#13, S/N 106055A7971)		11CLOSET		1

		1271		*DRILL, 3/8" PORTER CABLE 12 VOLT (#17, S/N 176521A7904)		11CLOSET		1

		1272		*DRILL, 3/8" PORTER CABLE 12 VOLT (#14, S/N 176520A7904)		13A05		1

		1273		*DRILL, 3/8" PORTER CABLE 12 VOLT (#18 S/N 176519A7904, +2 BATTERIES)		1042		1

		1274		*RESEATER, VALVE/BIB		15B04		1

		1276		*MEGGER, BIDDLE (S/N 1238-1)		01K04		1

		1277		*KIT, GASKET CUTTER (1 & 2)		15B04		2

		1278		*BATTERY IMPED, TESTER, BIDDLE,  (S/N 4660)		RCMLAB		1

		1279		*INDICATOR,  CENTRAL DIAL (MOD# 6410)		CAB05		1

		1280		*TOPCON ROTATING LASER W/RL50B DETECTOR (S/N EM1095)		CAB05		1

		1281		RECORDER, AMPROBE MOD#AA3E, CAL#M52583		01K01		1

		1282		*TACHOMETER, PIONEER PHOTO (S/N 15949)		CAB05		1

		1283		*MEGGER, AEMC MODEL#5000  & ACCESSORIES (S/N 62558)		CAB05		1

		1284		*DETECTOR, HUBBELL PHASING & ACC. (S/N845907-039)		01M06		1

		1285		*COLORIMETER, HATCH CO. DR/700 MOD.#46000-14		CAB05		1

		1290		WATER LINE REPAIR KIT / JET-SWET P/N 149900		15B02		1

		1295		MEGGER, AVO BM21, CAL#1728127		01K01		1

		1297		DIGITAL LOW/RES. OHMMETER, BIDDLE CAL#1558629		01K01		1

		1298		*TEST KIT, SIEMENS  TS31 (S/N TS-31-182) #1   TS31 (TS-31-979)#2		01L05		2

		1299		*TEST KIT,  MERLIN GERIN (MOD#685-836C)		01L05		1

		1300		*AMPMETER, AMPTRAN CT-50 (P/N 944750)		01L05		1

		1301		*A R C- SAFETY BLANKETS		01M01		6

		1302		*POLE, CHANCE UNIVERSAL (CAT#H1760-1)		R1END		3

		1303		*SET, CHANCE GROUND		01M04		5

		1304		*KIT, FLASHSUITS (3 PIECES)		01M03		1

		1305		*POLE, HOT STICK (#22114)		01M02		3

		1306		*SAW, SKILL		CLOSET		2

		13081		NUT INSERT PLIER TOOL   MC# 95585A100		15A04		0

		13081		NUT INSERT PLIER TOOL   MC# 95585A100				0

		1310		*SETS, GREENLEE PUNCH (1 & 2)		15B04		2

		1312		*CLAMPS, LARGE "C"		R19		2

		1327		*KIT, SKF BEARING HEATER (TIH030)		RCMLAB		1

		1388		HIGH VOLTAGE TOOL KIT		511		1

		1389		*WRENCH, OS&Y		1076		3

		13899		{NASA} SPINTELLIGENT LABS #ST-101 VIBRATION SCREENING TOOL W/ACCESSORY KIT		01l03		1

		1395		*BENDER, 1/2" TUBING		R17		3

		1398		*METER, KNOPP PHASE  (MOD# K-3)		CAB05		1

		1399		*INDICATOR, MULTI-AMP PHASE SEQU.  (MOD# PSI-700)		CAB05		1

		1401		HALOGEN LEAK DETECTOR, GE CAL#C28616		01L01		1

		1402		*CUTTER, TILE		15C04		1

		1403		*TESTER, LEVITION GFI  (CAT# 6185)		CAB05		1

		1404		*KIT, ULTRASPEC ALIGN/BAL (MOD8000)		RCMLAB		1

		1405		*PROBE, SNAP 8 AMP (MOD# SPR-300)		CAB05		1

		1406		*STROBELIGHT, CSI (MOD444)		RCMLAB		1

		1407		TIME DOMAIN REFECTOMETER,  BIDDLE T511 CAL#1558628		01L03		1

		1408		*KIT, CSI 2115 MACHINERY ANALYZER		RCMLAB		1

		1409		*CART, CHALK LINE		BLD4828		2

		1410		THERMOMETER, RAYTEK CAL#1179253		01K05		1

		1411		*GAUGE, ROBINAIR THERMISTOR VACUUM.  (MOD# 14010)		CAB05		1

		1412		*KIT, UE ULTRAPROBE 2000		RCMLAB		1

		1413		*METER, MECHANALYSIS VIBRA/SOUND (S/N A85219836)		CAB05		1

		1414		*KIT,  WESTINGHOUSE R-K TRIP TEST (STYLE# 123C08G01)		CAB05		1

		1417		*LAMP CHANGER		R23		1

		14185		MILWAUKEE WIRE WHEEL P/N 48-52-5010		15d03		1

		1419		*DETECTOR, SON-TECTOR  SOUND (S/N 1578)		CAB05		1

		14191		STEEL FORMING STAKES  18"  SKU#545195		15c02		30

		14197		DEWALT BATTERY PACK #DW9071 P/N 135112		13A05		10

		1420		POWER HARMONIC METER FLUKE CAL#1366226		01K01		1

		1421		*AVO POWER FACTOR TESTKIT S/N67200 (4 BOXES)		R1END		1

		1422		*DRILL, 3/8" PORTER CABLE 12 VOLT (#10, S/N 072525A79)		11CLOSET		1

		1423		*GRINDER,  MILWAUKEE 8000 RPM SIDEWINDER  (S/N 72118021)		15A07		1

		14233		PORTABLE  G.F.I   18"  HUBBELL  P/N GFP4C15A		21A02		4

		14233		PORTABLE  G.F.I   18"  HUBBELL  P/N GFP4C15A		21a02		0

		1424		*GRINDER , MILWAUKEE 6000  RPM SIDEWINDER (S/N 75349342)		15A07		1

		1425		*HOMELITE XL-98 CIRCULAR SAW (GAS)NEEDS REPAIR 7/25/01				4

		1425		*HOMELITE XL-98 CIRCULAR SAW (GAS)NEEDS REPAIR 7/25/01		15C04		1

		1427		*MIGHTY MIN. SHOP VACS IN WOODEN BOXES		13C03		2

		1429		*SHOP-VAC HEAVY DUTY (WT/DR ) 10.5AMPS  10 GAL.		09H08		2

		1430		*MAKITA 4" GRINDER (IN BOX)		15A02		1

		14306		SLEDGE HAMMER  2  LB.  MC# 60485A11		17A01		2

		14307		SLEDGE HAMMER  6 LB.  MC# 6048A21		17A01		2

		14308		SLEDGE HAMMER  8 LB.  MC# 6048A14		17A01		1

		1431		*SAW, MAKITA 110 M.M. CIRCULAR (S/N 64942E)		15A02		1

		1434		*BATTERY CHARGER  HILTI  115 VOLT		STOCKRM		1

		1435		*HAND CART  (RED, 4 WHEEL)		RCMCON		1

		1440		*FLAT 4 WHEEL DOLLIE		01G10		1

		1442		*POST DRIVER  (LARGE)		CORNER		1

		1443		*POST DRIVER  (SMALL)		CORNER		2

		1444		*OPEN/BOX END WRENCH ( 12 PIECE ) IN WOODEN BOX		15B01		1

		1445		*WRENCH, 1 11/16" OPEN/BOX END		R19		2

		1446		*WRENCH, 1 1/2" OPEN/BOX END		R19		1

		1447		*WRENCH, 1 7/16" OPEN/BOX END		R19		1

		1448		*WRENCH, 1 3/8" OPEN/BOX END		R19		1

		1449		*WRENCH, 1 5/16" OPEN/BOX END		R19		1

		1450		*WRENCH, 1 1/4" OPEN/BOX END		R19		1

		1451		*WRENCH, 1 1/8" OPEN/BOX END		R19		1

		1452		*WRENCH, 1 1/16" OPEN/BOX END		R19		1

		1453		*WRENCH, 1" OPEN/BOX END		R19		1

		1454		*WRENCH, 15/16" OPEN/BOX END		R19		1

		1455		*WRENCH, 7/8" OPEN/BOX END		R19		1

		1456		*WRENCH, 13/16" OPEN/BOX END		R19		2

		1457		*PIPE WRENCH  48" LENGTH		R19		1

		1458		*PIPE WRENCH  24" LENGTH		1060		2

		1458		*PIPE WRENCH  24" LENGTH		R19		4

		1459		*PIPE WRENCH  18"  LENGTH		R19		3

		1460		*PIPE WRENCH  14"  LENGTH		1060		1

		1460		*PIPE WRENCH  14"  LENGTH		R19		6

		1461		*PIPE WRENCH  36"  LENGTH		R19		2

		1462		*SPUD WRENCH 10" LENGTH		R19		1

		1463		*WRENCH, 12" CRESCENT   MC# 5386A5		R19		2

		1464		*WRENCH, 18" CRESCENT		R19		4

		1465		*WRENCH, 24" CRESCENT		R19		3

		1469		*MARSON RIVET KIT  HP-2 RIVETER		15A04		2

		14725		BLOW GUN 4" EXT  MC# 5457K51		15A05		1

		1490		*HACKSAW		R17		11

		1491		*CORDLESS ANGLE DRILL MAKITA  9.6 DC S/N 453675		13C03		1

		1492		*CORDLESS ANGLE DRILL MAKITA 9.6 DC  S/N 49353E		13C03		1

		1494		*GREENLEE KNOCK OUT SET 1/2" TO 2" #7506 HYDRAULIC		15B04		2

		1495		*SET, GREENLEE RATCHET KNOCKOUT SET #1806SB		15B04		2

		1496		*LABELER		STOCKRM		1

		1497		*LANYARD, ROPE		R21		4

		1498		*LANYARD, CHAIN EYELET		R23		2

		1499		*HOOKS, LANYARD		R23		7

		1518		*LANYARD, CABLE		R23		6

		15325		CLAMP-ON GROUND RESISTANCE METER  MOD# DGC-1000 SER#04080111		01K04		1

		15447		FRAMING SQUARE 16" X 24"  MCMASTER CARR #2006A15		17A01		2

		1546		*STREET MARKING POLY VINYL 8 FT LONG PLASTIC STENCILS		PAINT		13

		1548		*HAMMER, PICK		R23		1

		1549		*CORING MACHINE, MILWAUKEE		BLD4828		1

		1550		*BENDER, GREENLEE HYDRAULIC (5 BOXES & CART IN 4828)		BONEYARD		1

		15512		OXYGEN ACETYLENE OUTFIT W/CYLINDERS P/N KC100PT		19A01		2

		1558		*TRANSCEIVER KIT, REALISTIC FM VOICE ACTUATED  (S/N 94556 & 95034)		CAB05		1

		1567		*PICK		R23		2

		1568		*LANYARD, LOOP		R23		2

		1596		*LANYARD, SOFT STOP		R23		5

		1598		*MINI ROOTER (GENERAL"S)		R19END		1

		15991		(NASA)  MILLER WELDER MOD# 185DX		4827		1

		1600		*SHEARS, CABLE CUTTING		R17		2

		16008		GAS LINE TRIMMER - TANAKA MODEL #TBC-2211		21A01		0

		16010		GAS SAW - PARTNER MODEL K700  SER# 9683314-00		1.30E+05		1

		1620		*CUTTERS, BEAKED SIDE		R17		1

		1653		WELDING ACCESSORIES  ( GRAY BOX )		21END		1

		1654		*BENDER, 3/4" CONDUIT  IDEAL# 74002		R17		4

		1656		*BENDER, 1" CONDUIT		R17		2

		1668		*BENDER, 1 1/4" CONDUIT		R17		1

		1673		*PLIER,HOG RING		R17		2

		1674		*DRILL, HILTI TE10		15A07		1

		1675		*PULLER, NAIL		R19		1

		16935		FACE SHIELD P/N 5BW-15187		19A01		3

		16950		JOINT KNIFE  HYDE 6"		15B01		4

		16951		DRYWALL KNIFE 10"  WALLBOARD (NO SUB)		15B01		4

		16952		DRYWALL KNIFE 12"   WALLBOARD (NO SUB)		15B01		4

		16953		DRYWALL MUD TRAY 12"		15B01		4

		1701		*24' EXTENTION LADDER		HVAC		1

		17110		RIDGID TUBING CUTTER  1/4" TO 1 5/8" P/N150045		15A05		2

		17140		SLEDGE HAMMER 6LB 30" WOOD HANDLE		17b01		0

		17140		SLEDGE HAMMER 6LB 30" WOOD HANDLE				0

		17141		SLEDGE HAMMER 20LB 30" WOOD HANDLE		17b01		0

		1732		*RIDGID KOLLMAN DRAIN CLEANER  MODEL K-500		BLD4828		1

		1733		*ENERAC SYSTEM		01L06		1

		1734		*TURBO TORCH		MECHCON		1

		1735		*BOLT CUTTERS		R17		4

		1736		*GAUGE, TACO 788 DIFFERENTIAL PRESSURE		HVAC		1

		1737		*LEAK SCANNER, RITCHIE BLACK LIGHT (#69464)		HVAC		1

		1738		*KIT, OXY/ACETYLENE TORCH		HVAC		2

		1741		*METAL HAND TAPE MEASURE		R17		2

		1742		*CARGO STRAP		R17		1

		1743		*MANIFOLDS, 410A CHARGING		CLOSET		3

		1744		*MANIFOLDS, 134A CHARGING		CLOSET		4

		1757		LARGE VALVE WRENCH SET (11 PIECES)		15C04		1

		1762		*CUTTER, WHEELER HYDRAULIC PIPE		STOCKRM		1

		17783		RIVET TOOL KIT  MC# 6659A23		13B03		1

		17784		SCREW EXTRACTOR SET #1 THRU #5  MC#2729A44		13B03		2

		1787		*LARGE RED HAND DOLLIE  W/ STRAP		STOCKRM		1

		1811		*PLUNGER            #150500		520		1

		1811		*PLUNGER            #150500		R19		3

		1817		BUNGEE CORD 40"		13A01		6

		1817		BUNGEE CORD 40"				6

		1830		AIR HOSE W/SOCKET&PLUG ENDS 25FT  MC# 9264K21		19B01		2

		1832		*CUTTERS, LARGE BOLT		R19		3

		1841		*BOTTLE, PROPANE		R13		2

		1866		*HYD. GREASE FIT. A  STRAIT.1/8"NPT,HEX7/16",HIT.9/16" MC#1095K65		R7END		2

		1867		*HYD GREASE FIT.  K 45 ANGLE1/8"NPT,HEX7/16", HIT 57/64 MC#1095K23		R7END		14

		1868		*HYD.GREASE FIT90ANGLE 1/8"NPT,HEX7/16,HIT.1- 13/16" MC#1095K67		R7END		8

		1869		RIDGID-16GAL WET/DRY VAC STAINLESS P/N 181773		13A01		1

		1872		*WRENCH, PLUMBING		15A05		1

		1873		*SET, ROUTER BIT (14 EA)		15A04		1

		1874		*STEP LADDER  8'		MECH		2

		1874		*STEP LADDER  8'		ELECT		1

		1874		*STEP LADDER  8'		HVAC		2

		1883		*SET, 1/2" SHANK DRILL BIT (8 EA)  MCMASTER-CARR #29415A94		13B03		2

		1948		*PIPE BENDER		R17		1

		1950		*SHORT HANDLE SQUARE NOSE SHOVEL		R23		2

		1952		*SHORT HANDLE ROUND NOSE SHOVEL		R23		1

		1954		POST HOLE DIGGER  P/N 111905		R23		2

		1955		ENERAC 2000 COMBUSTION ANALYZE		RCMLAB		0

		1957		*FLOOR PEELER LONG HANDLE		R23		1

		1958		*6 1/2'  LEVEL		23		1

		1959		*6'  LEVEL		23		3

		1960		*2' LEVEL		23		2

		1961		*4' LEVEL		23		10

		1962		*18" LEVEL		23		1

		1965		TUBE BENDER 1/4"   GRAINGER P/N 5MK27		13A02		1

		1966		TUBE BENDER 3/8"  GRAINGER  P/N 5MK29		15A02		1

		1967		*TUBING BENDER 5/8"TUBING - 2 1/4" RIDGID		R13TOL		1

		1967		*TUBING BENDER 5/8"TUBING - 2 1/4" RIDGID				1

		1968		*GREENLEE FLEX CUTTER MODEL (1815)		15B04		1

		1971		*FILE, LARGE RAT TAIL		15A04		1

		1972		*FILE, SQUARE		15A04		2

		1978		*DRILL, HILTI HAMMER		15A07		2

		1979		*SET, DRILL BIT		13B03		2

		1980		*SKF FITTING TOOL (#TMFT 33)		RCMLAB		1

		1983		CUTTER,RIDGID PIPE 1/8 - 2"		19B01		2

		1986		*PORTABLE EMERGENCY LIGHTS		R15		4

		1987		*SAFETY HARNESS SIZE LARGE		21A		2

		1988		*SAFETY HARNESS SIZE MED.		21A		3

		1988		*SAFETY HARNESS SIZE MED.		1042		1

		1989		*SAFETY HARNESS SIZE SM.		21A		5

		1990		SAFETY LANYARD		1042		1

		1990		SAFETY LANYARD		R21		6

		1991		*RUBBER OVERBOOTS SIZE 12 P/N 51995T35 NEW 10-98		UPSTAIRS		5

		1992		*RUBBER OVERBOOTS SIZE 9, P/N51995T35, NEW 10-98		UPSTAIRS		2

		1993		*RUBBER OVERBOOTS SIZE 10, P/N 51995T35, NEW 10-98		UPSTAIRS		3

		1994		*RUBBER OVERBOOTS SIZE 11 P/N51995T35, NEW 10-98		UPSTAIRS		3

		1995		*FISH TAPE (TUFF-GRIP) 31-186 100' METAL		15END		6

		1996		*FISH TAPE (TUFF-GRIP) 31-033- 50' METAL		15END		2

		1997		*FISH TAPE (IDEAL) 100' NYLON		15END		1

		2000		*FLOOR SQUEEGIE, LONG HANDLE		R23		2

		2001		*METAL BOW RAKES		R23		3

		2002		*STUD DETECTOR		01A04		2

		2010		*GFCI PORTABE CIRCUIT GUARD		CAB5		2

		2014		*BRUSH, FILE		15A04		1

		2015		*FILE, SMALL RAT TAIL		15A04		1

		2016		GRACO LINELAZER III 3900/5900 AIRLESS LINE STRIPER MOD.  245465		NASA/DRY		0

		2021		*DROP LIGHT		R21		2

		2040		*ROLATAPE		R17		1

		2042		JOHNDEER BC1600 WEEDEATER TWO STROKE		GARDCONX		1

		2044		*FILE, LARGE HALF MOON		15A04		1

		2111		*KIT, BRASS TOOL (13 PIECES)		15C03		1

		2120		*GROUNDING CABLE		15C03		1

		2139		*RAIN SUITS XXL		CLOSET		3

		2140		*RAIN SUIT MED		CLOSET		21

		2141		*RAIN SUIT LG		CLOSET		5

		2142		*RAIN SUIT XL		CLOSET		11

		2143		*SEALER HEAD		15B02		1

		2144		*IMPACT GUNS		CLOSET		4

		2145		*WELDING REGULATOR		CLOSET		2

		2146		*IMPACT SOCKET SET		CLOSET		1

		2149		*AUTO DARKENING WELD-HELMET P/N51885T66		MECHCON		1

		2172		MORTAR MIXER HOE				2

		2173		*SET, IMPACT SOCKET (12 PIECES)		15A04		1

		2174		*MILLERMATIC  130 XP  WELDING UNIT		MECHCON		1

		2207		*CURRENT TRACER, PASAR MOD #CT100, SER#1219		01K03		1

		2208		*CURRENT TRACER, PASAR MOD #CT100		01K03		1

		2343		*WAGNER POWER PAINT HAND SPRAYER		13C02		1

		2350		*EX- CELL PRESSURE WASHER 3500PSI		MECHCON		1

		2353		*ROUTER TABLE W/ GUIDES		13D03		1

		2360		*SAW, ROTOZIP SPIRAL		13A05		2

		2361		*HYD. GREASE FIT. A  STRAIT.1/4"-28 TAPER, MC#1095K41		R7END		2

		2362		*HYD. GREASE FIT. A  45 DEG .1/4"-28 TAPER MC#1095K65		R7END		6

		2363		*AVIATION SNIPS LEFT  CUT  #2		17		2

		2364		*AVIATION SNIPS RIGHT CUT		17		2

		2372		*14' EXTENTION LADDER		MECHCON		1

		2372		*14' EXTENTION LADDER		HVAC		1

		2384		*1250 WAGNER AIRLESS SPRAYER (NEEDS TO BE REBUILT)		PAINT		1

		2385		*CORNERBEAD TOOL		13C04		1

		2386		*SHEARS, ELECTRIC RIGHT ANGLE   (P/N 38365A11)		15A03		1

		2388		*NIBBLER, DEWALT   (P/N 4942A71)		15A03		1

		2389		*6' LADDER		MECHCON		2

		2389		*6' LADDER		CAGE		2

		2389		*6' LADDER		ELECT		2

		2389		*6' LADDER		PAINT		1

		2389		*6' LADDER		HVAC		2

		2390		*9" DISC, 6" X 48" BELT SANDER P/N 6 Y 001		4827		1

		2392		*DAYTON  15"  BAND SAW P/N 6 Y 002		4827		1

		2393		*PUMP, VACUUM		HVAC		4

		2423		*17' EXTENTION LADDER		HVAC		1

		2425		*DRILL, DEWALT ANGLE (#DW 965K)		13C04		2

		2426		*SET, WRIGHT FILES (11 PIECES)		15A04		1

		2427		*DRAIN CLEANER TRIGGER GUN RIGID     #74367		15C03		0

		2427		*DRAIN CLEANER TRIGGER GUN RIGID     #74367				2

		2428		*LANDSCAPE RAKE  P/N LR 36		R23		1

		2429		*TOILET AUGER  P/N K-6  7/99		15C03		2

		2430		*VISE W/STAND		PAINT		1

		2450		*BINKS SPRAYER		PAINT		1

		2451		*PAINT SHAKER		PAINT		1

		2452		*HYDRAULIC PRESS (BROKEN)		PAINT		1

		2458		*4' LADDER		HVAC		3

		2458		*4' LADDER		MECH		1

		2459		*10' LADDER		CAGE		1

		2459		*10' LADDER		ELECT		1

		2459		*10' LADDER		HVAC		1

		2460		*16' EXTENTION LADDER		CAGE		1

		2461		*DEWT CORDLESS 12VOLT2 BAT.1CHG., 1A THUR 12A		1041		1

		2461		*DEWT CORDLESS 12VOLT2 BAT.1CHG., 1A THUR 12A		STOCKRM		20

		2461-1		*CHARGERS, DEWALT BATTERY		1041		1

		2461-1		*CHARGERS, DEWALT BATTERY		STOCKRM		12

		2461-2		*BATTERIES, 12 VOLT DEWALT		1041		2

		2461-2		*BATTERIES, 12 VOLT DEWALT		STOCKRM		19

		2463		*CHANNEL LOCK  12 INCH  MC#5765A2    1A THRU 2A		19		2

		2464		*CHANNEL LOCK  16 INCH  P/N  4 CR43, 1A THRU 2A		19		2

		2465		RUBBER DRAIN FLUSHER  1"TO 2"     MC# 2425K71		13B02		2

		2466		RUBBER DRAIN FLUSHER  1 1/2" TO 3"  MC# 2425K72		13B02		2

		2467		*VISE GRIP  10" STRAIGHT JAW , 1 A - 4 A		R17		2

		2468		RUBBER DRAIN FLUSHER  3" TO 6"  MC# 2425K73		13B02		1

		2469		*VICE GRIP LARGE  JAW  12" (P/N  2 H121)		17		3

		2471		*LITTLE KICKER OFFSET BENDER,1/2" EMT,CAT. 1810		17		1

		2473		*RECOVERY UNIT (S/N N96B06664)		HVAC		1

		2474		*RECOVERY UNIT (S/N 21930253)		HVAC		3

		2475		*FREON DOLLY		HVAC		1

		2476		*6' PAINTERS LADDER		CAGE		1

		2477		*10' PAINTERS LADDER		CAGE		1

		2479		ELECTRODES [FOR TOOL #2480] MC# 7725A19		13D03		2

		2480		SOLDERING HANDPIECE FOR UNIT (1015)  MC#7725A22		11C04		2

		2480		SOLDERING HANDPIECE FOR UNIT (1015)  MC#7725A22		11C04		1

		2481		PROPANE TORCH KIT W/HOSE MC# 78615A53		13C01		1

		2506		*GLOVES, ELECTRICAL 40KV SIZE 10 WITH LEATHER OUTERS		518		1

		2519		*GLOVES, ELECTRICAL 40KV SIZE 9 1/2 WITH LEATHER OUTERS		01K02		1

		2521		*GLOVES, ELECTRICAL 40KV SIZE 10 1/2 WITH LEATHER OUTERS		511		1

		2530		*GLOVES, ELECTRICAL 40KV SIZE 10 WITH LEATHER OUTERS		01K02		1

		2531		*GLOVES, ELECTRICAL 40KV SIZE 10  WITH LEATHER OUTERS		497		1

		2540		*5 1/2 HP, GAS POWER,AIR COMP. HONDA, P/N 4B225		MECHCON		1

		2542		*15' A FRAME EXT. LADDER		CAGE		1

		2543		*GLOVES, ELECTRICAL 40KV SIZE 10 -1/2		01K02		1

		2546		*GLOVES, ELECTRICAL 40KV SIZE 9 1/2 WITH LEATHER OUTERS		01K02		1

		2550		*GLOVES, ELECTRICAL 40KV SIZE 9 1/2 WITH LEATHER OUTERS		515		1

		2569		*CART		PAINT		1

		2577		*BINKS STRIPING MACHINE		PAINT		1

		2578		*BELT GAUGE		R1		2

		2597		*DOLLY, SMALL RED		STOCKRM		1

		2654		*BELT/PULLEY GAUGE		R1		2

		2655		*UP9000 LRM KIT		RCMLAB		1

		2657		*COME-ALONG		R17		4

		2694		*AUGER, GROUND HOG (3 BITS)		MECHCON		1

		2700		*SAW, HAND		R17		8

		2701		*SAW, MITER HAND		R17		1

		2712		C-CLAMP 3"  FORGED  MC# 5026A2		RO17		4

		2713		C-CLAMP 2"   FORGED  MC# 50261A		R17		4

		2761		*SET, COLD CHISEL		15A05		1

		2771		*ENGRAVER ELECTRIC  MCMASTER CARR #1613T2		R13		2

		2773		*PAINT STICK- FILL IN   BLACK OR YELLOW  MC# 20182T		R13		6

		2775		*CUTTER, TUBING  (MCMASTER CARR #2706A1)		15A05		4

		2777		*GRINDING WHEEL DRESSER		R17		1

		2835		*AXE		R17		1

		2837		SCALE  0-6 LB.  CHATILLON CAL#M10785, AREVALO		01K02		1

		2838		MULTIMETER DIGITAL, FLUKE CAL#M133796 (AVILA)		01K03		1

		2839		MULTIMETER, FLUKE CAL#M134405 (NATE G.)		01K03		1

		2840		PIPE/CABLE LOCATOR, FISHER CAL#M132214		01L05		1

		2841		SCALE, HANSON  CAL#M10875		01K02		1

		2842		THERMO-HUMIDIGRAPH, FOXBORO CAL#C26671		01K06		1

		2843		MULTIMETER  ANALOG, SIMPSON CAL#C26684		01L01		1

		2844		AMMETER AC SOAR./WESTO CAL#C27803		01K02		1

		2845		MULTIMETER, TRIPLETT  CAL#C28250		01K04		1

		2846		MULTIMETER, TRIPLETT CAL#C28250		01K04		1

		2848		*CUTTER, CABLE  GREENLEE #754		R17		1

		2849		*PLIERS, VISE GRIP (SPECIAL JAW)		R17		2

		2851		PORTABLE HEATER P/N 7505454251		UPSTAIRS		8

		2853		*MALLET, RUBBER		R17		1

		2855		HUMIDGRAPH MDL#4069TH, S/N#71W1271, CAL#M52721		01K05		1

		2856		MULTIMETER, FLUKE MOD#10 ,S/N 54240912, CAL#M132236		01K03		1

		2857		MULTIMETER, FLUKE MOD#10, S/N#54240930, CAL#M132237		01K03		1

		2858		*DRILL, HAND WOOD		R17		2

		2859		*HAMMER, BALL PEEN		R17		2

		2860		MULTIMETER, SIMPSON, MOD#260-8, CAL#M132257		ECONNEX		1

		2870		*HAND CADDY, WIRE GB#WSP100E JOHNSTONE#H85214		ELECT		1

		2871		*BRANCH CUTTERS		R17		2

		2877		*SAW, PRUNING		R17		1

		2880		*FLIR INFRARED CAMERA S/N 760056, NASA#1558374		RCMLAB		1

		2881		*SAW, BOW		R17		1

		2883		*SPLITTER HAMMER		R17		2

		2884		*SET, 3/8" DRIVE WRENCH (WILLIAMS)		15A04		1

		2886		VOLTAGE INDICATOR-DIGITAL 1-40KV  P/N 2U C4032794 (REJECT)		01K04		1

		2887		*ROLLING TOOL  (  J  ROLLER)		R17		1

		2888		*WRENCH, RATCHET		R17		1

		2890		MULTIMETER, FLUKE  79 SER II CAL#M132713		01K03		1

		2891		THERMOCOUPLE, FLUKE 80TK CAL#M132715		01K04		1

		2893		*CLAUSING DRILLPRESS,S/N513090, NASA#FRC1056		BLD 4827		1

		2894		*OLIVER TABLESAW, S/N 200451, MCH. # 88-D		BLD 4827		1

		2895		*DEWALT CIRCULAR SAW S/N13-02-004-001-4810-1, NASA# 406317		BLD 4827		1

		2896		*HITACHI RADIAL ARMSAW S/N H860481		BLD 4827		1

		2898		*RIDGID PIPE THREADER, MODEL # 1224		BLD 4827		1

		2900		*BALDOR GRINDER, 1/2HP,120V,S/N OR NASA#13-03-002-001-4800R		BLD 4827		1

		2903		*WF WELLS&SON, METAL/PIPECUTTER, MCH.#5842, NASA#406312		OUTSHED		4

		2904		*WISSOTA GRINDER, 1/2 HP, ELEC. S/N 2 64		WLDSHOP		1

		2905		*YOST VICE MOUNTED/TABEL, MODEL # 330		WLDSHOP		1

		2906		*BALDOR GRINDER, 1 HP, TYPE S2320-183M, CYC60, 220V, #1-51		WLDSHOP		1

		2907		*LINCOLN ARC WELDER, CODE#7533-703,  230V, NASA# 1735-77-2		WLDSHOP		1

		2908		OXY/ACE SET ON/WHEELS, OXYGEN 249 CU. FT., DUAL GAGES		WLDSHOP		1

		2910		SCALE, CPS MDL.#CC800, CAL#M132649		HVAC		1

		2912		RESISTIVITY METER, ACL, CAL#M1333327		01K04		1

		2915		AMPROBE AMPMETER  RS3  CAL#M134355, (REJECT)		515		1

		2916		AMPMETER, AMPROBE RS3, CAL#M134356		01K04		1

		2921		PROBE, CURRENT FLUKE AC 80I-500S, CAL#M132737		01K01		1

		2922		*BRASS VALVE WRENCH		R19		1

		2923		*SMALL BRASS VALVE WRENCH		R19		2

		2925		PROBE, CURRENT FLUKE AC 80I-1000S CAL#M132738		01K01		1

		2930		RECORDER, DICKSON TH8-24F CAL#M134388		01K05		1

		2938		RECORDER, DICKSON TH8-7F  CAL#M134389		01K05		1

		2939		MULTIMETER, SIMPSON 260  SER#1, CAL#M52477		01L01		1

		2941		PROBE, FLUKE MOD#80I-400, CAL#M132734		01K04		1

		2952		GAUGE, HASTINGS IND. MOD#VH-3, CAL#M52640		01K02		1

		2953		RECORDER, THERMAL 3840 SER#P100, CAL#M53006		01K07		1

		2956		PROBE, FLUKE MOD#801-400 S/N#40,  CAL#M132720		01K04		1

		2957		MULTIMETER, BECKMAN  S/N#80205582, CAL#M132197		01L03		1

		2958		PROBE, FLUKE 801-400 S/N#42, CAL#M132730 (D. COMBS)		01K04		1

		2959		ANALYZER, DRANETZ S/N 480021341, CAL#1180003		01K06		1

		2962		PROBE, DRANETZ SER#256126341, CAL#M52952		01K06		1

		2963		PROBE, DRANETZ SER#540121341, CAL#M52953		01K06		1

		2964		PROBE, DRANETZ MOD#TR-2022, CAL#M52954		01K06		1

		2965		GAUGE, THICKNESS KRAUT BRANSON S/N 461732 CAL#1810615		01L02		1

		2966		PROBE, FLUKE MDL#80I-400 S/N#43, CAL#M132732 (NAVA)		01K04		1

		2972		SCALE, PELOUZE MDL#PE5 S/N782506, CAL#M134394		519		1

		2973		PROBE, FLUKE MDL#80I-400 S/N4, CAL#M132728 (NATE G.)		01K04		1

		2974		MULTIMETER, FLUKE MDL#77III, CAL#M133797		523		1

		2975		MULTIMETER, FLUKE MDL#77III, CAL#M133795 (TRIPPIEDI)		01K03		1

		2976		METER, CIRCUITMATE. CLAMP-ON MDL#CC6 SER#9206047, CAL#M132259		01K03		1

		2977		THERMOCOUPLE MODULE, FLUKE MDL#80TK, CAL#M132717		01K04		1

		2978		PROBE, FLUKE MDL#80I-400 S/N#39, CAL#M132714		498		1

		2984		PROBE, FLUKE MDL.#80I-400 S/N#45, CAL#M132736 (L. WILLIAMS)		01K04		1

		2985		GAUGE, POLLARD CAL#M134780		01K07		1

		2986		SCALE, WEIGH-TRONIX CAL#M625089		DESK		1

		3035		*CURRENT TRACER, PASAR MOD#PIOO SER#169		01K03		1

		3051		*PULLER, SKF BEARING (#TMMD61)		RCMLAB		1

		3089		PORTABLE STRECHER , FERNO WASHINGTON INC.		CONNEX E		2

		3091		SLEDGE HAMMER 3LB. SHORT HANDLE		CONNEX C		1

		3092		SLEDGE HAMMER  6LB.  30" HANDLE		CONNEX E		1

		3093		SLEDGE HAMMER 10LB.  30" HANDLE		CONNEX E		2

		3097		SLEDGE HAMMER  16LB.  30" HANDLE		CONNEX E		1

		3098		SLEDGE HAMMER  20LB.  30" HANDLE		CONNEX E		1

		3099		TIC TRACER		EMERCON		1

		3100		ELECTRICAL TAPE BLACK 3M#33		CONNEX E		20

		3101		AXE   30 "   HANDLE		CONNEX E		4

		3116		OXYGEN AND ACETYLENE TANKS W/CART		CONNEX E		1

		3117		FIRST AID KIT  LAB SAFETY # 10432		CONNEX E		2

		3118		EMERGENCY JACK 4 TON  H.K. PORTER INC. S/N 090232		CONNEX E		1

		3119		EMERGENCY JACK 10 TON  ENERPAC # M52-10		CONNEX E		1

		3120		COIL OF ROPE 3/8" NYLON		CONNEX E		1

		3121		COIL OF ROPE 3/4" NYLON		CONNEX E		1

		3122		COIL OF ROPE  1"		CONNEX E		1

		3123		TRIPOD HOIST W/PULLEY  MILLER NO.48		CONNEX E		1

		3124		HARD HATS		EMERCON		27

		3126		EMERGENCY BLANKET  BRW P/N 99910		CONNEX C		10

		3127		BARRIER TAPE 3" X 1000'		CONNEX C		6

		3128		GROUNDING KIT		CONNEX E		1

		3136		CROW BAR  30"		CONNEX E		4

		3138		HIGH VOLTAGE GLOVES W/ LEATHERS		EMERCON		6

		3287		TYVEK SUIT COVERALLS		CONNEX E		2

		3288		SUMP PUMP SIMMER P/N 2310		CONNEX E		2

		3289		CHAIN 3/8     ( IN PLASTIC BUCKET )		CONNEX E		1

		3290		CHAIN 5/16    (IN PLASTIC BUCKET )		CONNEX E		1

		3291		RECOVERY COVERALLS  MSA P/N 490996		CONNEX E		5

		3292		*CHOP SAW MAKITA P/N DPC7000		1.30E+06		1

		3293		PORTABLE QUARTZ FLOODLIGHT  P/N 500Q-HC		CONNEX E		6

		3294		IMPACT WRENCH DEWALT 1/2 #DW290 1/2"  W/CASE   P/N 4WM64		11C03		2

		3295		LANTERN 6 VOLT #4600		CONNEX E		11

		3296		SAWSALL MILWAUKEE  P/N 6511		CONNEX E		1

		3297		WELDING SET  VICTOR P/N0384-0043		CONNEX E		1

		3298		CIRCULAR SAW MILWAUKEE P/N 6378		CONNEX E		1

		3299		HAND CRANK PUMP BLACKMER P/N 210A		CONNEX E		2

		3300		GAS CAN 5 GAL. RED		CONNEX E		3

		3301		SHUT OFF HANDLE  2 SM.  2 MED.  2 LG.		CONNEX E		6

		3302		EXTENSION CORD,HEAVY DUTY 100' YELLOW		CONNEX E		3

		3303		GENERATOR MAKITA MOD. #G3500R		CONNEX E		3

		3304		SAW BLADE 7"CUTOFF		CONNEX E		4

		3306		*CABLE CUTTER,RATCHETING  IDEAL#35-053		13B03		1

		3307		PIPE WRENCH 14" MFG. AMPCO		CONNEX E		2

		3308		PIPE WRENCH 24"  MFG. AMPCO		CONNEX E		2

		3309		SHOVEL WOOD HANDLE		CONNEX E		4

		3310		COME ALONG  MFG. DURCO INC.		CONNEX E		2

		3311		BOLT CUTTERS MFG. H K  PORTER		CONNEX E		1

		3312		GARDEN HOSE 50'   ( GREEN )		CONNEX E		2

		3336		CNT  6' LADDER  (SEARCY)				1

		3337		CNT  4' LADDER (SEARCY)				1

		3338		CNT  8' LADDER  (SEARCY)				1

		3339		CNT  50' EXTENSION CORD  (SEARCY)				2

		3340		CNT  50' X 3/8" , 300 PSI AIR HOSE (SEARCY)				1

		3341		CNT  25 X3/8", 300PSI AIR HOSE (SEARCY)				1

		3342		CNT  IDEAL FISH TAPE 100' (SEARCY)				1

		3343		CNT  35' POWER/BLOCK, 3 OUTLET (SEARCY)				1

		3344		CNT  WAL-BOARD HOPPER/GUN, W/3NOZZLES (SEARCY)				1

		3345		CNT  C. HAUSFELD 2HP COMPRESSOR (SEARCY)				1

		3346		CNT  SKIL WORM/DRIVE SAW7 1/4" (SEARCY)				1

		3347		CNT  WALBOARD CORNERBEAD TOOL (SEARCY)				1

		3348		CNT DEWALT, 3/8", CORDLESS, W/2BATTERIES (SEARCY)				2

		3349		CNT  DEWALT 6.2AMP DECK/DRYWALL, DRIVERS (SEARCY)				2

		3350		CNT MILWAUKEE SAWZALL (SEARCY)				1

		3351		CNT"   48" T-SQUARE DRYWALL 1/8" (SEARCY)				1

		3352		CNT  RIDGID CUTOFF SAW 356MM (SEARCY)				1

		3353		CNT  PRO/POLES (TELESCOPES) 7 1/2' (SEARCY)				2

		3354		CNT  WALBOARD AS-22 SANDER POLE (SEARCY)				1

		3355		CNT  7 1/4" FRAMING/RIPPING BLADE 16 TOOTH (SEARCY)				2

		3356		CNT  7 1/4" COMBO/FINISHING BLADE, 40 TOOTH (SEARCY)				2

		3357		CNT  14" CHOP SAW BLADE 14X 7/64"X 1" (SEARCY)				2

		3358		CNT  WALBOARD CUTTER (SEARCY)				1

		3508		CNT   SERVICE CART (SEARCY)				1

		3509		CNT MILWAUKEE ROTARY  HAMMER (SEARCY)				1

		3527		CNT   GREENLEE HAND TRUCK/ WIRE CART (SEARCY)				1

		3548		REVOLUTION SPIRAL SAW W/ ZIP MATE USER TOOL CRIB				2

		3609		*UTILITY KNIFE BLADES  MC # 4927A13		R5END		314

		3610		*RAZOR BLADE SINGLE EDGE   MC # 3962A6		R5END		3

		3614		BATTERIES HILTI TE 10A, P/N 75913		STOCKRM		2

		3615		*12' PAINTERS LADDER		CAGE		1

		3626-1		BATTERY, 14 VOLT DEWALT #DW9091 P/N 135111		STOCKRM		4

		3627		*STUD SENSOR ZIRCON # 3		01A04		1

		3629		AIR PRESSURE GAUGE 0-60    MC# 6654A11		13A02		2

		3630		*EXTENSION, 18" MILWAUKEE HOLE SAW (P/N48-28-4011)		15A02		1

		3639		*DRILL, 7.8 AMP DEWALT 1/2"  MOD#DW236   MC P/N 28135A82		15A03		2

		4634		PIPE CUTTER,RIDGID  2"- 4"		19B01		1

		4652		C-CLAMP 3" FORGED		17B01		2

		4653		C-CLAMP 4" FORGED		17B01		2

		4654		C-CLAMP 6" FORGED    MC# 5028A4		17B01		2

		4655		C-CLAMP 8" FORGED		17B01		2

		4656		C-CLAMP 10" FORGED		17B01		0

		4657		C-CLAMP 11" FORGED		17B01		2

		4899		*CAULKING GUN HEAVY DUTY    GRAINGER P/N 5F571		R13		6

		571021		20" WAXIE,  2 SPEED FL. MACHINE				1

		571022		WAXIE 1500 FL. MACHINE 20" , 1500RPM( I AT4800 & I AT1623)				0

		571260		6" BRUSH PLATE (WAXIE)				1

		571649		DIRT NAPPER SYSTEM 1448- 19/19				2

		572465		NSS FRONT MOUNT SQUEEGEE  30-825-9				0

		574470		WINDSOR SENSOR UPRIGHT VACUUM ( 12" )				1

		6973		CNT  DRILL  INDEX #29  (SEARCY)				2

		6974		CNT  GREENLEE KNOCKOUT SET #7238SB  (SEARCY)				1

		6975		CNT  GREENLEE STUD PUNCH # 710  (SEARCY)				1

		6976		CNT  CHANNEL LOCK  16" #460  (SEARCY)				2

		6978		CNT  HOLE SAW KIT #21057  (SEARCY)				1

		6985		PIPE WRENCH 24"  #31030  (SEARCY)				2

		6986		HOLE SAW KIT #21057  (SEARCY)				1

		6987		SWIVEL VISE COLUMBIA #153				1

		6988		BAND SAW MILWAUKEE #6232-6 (SEARCY)				1

		6989		DRILL 18V 1/2"  DEWALT #DW995K-2				1

		6990		STEP LADDER TYPE 1A  8FT.  #202208  (SEARCY)				1

		6991		STEP LADDER TYPE 1A  10FT. #202210 (SEARCY)				1

		6992		STEP LADDER TYPE 1A 12FT.  #202212				2

		6993		TRUCK BOX  WEATHER GUARD #R 125  (SEARCY)				1

		6994		LUMBER RACK #PRO2 145  (SEARCY)				1

		7853		*AIR TANK KIT PORTABLE, SPEEDAIRE #4TK09		1093		1

		7861		*CLASS 0 GLOVE KIT SIZE #10		1219		1

		7861		*CLASS 0 GLOVE KIT SIZE #10		1227		1

		7861		*CLASS 0 GLOVE KIT SIZE #10		01K02		2

		7861		*CLASS 0 GLOVE KIT SIZE #10		1197		1

		7861		*CLASS 0 GLOVE KIT SIZE #10		1103		1

		8007		*HIGH VOLTAGE FACE SHIELD  #52511		1103		1

		8007		*HIGH VOLTAGE FACE SHIELD  #52511		1197		1

		8007		*HIGH VOLTAGE FACE SHIELD  #52511		1202		1

		8007		*HIGH VOLTAGE FACE SHIELD  #52511		1219		1

		8007		*HIGH VOLTAGE FACE SHIELD  #52511		1227		1

		8007		*HIGH VOLTAGE FACE SHIELD  #52511		01K01		3

		8051		*MULTIMETER, DIGITAL AMPROBE MOD#AM-55		01L04		4

		8051		*MULTIMETER, DIGITAL AMPROBE MOD#AM-55		ECONNEX		2

		8193		*ELECTRICAL HARD HAT		1219		1

		8193		*ELECTRICAL HARD HAT		1234		1

		8193		*ELECTRICAL HARD HAT		01K01		1

		8193		*ELECTRICAL HARD HAT		1197		1

		8193		*ELECTRICAL HARD HAT		1202		1

		8193		*ELECTRICAL HARD HAT		1227		1

		8311		*CLASS 0 GLOVE KIT SIZE #9-1/2		1202		1

		8311		*CLASS 0 GLOVE KIT SIZE #9-1/2		01K02		1

		8746		*TEMP RECORDER ROBINAIR #14920-A		CAB05		1

		8754		*DETECTOR, HALOGEN LEAK   TIF  (P/N565OA)		CAB05		2

		8756		*ROUTER BIT SET 10 PC MFG. MAGNA P/N 83103		11B04		1

		890420		WATER NOZZLE 527C		JACONNEX		1

		8932		MITER SAW 10" DELTA MODEL #36-220		13D02		1

		8936		*SOCKET SET 1/4"  CHALLENGER  21 PC.		15A05		1

		8941		*MINI TUBING CUTTER IMPERIAL #TC1050		15A05		1

		8990		*DRILL, TE2-S HILTI HAMMER (W/8 BITS, S/N 2-0007116)		1083		1

		9815		RIDGID/KOLLMAN,DRAIN CLEANER MODEL# K-39PF-7		13D05		2

		SS50184		50184 STATIONARY SWITCH - ALL DOER		JACONNEX		0





Vehicles & Misc. Equipment

		SUBTASK		LICENSE		YEAR		NOMENCLATURE		MODEL		LOCATION		ORG CODE		SERIAL #		ECN

		41-21				1992		Golf Cart, People		Tour All		4810		F		GG9140264721		None

		41-22				1992		Golf Cart, Utility		Carry all 2		4810		F		EG9203273912		1243817 In Records Only

		41-44				1991		Golf Cart, Utility		Carry all 2		4810		F		EG9203273913		2075817

		41-70				1990		Golf Cart, Utility		Carry all 1		4810		F		FG9045229138		None

		41-71				1990		Golf Cart, Utility		Carry all 2		4810		F		EG9047230414		857352

		41-73				1990		Golf Cart, Utility		Carry all 2		4810		F		EG9119244781		2096911

		42-04				2001		Golf Cart, People		E825-4		4810		F		5ASAG47461F015676		2097555

		42-19				2001		Golf Cart, People		E825-4		4810		FM		5ASAG47401F016919		2097403

		42-31				2001		Golf Cart, People		E825-4		4810		F		5ASAG47451F015197		2097539

		42-58				2001		Golf Cart, People		E825-4		4810		F		5ASAG47401F016886		2097517

		42-72				2001		Golf Cart, People		E825-4		4810		F		5ASAG47421F015805		2097479

		50-32				1988		Forklift, 5K		DPS30I		4810		F		GP138I-0044-6498		830983

		50-47				2003		Trash pump		WT30X		4810		F		WABJ-1101868		None

		50-52				1989		Generator,  2.2KW		NE1890-311119		4810		F		GS200557766		832382 In Records Only

		50-53				1986		Generator,  5.0KW		A5000-8A		4810		F		73HNOB70725		292976

		50-59				1986		Generator,  5.0KW		A5000B-3		4810		F		B-701070		292975 In Records Only

		50-73				1998		Auger, Earth		C-71-5		4810		F				None

		50-75				1996		Mower		DRE Brushog		4810		F		9725427		1730633

		50-87				1991		Backhoe		580K		4810		F		JAB0015691		1180313

		50-95				1990		Mixer, Concrete		6.5 cf		4810		F				1180312

		52-17		41-0486B		2005		Pickup		Sport Trac		4810		F		1FMZU67K95UB44048		None

		52-24		43-0400A		2004		Pickup, Utility		F250 Super Duty		4810		F		1FDNF20LX4ED58222		None

		52-32		41-0522B		2005		Pickup		Sport Trac		4810		F		1FMZU67K65UB39731		None

		52-36		43-0368B		2005		Pickup		RAM 2500		4810		F				None

		52-37		43-0364B		2005		Pickup		2500		4810		F		3D6WRZ6085G828493		None

		52-38		41-0191G		2008		Pickup		Ranger		4810		F		1FTYR1OU58PA82621		None

		52-39		42-49706		2002		Pickup		F150		4810		F		1FTPF17LX2NB44129		None

		52-40		41-0189G		2008		Pickup		Ranger		4810		F		1FTYR1OU38PA82620		None

		52-41		43-0135G		2008		Pickup		F-250 Utility		4810		F		1B7HC16X51S747877		None

		52-57		42-0048G		2008		Pickup		Silverado		4810		F		1GCEC14028Z296157		None

		52-58		42-0046G		2008		Pickup		Silverado		4810		F		1GCEC14038Z299649		None

		52-60		42-0045G		2008		Pickup		Silverado		4810		F		1GCEC14038Z297799		None

		52-70		43-0356B		2005		Van, Box		E350		4810		F		1FCJE39L16HA19655		None

		52-75		43-0363B		2005		Pickup, 2500		2500		4810		F		3D6WR26015G828495		None

		52-76		42-1985H		2009		Pickup		Silverado		4810		F		3GCE13019G205348		None

		52-89		41-0188G		2008		Pickup		Ranger		4810		F		1FTYR1OU78PA82622		None

		61-62						Jack, Axle 5 Ton		1926 Type: A-5		4810		OM				411790 In Records Only

		61-64						Jack, Axle 5 Ton		1926 Type: A-5		4810		OM				411788

		63-91						Trailer, MJ-3 Utility		Bed & Box trailer		4810		F		170		1179393

		E0-08				1992		Saw, Cut-Off		DCP7000		4810 conex		F		92-032101		None

		50-80				1998		Scrubber, Floor Propane		Silver Bullet Rail 24		4810conex		F		J963597363		1932919







Tagged Equipment

		ECN		Description		Manufacturer		Model		Serial		Bld		Rm		Acct		User		User2		Cost

		309782		OSCILLOSCOPE, DIGITAL STORAGE		GOULD INC TEST & MEASURE GROUP		TYPE 4035		1197		DR-4810		TLCRB		EMCOR		Larry		Kassens		7,042.00

		412828		VEHICLE, CREW		WOLLARD AIRPORT EQUIPMENT INC		TLPH252		106		DR-703		OUTSD		EMCOR		Brandon		Bychek		78,600.00

		1179138		BENDER, SPEED		GREENLEE TOOL CO		555SBC		WL12837PHM		DR-4810		TLCRB		EMCOR		Lise		Smith		5,150.00

		1180003		ANALYZER, POWER QUALITY		DRANETZ TECHNOLOGIES F-DRANETZ		658400		480021341		DR-4810		TLCRB		EMCOR		Larry		Kassens		13,550.00

		1180313		BACKHOE, CRANE SHOVEL		CASE-MAUL MFG CO		580K		JAB0015691		DR-4810		OUTSD		EMCOR		James		Trippiedi		44,447.00

		1180440		LIFT, PLATFORM		JLG INDUSTRIES INC		60HA		300015457		DR-4810		OUTSD		EMCOR		Brandon		Bychek		72,770.00

		1559242		LIGHT, STROBE		COMPUTATIONAL SYSTEMS INC.		A444B1		3367		DR-4810		TLCRB		EMCOR		Lise		Smith		3,000.00

		1648504		ANALYZER, LOGIC		HEWLETT-PACKARD CO		1650B		2945A02693		DR-4810		TLCRB		EMCOR		Larry		Kassens		7,348.00

		1649505		PROJECTOR, MULTIMEDIA		DELL COMPUTER CORP F-PC'S LTD		4100MP		4ZY4H31		DR-4810		1C		EMCOR		Lise		Smith		2,608.00

		1730546		COMPUTER, SIMPLEX		SIMPLEX MFG CO		PID41907001		C53023000		DR-4810		CONNX		EMCOR		Brandon		Werner		2,000.00

		1810290		TEST SET		AVO INTERNATIONAL		672000		3033		DR-4810		TLCRB		EMCOR		Larry		Kassens		22,659.00

		1976997		CONTROLLER, VALVE HYDRAULIC		PACIFIC TEK		PT8		1246		DR-4827		CONNX		EMCOR		Brandon		Werner		7,198.00

		2004089		DISPLAY UNIT 17		MICRON ELECTRONICS INC		700CX		9137R1H56156		DR-4810		CONNX		EMCOR		Brandon		Werner		500

		2075817		VEHICLE, CARRYALL II		CLUB CAR INC		CARRYALL II		EG9203273913		DR-4810		OUTSD		EMCOR		Lise		Smith		5,418.00

		2076174		PRINTER, LASERJET		HEWLETT-PACKARD CO		C4170A		USBC005747		DR-4810		TLCRB		EMCOR		James		Trippiedi		700

		2097479		CART, ELECTRIC		GLOBAL ELECTRIC MOTORCARS LLC		E825-4		5ASAG47421F015805		DR-4810		OUTSD		EMCOR		geraldlyn		drake		9,094.00

		2097517		CART, ELECTRIC		GLOBAL ELECTRIC MOTORCARS LLC		E825-4		5ASAG47401F016886		DR-4810		OUTSD		EMCOR		Lise		Smith		9,094.00

		2097539		CART, ELECTRIC		GLOBAL ELECTRIC MOTORCARS LLC		E825-4		5ASAG47451F015197		DR-4801		OUTSD		EMCOR		Lise		Smith		9,094.00

		2127989		TEST SET, LOAD		SIEMENS AKTIENGESELLSCHAFT		TS31		TS-31-979		DR-4810		TLCRB		EMCOR		Larry		Kassens		7,434.00

		3005080		CART, ELECTRIC		GLOBAL ELECTRIC MOTORCARS LLC		E825-4		5ASAG47461F015676		DR-4810		OUTSD		EMCOR		Lise		Smith		9,094.00

		3005164		TRUCK, FORKLIFT 8,000 LBS.		UNKNOWN		7FDKU40		70528		DR-4810		OUTSD		EMCOR		Brandon		Bychek		33,874.00

		3006128		MANLIFT		JLG INDUSTRIES INC		E300AJP		300151528		DR-4810		OUTSD		EMCOR		Brandon		Bychek		38,627.00

		3006155		SCISSOR LIFT		JLG INDUSTRIES INC		2030ES		175519		DR-4810		OUTSD		EMCOR		Brandon		Bychek		10,163.00

		3032047		WELDER		MILLER WELDING SUPPLY CO		185DX		LF084945		DR-4827		STORG		EMCOR		Larry		Kassens		2,225.00

		3032296		VEHICLE, CARRYALL II		CLUB CAR INC		CARRYALL II		EG9203273912		DR-4820		OUTSD		EMCOR		Lise		Smith		5,418.00

		3032788		CAMERA		SOUTH COAST EQUIPMENT		CC9-40007WRSK		NONE		DR-4810		TLCRB		EMCOR		Lise		Smith		4,649.00

		3032789		MONITOR, VIDEO 9		SOUTH COAST EQUIPMENT		CTSG-2799C		555-0655913		DR-4810		TLCRB		EMCOR		Lise		Smith		550

		Total																				412,306.00

																						539,034.00





Phone - Computers

		Ref #

Author: Author:
This is the line # from our invoice (for reference only - don’t change		Employer

Author: Author:
This is for reference only -- changes to this information normally come from HR for civil servants or from the contractor's PIV POC for contractor employees.		Phone #		AssetTag#		ITEM

Author: Author:
Contract Line Item (CLIN)
- You can leave this field alone (unless you know the correct CLIN # that should be listed).  If not, just add a note in the Comments field as to what needs to be added/changed, and we'll look it up.		ITEM Description

Author: Author:
For reference only -- do not change this field (it is calculated based on the CLIN #)

		521		Emcor Gov't Services (DFRC)		661.276.7574		6615109570		E-3		S seat - Verizon cell phone

		957		Emcor Gov't Services (DFRC)		661.276.0000		6618107885		E-3		S seat - Verizon cell phone

		1977		Emcor Gov't Services (DFRC)		661.276.3421		6618106516		E-3		S seat - Verizon cell phone

		1980		Emcor Gov't Services (DFRC)		661.276.3421		00011722		B-2		S seat - PC laptop computer

		1979		Emcor Gov't Services (DFRC)		661.276.3421		00011722		B-5		……………….. includes standard monitor

		2079		Emcor Gov't Services (DFRC)		661.276.5974		6618108543		E-3		S seat - Verizon cell phone

		2078		Emcor Gov't Services (DFRC)		661.276.5974		6618108654		E-3		S seat - Verizon cell phone

		2085		Emcor Gov't Services (DFRC)		661.276.5974		00010512		B-1		S seat - PC desktop computer

		2083		Emcor Gov't Services (DFRC)		661.276.5974		00010512		B-5		……………….. includes standard monitor

		2087		Emcor Gov't Services (DFRC)		661.276.5974		00013482		B-2		S seat - PC laptop computer

		2082		Emcor Gov't Services (DFRC)		661.276.5974		00013482		B-5		……………….. includes standard monitor

		2086		Emcor Gov't Services (DFRC)		661.276.5974		40001408		B-1		S seat - PC desktop computer

		2084		Emcor Gov't Services (DFRC)		661.276.5974		40001408		B-5		……………….. includes standard monitor

		3122		Emcor Gov't Services (DFRC)		661.276.2189		6615109988		E-3		S seat - Verizon cell phone

		3734		Emcor Gov't Services (DFRC)		661.276.2725		6618107323		E-3		S seat - Verizon cell phone

		3738		Emcor Gov't Services (DFRC)		661.276.2725		00013486		B-2		S seat - PC laptop computer

		3737		Emcor Gov't Services (DFRC)		661.276.2725		00013486		B-5		……………….. includes standard monitor

		3948		Emcor Gov't Services (DFRC)		661.276.2189		6614181316		E-3		S seat - Verizon cell phone

		4091		Emcor Gov't Services (DFRC)		661.276.2189		6615109656		E-3		S seat - Verizon cell phone

		4094		Emcor Gov't Services (DFRC)		661.276.2189		00012180		B-1		S seat - PC desktop computer

		4093		Emcor Gov't Services (DFRC)		661.276.2189		00012180		B-5		……………….. includes standard monitor

		4263		Emcor Gov't Services (DFRC)		661.276.2351		6619023061		E-3		S seat - Verizon cell phone

		4764		Emcor Gov't Services (DFRC)		661.276.0000		6618108498		E-3		S seat - Verizon cell phone

		5737		Emcor				6618106726		E-3		S seat - Verizon cell phone

		5740		Emcor				00012139		B-1		S seat - PC desktop computer

		5739		Emcor				00012139		B-5		……………….. includes standard monitor

		6399		Emcor Gov't Services (DFRC)		661.276.0000		6618108773		E-3		S seat - Verizon cell phone

		6457		Emcor Gov't Services (DFRC)		661.276.0000		6618108390		E-3		S seat - Verizon cell phone

		6622		Emcor Gov't Services (DFRC)		661.276.3860		6618108812		E-3		S seat - Verizon cell phone

		6625		Emcor Gov't Services (DFRC)		661.276.3860		00012183		B-1		S seat - PC desktop computer

		6624		Emcor Gov't Services (DFRC)		661.276.3860		00012183		B-5		……………….. includes standard monitor

		7652		Emcor Gov't Services (DFRC)		661.276.7574		6614181313		E-3		S seat - Verizon cell phone

		8964		Emcor Gov't Services (DFRC)		661.276.0000		6618108682		E-3		S seat - Verizon cell phone

		9206		Emcor Gov't Services (DFRC)		661.276.0000		6618108615		E-3		S seat - Verizon cell phone

		9735		Emcor Gov't Services (DFRC)		661.276.0000		6618107476		E-3		S seat - Verizon cell phone

		10148		Emcor Gov't Services (DFRC)		661.276.0000		6618108816		E-3		S seat - Verizon cell phone

		10231		Emcor Gov't Services (DFRC)		661.276.3865		6618108800		E-3		S seat - Verizon cell phone

		10234		Emcor Gov't Services (DFRC)		661.276.3865		00012140		B-1		S seat - PC desktop computer

		10233		Emcor Gov't Services (DFRC)		661.276.3865		00012140		B-5		……………….. includes standard monitor

		10466		Emcor Gov't Services (DFRC)		661.276.0000		6618108964		E-3		S seat - Verizon cell phone

		10729		Emcor Gov't Services (DFRC)		661.276.6104		00011984		C-2		M seat - PC laptop computer

		10724		Emcor Gov't Services (DFRC)		661.276.6104		00011984		C-15		……………….. includes medium-size monitor (+10%)

		10725		Emcor Gov't Services (DFRC)		661.276.6104		00011984		C-18		……………….. includes standard 8 business hours return-to-service (RTS)

		10728		Emcor Gov't Services (DFRC)		661.276.6104		00011984		C-20		……………….. includes standard Microsoft load

		10726		Emcor Gov't Services (DFRC)		661.276.6104		00011984		C-25		……………….. includes PC docking station

		10727		Emcor Gov't Services (DFRC)		661.276.6104		00011984		C-32		……………….. includes Microsoft system administration support

		10723		Emcor Gov't Services (DFRC)		661.276.6104		00011984		C-37		……………….. includes backup services

		10746		Emcor Gov't Services (DFRC)		661.276.6104		30092279		L-1		B&W MFD (includes 7500 copies/month)

		10741		Emcor Gov't Services (DFRC)		661.276.6104		30092279		L-5		……………….. includes standard 4 business hour return-to-service (RTS)

		10744		Emcor Gov't Services (DFRC)		661.276.6104		30092279		L-7		……………….. includes large capacity paper tray

		10740		Emcor Gov't Services (DFRC)		661.276.6104		30092279		L-8		……………….. does not include 2-Hole/3-Hole Punch

		10747		Emcor Gov't Services (DFRC)		661.276.6104		30092287		L-1		B&W MFD (includes 7500 copies/month)

		10743		Emcor Gov't Services (DFRC)		661.276.6104		30092287		L-5		……………….. includes standard 4 business hour return-to-service (RTS)

		10745		Emcor Gov't Services (DFRC)		661.276.6104		30092287		L-7		……………….. includes large capacity paper tray

		10742		Emcor Gov't Services (DFRC)		661.276.6104		30092287		L-8		……………….. does not include 2-Hole/3-Hole Punch

		10739		Emcor Gov't Services (DFRC)		661.276.6104		40007337		B-2		S seat - PC laptop computer

		10738		Emcor Gov't Services (DFRC)		661.276.6104		40007337		B-5		……………….. includes standard monitor

		10752		Emcor Gov't Services (DFRC)		661.276.6104		kpuebla		O-1		WebEx account for Virtual Team Service (VTS)

		10909		Emcor Gov't Services (DFRC)				6618107797		E-3		S seat - Verizon cell phone

		10912		Emcor Gov't Services (DFRC)				00012184		B-1		S seat - PC desktop computer

		10911		Emcor Gov't Services (DFRC)				00012184		B-5		……………….. includes standard monitor

		10953		Emcor Gov't Services (DFRC)		661.276.3861		6618107408		E-3		S seat - Verizon cell phone

		12328		Emcor Gov't Services (DFRC)		661.276.3261		6618108406		E-3		S seat - Verizon cell phone

		12331		Emcor Gov't Services (DFRC)		661.276.3261		00012141		B-1		S seat - PC desktop computer

		12330		Emcor Gov't Services (DFRC)		661.276.3261		00012141		B-5		……………….. includes standard monitor

		12855		Emcor Gov't Services (DFRC)		661.276.0000		6618108690		E-3		S seat - Verizon cell phone

		13423		Emcor Gov't Services (DFRC)		661.276.2351		6618108571		E-3		S seat - Verizon cell phone

		13426		Emcor Gov't Services (DFRC)		661.276.2351		00012094		B-1		S seat - PC desktop computer

		13425		Emcor Gov't Services (DFRC)		661.276.2351		00012094		B-5		……………….. includes standard monitor

		13739		Emcor Gov't Services (DFRC)		661.276.0000		6618108926		E-3		S seat - Verizon cell phone

		14129		Emcor Gov't Services (DFRC)		661.276.2003		6618108616		E-3		S seat - Verizon cell phone

		14132		Emcor Gov't Services (DFRC)		661.276.2003		00012185		B-1		S seat - PC desktop computer

		14131		Emcor Gov't Services (DFRC)		661.276.2003		00012185		B-5		……………….. includes standard monitor






Metrics

		PERFORMANCE METRIC		DESCRIPTION		NOTE		MONITORING METHOD		DEDUCT

		Monthly Critical PM Completion Percentage		(A) Critical Asset PM's Completed with a targeted completion date within the Reporting Month / (B) Critical Asset PM's with a targeted completion date within in the Reporting Month		A is a subset of B. This metric measures the percentage completion of all Critical Asset PM's that were due in the reporting month.		CMMS data reports		3% of Monthly Invoice for Preventive Maintenance Cost for every 1% Under 100% Completion

		Monthly Critical Trouble Calls Completion Percentage		(A) Critical Asset Trouble Calls completed with a targeted completion date within the Reporting Month / (B) Critical Asset Trouble Calls Received with a targeted completion date within the Reporting Month		A is a subset of B. This metric measures the percentage completion of all critical asset trouble calls received in the reporting month. The time requirement for completing critical trouble calls.		CMMS data reports		3% of Monthly Invoice for TC Cost for every 1% Under 100% Completion

		Monthly Non-Critical PM Completion Percentage		(A) Non-Critical Asset PM's Completed with a targeted completion date within the Reporting Month / (B) Critical Asset PM's with a targeted completion date within in the Reporting Month		A is a subset of B. This metric measures the percentage completion of all Non-Critical Asset PM's that were due in the reporting month.		CMMS data reports		.75% of Monthly Invoice for Preventive Maintenance for every 1% Under 100% Completion

		Monthly Non-Critical Trouble Call Completion Percentage		(A) Non-Critical Asset Trouble Calls completed with a targeted completion date within the Reporting Month / (B) Critical Asset Trouble Calls Received with a targeted completion date within the Reporting Month		A is a subset of B. This metric measures the percentage completion of all non-critical asset trouble calls received in the reporting month.		CMMS data reports		.75% for TC for every 1% Under 100% Completion

		Monthly Service Request Completion Percentage		(A) Service Requests Completed with a targeted completion date within the Reporting Month / (B) Service Requests Received with a targeted completion date within the Reporting Month		A is a subset of B. This metric measures the percentage completion of all service calls received in the reporting month.		CMMS data reports		.25% for every 1% Under 100% Completion

		IDIQ Repair Completion On Schedule		IDIQ Repairs Scheduled and Actual Completion Dates, and days past scheduled completion				Government Surveillance of Approved IDIQ Repair Schedules		1% of Proposal Cost for every work day beyond scheduled completion.

		PTI Performed		Total number of asset PTI's performed in monthly reporting period		Report Only		CMMS data and Contractors Reports		None

		PTI Finds		Total number of asset PTI finds during the reporting period that require corrective action or increased monitoring.		Report Only		CMMS data and Contractors Reports		None

		PTI Corrections		Total number of PTI Finds in the reporting period that were corrected and verified through retesting.		Report only		CMMS data and Contractors Reports		None

		Monthly PTI Correction Percentage		(A) PTI Corrections (other than increased monitoring) / (B) PTI Finds		A is a subset of B. This metric measures the percentage completion of PTI Finds that required corrective actions other than monitoring in the reporting period .		CMMS data and Contractors Reports		$1,000 deduct per incident for failure to correct and verify PTI Finds that required corrective action

		Critical Asset Maintenance Failures		Failures of critical assets due to scheduled maintenance not performed or poor quality maintenance.		This metric identifies critical assets that failed because they were not properly maintained in a timely manner. It is the contractors responsibility to properly maintain assets and report failures that are imminent or probable in order avoid deducts for maintenance failures.		CMMS Data and Government Quality Assurance Inspector findings.		$5,000 per incident

		Non-Critical Asset Maintenance Failure		Failures of non-critical assets (other than those identified as run to fail) due to scheduled maintenance not performed or poor quality maintenance.		This metric identifies non-critical assets (other than run to fail) that failed because they were not properly maintained in a timely manner. It is the contractors responsibility to properly maintain assets and report failures that are imminent or probable in order avoid deducts for maintenance failures.		CMMS Data and Government Quality Assurance Inspector findings.		$1,000 per incident

		Critical Equipment Out of Service		Number of critical equipment assets out of service for more than 3 days due to breakdown or reasons other than scheduled maintenance.		This metric measures critical  equipment assets that are out of service for reasons other than planned and scheduled maintenance.		CMMS Data and Government Quality Assurance Inspector findings.		$100 per day per critical equipment asset

		Non-Critical Equipment Out of Service		Number of non-critical equipment assets out of service for more than 5 days due to breakdown or reasons other than scheduled maintenance.		This metric measures non-critical  equipment assets that are out of service for reasons other than planned and scheduled maintenance.		CMMS Data and Government Quality Assurance Inspector findings.		$25 per day per non-critical asset

		Regulatory Fines & Notices of Violation		Fines and Notices of Violations issued to NASA DFRC and DAOF by Regulatory Agencies or Authorities Having Jurisdiction		This metric measures the failure to operate and maintain facilities and facility equipment in compliance with regulatory requirements.		Regulatory Agencies Notifications to the Government and/or Contractor.		Dollar value of fines and "Notices of Violation".

		Lost Time Injuries		Zero lost work days due to on the job injury and illness.		This metric measures the effectiveness of the contractor's safety plan.		Government review of Contractor's and Safety Office Documents.		$500 per incident

		Lost or Stolen Government Furnished Equipment		Zero lost or stolen Government Furnished Equipment		The Contractor must secure and properly care for all equipment provided by the Government.		Reconciliation of inventory of Government Furnished and Supplied Equipment.		Dollar value for equivalent replacement equipment.

		Contractor Caused Emergency Reponses		Incidents that result in workforce disruptions, and response by the local Fire Department, NASA Security, NASA Safety Office, and / or Facilities Management that were caused by negligent actions of the Contractor or Contractor Employees and which could have been reasonably prevented.				Investigation into causes of the incidents by the Government and Contractor.		$500 per incident

		Emergency Trouble Call Response Time		Failure of Contractor to respond to emergency trouble calls upon notification thereof and be onsite working to correct the problem within 10 minutes during core hours and within 2 hours during non-core hours.				Government surveillance.		$100 per incident

		Work Quality Deficiencies		Poor work quality identified by the Government during the Quality Assurance Inspections of Maintenance & Repair Work, and agreed upon by the Government and Contractor as reasonably unacceptable.		Poor quality work shall be defined as work of like kind that the Government has made the Contractor aware of as being unacceptable 3 times.		Government surveillance.		$500 per incident beyond 3 notifications of unacceptable standard.

		Rework / Call Backs		A repeat failure of building equipment and building systems within 30 days of the completion of Maintenance & Repairs		Complaints of repeat failures must be associated to the actual failure of a building system or equipment asset to perform the function for which it is intended and set up, and which has functioned properly prior to the first reported failure.		CMMS data and Government Surveillance.		$500 per incident, plus the cost of the re-work.

		Janitorial Services		Failure to perform reasonable and effective janitorial services per PWS and at frequencies specified in J-C24		Contractor shall perform quality janitorial services that are reasonable and achievable.		Customer feedback and Government Investigations to determine validity of complaint		$100 per valid complaint

		Grounds Maintenance		Failure to maintain grounds in accordance with PWS Requirements and J-C23				Customer feedback and Government Investigations to determine validity of complaint		$50 per valid complaint

		Energy & Water Management		Maintain & Operate Dryden Equipment & Facilities in accordance with J-C2 Maintenance Requirements and O&M Energy Efficiency & Sustainability Plan				EMCS Data, CMMS Data, Government Surveillance		$500 per valid complaint

		Energy & Water Management		Maintain experienced  and certified SIEMENS Workforce per Licensing / Training & Certification Requiremnts in PWS				EMCS Review and Government Surveillance		$200 per day without a Certified and Experienced SIEMENS technician

		Critical Assets are Assets assigned Criticality Codes 1-4 as described on J-C2

		Non-Critical Assets are Assets assigned Criticality Codes  5-9 as described on J-C2



&CPERFORMANCE METRICS & DEDUCTIONS SHEET

&L&F&R&N



Performance Caculation Examples

		PERIOD		WORK TYPE		REG HOURS		OT HOURS		WORK LOAD %				WO RCVD		WO COMP		PERCENTAGE COMPLETION

		Jan 2012		PM - Critical		1000		200		64.34%				500		400		80.00%

		Jan 2012		TC - Critical		500		100		32.17%				300		250		83.33%

		Jan 2012		PM - Non-Critical		50		0		2.68%				20		10		50.00%

		Jan 2012		TC - Non-Critical		10		0		0.54%				10		7		70.00%

		Jan 2012		SC		5		0		0.27%				1		1		100.00%

		Jan TOTAL				1565		300		100.00%				831		668		80%
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		DATA REQUIREMENTS DESCRIPTION



		1. TITLE:


Joint Inventory

		4. NUMBER:


DRD-1



		2. USE:


To determine the exact number and serviceability of Government furnished tools, equipment, and materials. 

		5. DATE:


6/28/2011





		

		6. PREPARED BY:  Contractor



		3. DUE DATE(S): 


Before commencing work at DFRC.

		7. SUBMITTED TO: 

COTR AND RPAO (and see Note below)



		

		8. REFERENCES: 


Sections C.11.2 and C.11.3





		9. PREPARATION INFORMATION: 

The Contractor and the COTR shall conduct a joint inventory of government furnished equipment and materials before the Contractor commences work to determine the exact number and serviceability of Government furnished tools, equipment and materials. The Contractor shall certify inventory findings, assume accounting responsibility, and subsequently report inventory discrepancies to the COTR and Real Property Accountability Officer (RPAO).  


Note:  Forward the transmittal letter only for this report to the Contracting Officer.





		DATA REQUIREMENTS DESCRIPTION



		1. TITLE:


Facility Closure Report  

		4. NUMBER:


DRD-2



		2. USE:


To notify all DFRC personnel impacted by facility closure; to avoid mission impact.




		5. DATE:


6/28/2011



		

		6. PREPARED BY:  Contractor



		3. DUE DATE(S): 


Five (5) working days prior to closure, unless due to an emergency 

		7. SUBMITTED TO: 

CO, COTR, FACILITY MANAGER



		

		8. REFERENCES: 


Section C.9.9.3





		9. PREPARATION INFORMATION: 

The Contractor shall prepare a Facility Closure Report, to be distributed by the Contractor after approval by the COTR, to all DFRC managers and supervisors. 

The report shall include:


1. An Impact Analysis Report


2. Shutdown/startup procedures.


3. Estimated time of outage


4. Alternate support facilities/locations as required


The Contractor shall provide impacted personnel five (5) working days advance notice for any facility closure.  








		DATA REQUIREMENTS DESCRIPTION



		1. TITLE:


Quality Control Plan

		4. NUMBER:


DRD-3



		2. USE:


Document process for delivering quality products.

		5. DATE:


6/28/2011



		

		6. PREPARED BY:  Contractor



		3. DUE DATE(S): 


60 days after contract start date


Annual Update

		7. SUBMITTED TO: 

COTR



		

		8. REFERENCES: 


Section C.10.3






		9. PREPARATION INFORMATION: 


Within sixty (60) days of contract start date, the Contractor shall submit a comprehensive site-specific Quality Control Plan (QCP) to the COTR for approval.  The Contractor’s QCP shall reflect and incorporate quality processes and quality management practices.  

The QCP shall: 


1. Address the Contractor’s approach to ensuring quality control throughout each contract element.


2. Discuss the Contractor’s self-evaluation process.


3. Identify approaches to meet applicable sections of ANSI/ISO/ASQ Q9001:2008 system related to facilities maintenance, and complies with the requirements of FAR 52.246-4.


4. Provide a description of the Contractor’s quality system.


5. Discuss obtaining and utilizing feedback from Center-wide customers to continuously evaluate the quality of products and services.

Note:  Forward the transmittal letter only for this plan to the Contracting Officer.





		DATA REQUIREMENTS DESCRIPTION 



		1. TITLE:


Potable Water Disinfection Plan



		4. NUMBER:


DRD-4





		2. USE:


Documents the processes and procedures used to ensure disinfection and safety of the potable water system

		5. DATE:


6/28/2011



		

		6. PREPARED BY:  Contractor



		3. DUE DATE(S): 


Within 60 days of contract start date



		7. SUBMITTED TO: 

COTR, Code SH 



		

		8. REFERENCES: 


Section C.4.12.1.3





		9. PREPARATION INFORMATION: 

The Contractor shall prepare a plan that identifies the processes and procedures that will be used to disinfect the potable water system when it is opened for maintenance, repair or construction. The plan shall be submitted to the COTR and Code SH for approval prior to implementation.

The Potable Water Disinfection Plan shall include:


1. Procedure to prevent use of potable water prior to disinfection


2. Water sampling process to determine disinfection requirements


3. Disinfection chemicals and / or processes to be used


4. Procedure on how the disinfection process will be performed


5. Water sampling process to ensure safety of water for human consumption


Note:  Forward the transmittal letter only for this plan to the Contracting Officer.





		DATA REQUIREMENTS DESCRIPTION



		1. TITLE:


Safety, Health, and Environmental Management Plan (SHEMP)  

		4. NUMBER:


DRD-5



		2. USE:


Document site specific plans for ensuring work is performed in a safe and environmentally-friendly manner

		5. DATE:


6/28/2011



		

		6. PREPARED BY:  Contractor



		3. DUE DATE(S): 


 Within 30 days of contract award


Annual Update

		7. SUBMITTED TO: 

CO, COTR, CODE SH



		

		8. REFERENCES: 


Sections C.10.7.2 – 10.7.8





		9. PREPARATION INFORMATION: 

The SHEMP shall include the elements listed in Attachment J-C09 and be consistent with the requirements of 


The Contractor shall address required safety training and awareness in the SHEMP to ensure all employees have adequate knowledge to prevent accidents and mishaps.  


As part of the SHEMP, the Contractor shall address Environmental Management. The Contractor’s plan shall comply with Dryden’s Environmental Management Plan and include the elements listed in Attachment J-C09.

Note:  Forward the transmittal letter only for this plan to the Contracting Officer.





		DATA REQUIREMENTS DESCRIPTION



		1. TITLE:


Contractor Monthly Accident Report

		4. NUMBER:


DRD-6





		2. USE:


Document statistics associated with accidents as well as statistics on proactive measures being taken.

		5. DATE:


6/28/2011



		

		6. PREPARED BY:  Contractor



		3. DUE DATE(S): 


1st of each month

		7. SUBMITTED TO: 

CO, COTR, CODE SH



		

		8. REFERENCES: 


Section C.10.7.5





		9. PREPARATION INFORMATION: 

The report includes:  


Average number of employees


Total labor hours worked


Number of deaths


Number of injuries


Number of occupational illnesses


Equipment/property damages


Environmental damages


Number of lost time injuries


Total lost time days throughout contract performance period. 


Number of close calls


Number of safety meetings


Number of AHAs developed


Number of safety inspections


Number of hazards corrected 


In the event of a mishap and/or accident requiring more than first aid, the Contractor shall submit a NASA Form 1627 (Mishap Report) within 24 hours to the CO, COTR and the Safety, Health and Environmental Office.








		DATA REQUIREMENTS DESCRIPTION



		1. TITLE:


PTI Analysis, Trend & Recommendations Report 

		4. NUMBER:


DRD-7





		2. USE:


Maintenance Documentation & Planning

		5. DATE:


6/28/2011



		

		6. PREPARED BY:  Contractor



		3. DUE DATE(S): 


1st of Month

		7. SUBMITTED TO: 

COTR (see Note below)



		 

		8. REFERENCES: 


Section C.4.4





		9. PREPARATION INFORMATION: 

The Contractor shall prepare and submit a monthly report on all Predictive Test & Inspection Activity for the month. The report shall be in a database format for which the Government has the software to read. If the Contractor uses a database that the Government does not have the Contractor shall provide the software. The report shall summarize the following:


1. Equipment Asset Number


2. Equipment Description


3. PTI Application Performed (Infrared, Vibration, Oil Analysis, Fuel Analysis, Eddy Current)


4. PTI Findings (including measurements and lab results)


5. PTI measurement change from previous reading

6. Analysis conclusion and recommendation


The contractor shall also provide copies of individual PTI reports.


Note:  Forward the transmittal letter only for these reports to the Contracting Officer.





		DATA REQUIREMENTS DESCRIPTION



		1. TITLE:


Cooling Tower Chemical Treatment Plan

		4. NUMBER:


DRD-8





		2. USE:


Maintenance Planning, Water System Management and Water Conservation

		5. DATE:


6/28/2011



		

		6. PREPARED BY:  Contractor



		3. DUE DATE(S): 


60 days after contract start date


Annual Update



		7. SUBMITTED TO: 

COTR, Code SH, (See Note below)



		 

		8. REFERENCES: 


Sections C.3, and C.4.6.6

Attachments J-C02, J-C15-1





		9. PREPARATION INFORMATION: 


Plan shall provide for optimum cleanliness of heat exchange surfaces, minimize tower fouling and corrosion, and maximize water conservation. The plan shall address:

Sampling plan and schedule


Chemical requirements


Material list and MSDS forms


Limitations for chemical levels


Limitations for additional contaminants


Remediation plans for out of balance water systems


Test will include sampling for:


PH condition, Cycles of Concentration, Alkalinity, Hardness

Biologic Contamination


Metals content


Other contaminants in accordance with the particular manufacturer's requirements 


Testing report will include:


Lab results


Recommendation for follow-on service if required


Note:  Forward the transmittal letter only for this plan to the Contracting Officer.





		DATA REQUIREMENTS DESCRIPTION



		1. TITLE:


Closed Loop Chemical Treatment Program Plan

		4. NUMBER:


DRD-9





		2. USE:


Maintenance Planning 

		5. DATE:


6/28/2011



		

		6. PREPARED BY:  Contractor



		3. DUE DATE(S): 


90 days after contract start date


Annual Update

		7. SUBMITTED TO: 

COTR, Code SH, (See Note below)



		 

		8. REFERENCES: 


Section C.4.6.7, and


Attachment J-C02





		9. PREPARATION INFORMATION: 


Plan shall provide for optimum cleanliness and performance of chiller and boiler system heat exchangers, and minimize corrosion. The plan shall address:

Sampling plan and schedule


Chemical requirements


Material list and MSDS forms


Limitations for PH and Nitrite levels


Limitations for additional contaminants


Remediation plans for out of balance water systems


Test will include sampling for:


PH condition


Biologic Contamination


Metals content


Other contaminants in accordance with the particular manufacturer's requirements.  


Testing report will include:


Lab results


Recommendation for follow-on service if required


Note:  Forward the transmittal letter only for this plan to the Contracting Officer.





		DATA REQUIREMENTS DESCRIPTION



		1. TITLE:


Multi Energy Source Equipment Lock Out / Tag Out Procedures

		4. NUMBER:


DRD-10





		2. USE:


Personnel Safety & Protection of Equipment & Property

		5. DATE:


6/28/2011



		

		6. PREPARED BY:  Contractor



		3. DUE DATE(S): 


Within 1st Year of the contract



		7. SUBMITTED TO: 

COTR, Code SH (See Note below)



		 

		8. REFERENCES: 


Section C.10.5.1





		9. PREPARATION INFORMATION: 

Prepare Lock Out / Tag Out Procedures in the Government MAXIMO CMMS for multiple energy source equipment to satisfy DCP-S-62 paragraphs 5.3, 6.0 and 6.1 as follows:

1. Identify electrical and mechanical equipment assets with multiple energy sources


2. Develop procedures specific to each piece of equipment for proper lock out / tag out to isolate all energy sources.


3. Within the first quarter of the first year of the contract identify all electrical and mechanical equipment with multiple energy sources


4. Within the 2nd quarter of the first year of the contract submit lock out tag out procedures to the COTR and Code SH for approval


5. After approval of the lock out tag out procedures and within the first year of the contract enter the lock out tag out procedures in MAXIMO/Assets/Safety/Lock Out – Tag Out


6. Meet with COTR and provide monthly reports on progress


Note:  Forward the transmittal letter only for this report to the Contracting Officer.





		DATA REQUIREMENTS DESCRIPTION



		1. TITLE:


Personnel Qualifications Report

		4. NUMBER:


DRD-11





		2. USE:


Verify qualifications of personnel working on DFRC systems.

		5. DATE:


6/28/2011



		

		6. PREPARED BY:  Contractor



		3. DUE DATE(S): 


60 days of contract start date

		7. SUBMITTED TO: 

COTR (See Note below)



		 

		8. REFERENCES: 


Section C.9.5





		9. PREPARATION INFORMATION: 

Provide a report of certifications and qualifications for all trade personnel working on DFRC systems including, but not limited to, Fire Systems, HVAC Systems, Electrical Systems, Elevator systems, Crane Systems, and lift equipment. Meet requirements of PWS Section C.9.5

Report will include:


Employee Name and trade


Company Name


Certification information


Certification type


Certifying body


Date of issuance


Recertification date


Note:  Forward the transmittal letter only for this report to the Contracting Officer.





		DATA REQUIREMENTS DESCRIPTION



		1. TITLE:


Response to Notice of Violation

		4. NUMBER:


DRD-12





		2. USE:


Submittal to EPA

		5. DATE:


6/28/2011



		

		6. PREPARED BY:  Contractor



		3. DUE DATE(S): 


24 hours after identification of noncompliance

		7. SUBMITTED TO: 

CO, COTR, Code SH



		 

		8. REFERENCES: 


Section C.4.11.2.3






		9. PREPARATION INFORMATION: 


The Contractor shall provide a response to all Notices of Violation received by the Center for National Pollutant Discharge Elimination System (NPDES) permitted parameters. The response shall include the following:


1. Description of the discharge


2. The cause of noncompliance incident

3. Period of noncompliance including exact dates and times (or if not corrected, the anticipated time the noncompliance is expected to continue)


4. Steps being taken to reduce, eliminate, and prevent the recurrence of the non-complying discharge).  








		DATA REQUIREMENTS DESCRIPTION



		1. TITLE:


Meter Reading Report 

		4. NUMBER:


DRD-13





		2. USE:


Track utility usage

		5. DATE:


6/29/2011



		

		6. PREPARED BY:  Contractor



		3. DUE DATE(S): 


End of each month

		7. SUBMITTED TO: 

Energy Manager, COTR, EAFB/AFFTC Civil Engineering (See Note below)



		 

		8. REFERENCES: 


Section C.3.5





		9. PREPARATION INFORMATION: 

The meter readings shall be recorded on forms developed by the Contractor and approved by the COTR. 


The form shall contain such items as:


Kilowatt hours


Peak demand


Meter serial number


Meter type


Last calibration


Date and time


General condition


Turns ratio of current transformers (CT)


Multiplying factor


Meter reader's name.  


Where voltage and current meters are connected to the same line, the Contractor shall read and record both voltage and current.  


Note:  Forward the transmittal letter only for these reports to the Contracting Officer.





		DATA REQUIREMENTS DESCRIPTION



		1. TITLE: 


Monthly Performance Report  

		4. NUMBER:


DRD-14





		2. USE: 


Assess Contractor Performance 

		5. DATE:


6/29/2011



		

		6. PREPARED BY:  Contractor



		3. DUE DATE(S): 

5 Business Days Prior to Monthly Invoice 

		7. SUBMITTED TO: 


CO, COTR



		

		8. REFERENCES:  

Section C.4.1.3 and Attachment J-C06; and


Sections C.5.1, C.6, C.3.2, C.4.11.2.3, C.10.7.5, C.4.1, C.4.1.4, C.7.10, C.9.5.4





		9. PREPARATION INFORMATION:


Report on all elements of the J-C06 Performance & Deductions Metric, as well as reason and justification for any delays  or deferrals, including:

1. Monthly Critical PM Completion Percentage


2. Monthly Critical Trouble Calls Completion Percentage


3. Monthly Non-Critical PM Completion Percentage 


4. Monthly Non-Critical Trouble Call Completion Percentage


5. Monthly Service Request Completion Percentage

6. IDIQ Repair Projects Scheduled Completion, Actual Completion Dates, Days past scheduled completion


7. PTI Performed


8. PTI Finds (Contractor shall also provide a list of all corrective measures needed to remedy PTI Finds)

9. PTI Corrections


10. PTI Corrections Percentage


11. Critical Assets Maintenance Failures


12. Non-Critical Assets Maintenance Failures


13. Units of Critical Equipment Out of Service


14. Units of Non-Critical Equipment Out of Service


15. Number of Regulatory Fines & Violations


16. Lost Time Injuries

17. Lost or Stolen Government Furnished Equipment

18. Contractor caused Fire Department (or other emergency agency) Responses


19. Emergency Trouble Call Response Times beyond specified requirement


20. Work Quality Deficiencies & Rework / callbacks


21. Janitorial & Grounds Complaints


22. Energy & Water Management Complaints





		DATA REQUIREMENTS DESCRIPTION



		1. TITLE:


Facilities O&M Cost Profile Report

		4. NUMBER:


DRD-15



		2. USE:


Cost Accounting and Planning 

		5. DATE:


6/30/2011





		

		6. PREPARED BY:  Contractor



		3. DUE DATE(S): 


October 10th - Annually



		7. SUBMITTED TO: 


COTR (See note below)



		

		8.REFERENCES: 


Section C.10.5.1.1





		9. PREPARATION INFORMATION: 

The Contractor shall prepare and provide an Annual Building Operation, Maintenance, and Repair Cost Profile Report to the COTR. The report shall include the following:


1. Total Operation, Maintenance & Repair Cost by Facility.


2. Scheduled Maintenance & Repair (PM, PTI) Cost by Facility.


3. Unscheduled Maintenance & Repair (TC, IDIQ Repair) by Facility.


4. Operations Cost by Facility


5. Janitorial Cost by Facility


6. Grounds Cost by Facility


7. Cost per SFT by Facility


Note:  Forward the transmittal letter only for these reports to the Contracting Officer.





		DATA REQUIREMENTS DESCRIPTION 



		1. TITLE:


IDIQ Repair Work Pricing Schedule



		4. NUMBER:


DRD-16





		2. USE:


Cost Estimating Verification of IDIQ Repair Proposals

		5. DATE:


6/30/2011



		

		6. PREPARED BY:  Contractor



		3. DUE DATE(S): 


Start of Contract

		7. SUBMITTED TO: 


COTR (See note below)



		Annual update

		8. REFERENCES: 


Section C.6, and


Attachment J-C03





		9. PREPARATION INFORMATION: 

The contractor shall subcontract IDIQ Repair Work in accordance with the requirements in this section. The contractor shall use licensed, manufacturer authorized, contractors that have the skill, experience, training and certifications to effectively provide quality and reliable repairs. The Contractor shall provide an “IDIQ REPAIR PRICING SCHEDULE” J-C03 that shows all proposed labor rates and material and equipment mark-ups that will be used in preparation and submittal of task order proposals

Note:  Forward the transmittal letter only for this plan to the Contracting Officer.





		DATA REQUIREMENTS DESCRIPTION 



		1. TITLE:


Daily Activity & Assignment Report



		4. NUMBER:


DRD-17





		2. USE:


Government Surveillance of Contractors’ Work Activity




		5. DATE:


6/30/2011



		

		6. PREPARED BY:  Contractor



		3.  DUE DATE(S):

Start of Contract

		7. SUBMITTED TO: 


COTR (See note below)



		

		8. REFERENCES: 


Section C.3.1





		9. PREPARATION INFORMATION: 

C.3.1. Daily Assignment & Activity Reports


The government will perform surveillance of the activities of the contractor for quality, timely completion, and accurate status reporting. Within the transition period the contractor shall develop and submit a Daily Assignment & Activity Report to the government for approval. The report will be used by the Government to randomly inspect the work and work activities of the contractor. The Contractor shall fully cooperate with the Government Inspectors performing the inspections. 


Within the first hour of every work day the contractor shall provide the Government approved daily assignment and activity report to the COTR and COTR designees.  The report shall show all assigned work order activity for the current day, and the status of work orders assigned from the previous day. The report shall include the following information:


1. Date


2. Employees Name


3. Assignment Number 


4. Building Number


5. Asset Number


6. MAXIMO Work Order Number


7. Work Type (PM, TC, SR, etc)


8. Labor Hours Worked on Assignment


9. Material Cost incurred On Work Order


10. Work Order Status (Complete, In Progress, Waiting Materials, etc)


11. Equipment Status (Operating / Out of Service / Operating at Reduced Capacity)


The report includes assigned activities of all field employees, including janitors.   

Note:  Forward the transmittal letter only for this plan to the Contracting Officer.





		DATA REQUIREMENTS DESCRIPTION 



		1. TITLE:


O&M Energy Efficiency & Sustainability Best Practices Plan



		4. NUMBER:


DRD-18





		2. USE:


Establish Guiding Principles & Commitments to Operate and Maintain Energy Efficient Facilities

		5. DATE:


6/30/2011



		

		6. PREPARED BY:  Contractor



		3. DUE DATE(S): 


Within 60 days of contract award




		7. SUBMITTED TO: 


COTR (See note below)



		

		8. REFERENCES: 


Section C.3.4





		9. PREPARATION INFORMATION: 

C.3.4. Operations & Maintenance Energy Efficiency & Sustainability Best Practices Plan


The Contractor shall implement an Operations & Maintenance Energy Efficiency & Sustainability Plan within the first 90 days of the contract. The plan will identify O&M Practices that increase awareness of energy efficiency, equipment and systems optimization, conservation, and environmental conditions. 


The contractor shall ensure that all employees that operate and maintain facilities equipment that utilize electricity, natural gas, water or other forms of energy are trained and knowledgeable on the operation and maintenance of the equipment and building systems. The employees shall understand how to operate and maintain the equipment and building systems in a way that optimizes energy efficiency.


The contractor shall operate building systems and equipment to maximize energy efficiency and ensure compliance with environmental regulations. This includes following best energy practices in the operation of chillers, air conditioning systems, energy management systems, boilers, heating systems, lighting and lighting control systems. The Contractor’s Energy Efficiency & Sustainability Best Practices Plan shall include but not be limited to the following, many of which are requirements in maintenance job plans and operations job plans. 


Note:  Forward the transmittal letter only for this plan to the Contracting Officer.





		DATA REQUIREMENTS DESCRIPTION 



		1. TITLE:


6 Month Critical Assets Maintenance & Utility Outage Schedule 

		4. NUMBER:


DRD-19





		2. USE:


Planning & Coordination of Utility Outages for Scheduled Maintenance of Critical Assets

		5. DATE:


6/30/2011



		

		6. PREPARED BY:  Contractor



		3. DUE DATE(S): 


Within 60 Days of Contract Start Date


6 month updates



		7. SUBMITTED TO: 


COTR (See note below)



		

		8. REFERENCES: 


Section C.3.3.2





		9. PREPARATION INFORMATION: 

C.3.3.2. The Contractor shall plan and schedule maintenance and repair work requiring outages to ensure the work is completed on time. The Contractor shall properly plan to minimize the number and duration of outages and to minimize the impact on DFRC Mission and Operations.  

The Contractor shall prepare and submit to the COTR a 6 month look-ahead schedule for PM / PT&I of assets assigned criticality codes of 1 and 2. The first 6 month schedule is due within the first 60 days of the contract and every 6 months thereafter. 

The Contractor shall attend weekly Facilities Most Hazardous Activities Meetings and shall notify the meeting chair person of all Operations, Maintenance and Repair Utility Outages scheduled for the week.


Note:  Forward the transmittal letter only for this plan to the Contracting Officer.





		DATA REQUIREMENTS DESCRIPTION 



		1. TITLE:


Operating Logs



		4. NUMBER:


DRD-20





		2. USE:


Monitor Operation of Critical Systems, and Government Surveillance

		5. DATE:


6/30/2011



		

		6. PREPARED BY:  Contractor



		3. DUE DATE(S): 


Within 30 Days Start of Contract



		7. SUBMITTED TO: 


COTR (See note below)



		

		8. REFERENCES: 


Section C.3





		9. PREPARATION INFORMATION: 

Within the transition period the contractor shall develop and submit operating logs for the above systems and equipment for government review and approval. Operating logs shall be maintained at the equipment location and shall be updated daily or weekly depending upon the inspection requirement in the J-C02 “Operations Job Plan”. The Site Supervisor or Site Manager shall be responsible for reviewing and signing the operating logs to determine if there are abnormal or out of range conditions that require corrective action and to ensure that the logs are current, complete and accurate. The Site Manager or Site Supervisor shall ensure operating deficiencies are corrected upon discovery. 

Note:  Forward the transmittal letter only for this plan to the Contracting Officer.





		DATA REQUIREMENTS DESCRIPTION 



		1. TITLE:


Annual Work Plan



		4. NUMBER:


DRD-21





		2. USE:


Maintenance Planning & Reporting

		5. DATE:


6/30/2011



		

		6. PREPARED BY:  Contractor



		3. DUE DATE(S): 


September 1st 



		7. SUBMITTED TO: 


COTR (See note below)



		Annual Updates

		8. REFERENCES: 


Section C.10.5.2





		9. PREPARATION INFORMATION: 

The Contractor shall develop an Annual Work Plan for submittal to NASA HQ at the beginning of every fiscal year. The work plan shall comply with NASA Procedural Requirement 8831.2E Chapter 4. The plan shall be submitted to the COTR for review and approval 30 days prior to the first day of the fiscal year

The AWP is a compilation of all maintenance and repair work to be accomplished during the year, including an estimate for unforeseen work. This compilation is the result of analyzing the total work requirements. 


Figure below shows the specific elements making up facilities maintenance AWP. Each element can be developed and considered as a separate entity. (In the figure, PM and PT&I are separated by a broken line because PT&I is considered a subset of PM. The same is true of Repairs and TCs. Cumulatively, the elements define the total facilities maintenance program for a given year and the estimated cost in dollars and other resources (i.e., labor, materials, and equipment). 


[image: image1.png]

Note:  Forward the transmittal letter only for this plan to the Contracting Officer.





		DATA REQUIREMENTS DESCRIPTION 



		1. TITLE:


Refrigerant Management Report



		4. NUMBER:


DRD-22





		2. USE:


Monitor Compliance With Refrigerant Management Regulations

		5. DATE:


6/30/2011



		

		6. PREPARED BY:  Contractor



		3. DUE DATE(S): 


Start of Contract



		7. SUBMITTED TO: 


COTR (See note below)



		

		8. REFERENCES: 


Section C.4.7.3





		9. PREPARATION INFORMATION: 

The Contractor shall manage the handling and use of refrigerants in accordance with EPA Rule 608. The Contractor shall submit an annual report that documents the use of refrigerant at Dryden Facilities. The report shall document and include the following.


1. Refrigerant activity by asset including, work order number for the work, pounds of refrigerant added, refrigerant recovered


2. Refrigerant purchased


3. Refrigerant recovered


4. Refrigerant recycled


5. Status of Refrigerant Recovery Equipment Registration with EPA


6. Status of Technician Universal Certifications


7. Identify all equipment with leak rates exceeding federal, state and local limits


Note:  Forward the transmittal letter only for this plan to the Contracting Officer.





		DATA REQUIREMENTS DESCRIPTION 



		1. TITLE:


EPA Designated Products Report



		4. NUMBER:


DRD-23





		2. USE:


Monitor Compliance With Sustainable Purchasing

		5. DATE:


6/30/2011



		

		6. PREPARED BY:  Contractor



		3. DUE DATE(S): 


Overview & schedule due within 60 days of contract award


Plan due end of base period


Annual

Annual 


Annual Update

		7. SUBMITTED TO: 


COTR (See note below)



		Annual update

		8. REFERENCES: 


Section C.8.7






		9. PREPARATION INFORMATION: 

The Contractor shall purchase materials in accordance with the U.S. Environmental Protection Agency (EPA) Comprehensive Procurement Guidelines and items listed by the EPA for use of recycled materials and content.  

A comprehensive list with recommended content is located at www.epa.gov/cpg.  The Contractor shall submit a waiver for processing in order to purchase items and materials outside of the scope of the EPA requirements. EPA waiver information is located at http://xnet.dfrc.nasa.gov/Organizations/SMA/CodeSH/PDF/Guidance_for_AP_Waivers.pdf. The Contractor shall submit an Estimate of Recovered Material Content for EPA-Designated Products Report as described by FAR clause 52.223-9, “Estimate of Recovered Material Content for EPA-Designated Products,” and shall include all material purchases. 

Note:  Forward the transmittal letter only for this plan to the Contracting Officer.





		DATA REQUIREMENTS DESCRIPTION 



		1. TITLE:


IDIQ Repair Project Report




		4. NUMBER:


DRD-24






		2. USE:


Repair Project Management & Surveillance

		5. DATE:


6/30/2011



		

		6. PREPARED BY:  Contractor



		3. DUE DATE(S): 


1st of each Month

		7. SUBMITTED TO: 


COTR (See note below)



		

		8. REFERENCES: 


Section C.6.3






		9. PREPARATION INFORMATION: 

The Contractor shall prepare and submit a monthly Year-to-Date IDIQ Repair Project Report to the COTR. The report shall include all of the following information on the projects:


1. Facility Number


2. Facility Name


3. MAXIMO Work Order Number


4. Repair Project Description


5. Scheduled Start Date


6. Actual Start Date


7. Scheduled Completion Date


8. Actual Completion Date


9. Repair Project Status


10. Number of Change Orders 


11. Proposal Cost


12. Actual Cost


13. Operations & Maintenance Manuals Submitted (Yes / No / NA)


14. Warranty Document Submitted (Yes / No / NA)


15. CMMS Equipment Data Form J-C25 Submitted (Yes / No / NA)


16. Start Up and Performance Verification Documentation Submitted (Yes / No / NA)


Note:  Forward the transmittal letter only for this plan to the Contracting Officer.
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TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


Work Order Work Type Description Location Craft Asset Actual Labor Hours


59146 GC NASA - PM - LANDSCAPING NASA-DRYDEN GENERAL 0:00


59102 JAN B/703 RM 221 - SWEEP/MOP OFFICE AREA. DAOF-B703 GENERAL 0:00


72519 SR B/4825 Cafe - (Service Call) - Hood Cleaning DFRC-B4825-GIFT-SHOP ADMIN 0:00


59081 SR 703-VCC install 120V line in restroom DAOF-B703 ELEC 0:00


59095 SR B/4847 - (SERVICE CALL) - INSTALL ELECTRICAL 


DUPLEX


DFRC-B4847 ELEC 1:00


59074 SR 4847 ID & label receptacles during **OUTAGE 


#943**


DFRC-B4847 ELEC 4:30


63411 SR B/4842 - (SERVICE CALL) - INSTALL DIMMABLE 


LIGHTING


DFRC-B4842 ELEC 0:00


60170 SR B/4825 SECURITY - (SERVICE CALL) - ELECT 


SUPPORT


DFRC-B4825-POST1 ELEC 0:00


61262 SR SUB 16 - (SERVICE CALL) WEEKLY METER READING DFRC-NB089 ELEC 3:56


61265 SR 703 (Service Call) North side Data Center 2-208v 


L6-20a receptacles installed


DAOF-B703 ELEC 0:00


61279 SR 703 (Service Call) hook up electrical whip DAOF-B703 ELEC 0:00


61296 SR 703 (Service Call) add receptacle to power box, 


install subpanel, correct wiring


DAOF-B703 ELEC 0:00


63393 SR B/4820 - (SERVICE CALL) - EC PANEL LABELED DFRC-B4820 ELEC 0:00


63527 SR B/0192 LRO - OUTAGE # 953 (SRVC CALL) - BRKR / 


PHASING


DFRC-B192 ELEC 803002 0:00


63363 SR B/703 RMS N232,N241,N242 - (SRVC CALL) - 


ADDL PWR


DAOF-B703 ELEC 0:00


63456 SR B/LRO-0192 - OUTAGE #950 - ELECT TECH 


SUPPORT


DFRC-B192 ELEC 803002 10:30


63459 SR NASA - (SERVICE CALL) - NASA PHASE 7 -SITE 


SURVEY


DFRC ELEC 2:30


63460 SR NASA - (SERVICE CALL) - NASA PHASE 7 -SITE 


SURVEY


10135 ELEC 1:30


63329 SR 703 (Service Call) install receptacles DAOF-B703 ELEC 4:00


63356 SR B/703 RM 221 CUBE "L" - (SC) - ADDITIONAL 


OUTLETS


DAOF-B703 ELEC 0:00


65558 SR 4810 SERVICE CALL-INSTALL SWITCH LOCKS DFRC-B4810 ELEC 0:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


65507 SR B/4820 MEZZ - OUTAGE #956 ELECTRICAL 


SUPPORT


DFRC-B4820 ELEC 18:30


65618 SR B/4840 - Outage # 959 - Phantom Eye/Ray DFRC-B4840 ELEC 3125035 3:00


65625 SR 4825 (SERVICE CALL) ROOF-TRACE AND I.D. 


BREAKER


DFRC-B4825-POST1 ELEC 1:15


65601 SR B/4820 - (Service Call) - Additional Power DFRC-B4820 ELEC 4:00


65647 SR B/4820 - (Service Call) - Temporary Power DFRC-B4820 ELEC 1:30


65505 SR 4872 (Service Call) add 3-way switch DFRC-B4872 ELEC 3:00


65561 SR 703 SERVICE CALL - FABRICATION SHOP_INSTALL 


RECEPTACLE


DAOF-B703 ELEC 0:00


65741 SR B/4800 RM 1115 - (Service Call) Additional 


Outlets


DFRC-B4800-FLOOR1 ELEC 0:00


65698 SR 4826-(SERVICE CALL) REMOVE, MOVE, INSTALL 


FORK LIFT CHARGER


DFRC-B4826 ELEC 0:00


65722 SR B/4821 - Disconnect Trailer DFRC-B4820 ELEC 1:30


65710 SR B/4825 - (Service Call) - Additional Power DFRC-B4825-POST1 ELEC 1:00


65711 SR B/4809 - (Service Call) - Identify Breakers DFRC-B4809 ELEC 0:30


65757 SR 4800 (SERVICE CALL) DE-LAMP 50% OF LIGHTS ON 


1ST, 2ND, 3RD FLOORS


DFRC-B4800-FLOOR1 ELEC 5:00


65745 SR SUB 15 (SERVICE CALL) INSTALL RECEPTACLE DFRC-NB093 ELEC 1702007 0:00


65775 SR SUB 16-INSTALL SWITCHGEAR HEATER DFRC-NB089 ELEC 1636116 6:00


68063 SR Substation 15 - Outage # 1013 (Service Call) - 


Install Power Supply


DFRC-NB093 ELEC 1702007 5:45


67928 SR 703 (SERVICE CALL) RUN POWER FROM WALL 


OUTLET TO WORK TABLE.


DAOF-B703 ELEC 0:00


68097 SR 4838-201 (SERVICE REQUEST) INSTALL TWIST-


LOCK RECEPTACLE AND WATERPROOF J-BOX


DFRC-B4838 ELEC 0:00


68168 SR 703 4TH FLOOR SOUTH-REPAIR OR UPGRADE 


LIGHTING AS PRESENT FIXTURES OFFER LIGHTING 


THAT IS INSUFFICIENT


DAOF-B703 ELEC 0:00


68159 SR B/703 - Outage # 974 - Electrical Support DAOF-B703 ELEC 3:00


68117 SR B/0192 LRO - Outage # 973 - Electrical Support DFRC-B192 ELEC 803002 2:00


68158 SR MDD/Area A - (Service Call) - Kill Test DFRC-NB119 ELEC 1:30


67937 SR E-25 Manhole (SERVICE CALL) verify conduit DFRC-NB046 ELEC 2:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


67943 SR 4838-201 (SERVICE CALL) install new emergency 


light


DFRC-B4838 ELEC 1:30


67954 SR B/4825 POST 1 - OUTAGE #966 - ELECTRICAL 


SUPPORT


DFRC-B4825-POST1 ELEC 1:30


68118 SR B/4840 - Outage # 972 - Elec/Fire Support DFRC-B4840 ELEC 3:00


68001 SR B/4854 - (Service Call) - Electrical Support DFRC-B4854 ELEC 2:30


68038 SR 4800-1115 REMOVE PINK GROUND WIRES DFRC-B4800-FLOOR1 ELEC 0:00


70117 SR 4800-1014 (SERVICE REQUEST) HOOK UP TWO 


MODULAR WORKSTATIONS TO POWER; THERE IS 


ABOUT 3FT OF WHIP AND MORE MAY BE NEEDED 


AS THE JBOX WILL HAVE TO BE REACHED


DFRC-B4800-FLOOR1 ELEC 1:30


70270 SR B/4840 Bay 6 - (Outage # 990) - Electrical Support DFRC-B4820 ELEC 1:00


70065 SR 4808 - (SERVICE CALL) REMOVE A *POWERED* 


PARACHUTING HARNESS "TRAINER" FROM THE 


NORTH SIDE OF B4808 TO THE NEW TRAINING 


AREA IN B4807. THE TRAINING AREA IS BEING 


MOVED BECAUSE IT IS NOT


DFRC-B4808-LIFE-SUPPORT ELEC 0:00


70274 SR 4823-205 (SERVICE REQUEST) HOOK UP A 


MODULAR FURNITURE UNIT


DFRC-B4823 ELEC 1:30


70168 SR B/4852 - (Service Call) - Power Down Fuel Station DFRC-B4852 ELEC 1:00


70315 SR NASA Dryden (SERVICE REQUEST) IDENTIFY 


ELECTRICAL CIIRCUITS FOR SECURITY CAMERAS IN 


FOUR LOCATIONS; SEE MARK FOR MAPS WITH 


EXACT LOCATIONS CAMERAS WILL NEED TO GO 


WHEN ASSESSING AVAILABLE CIRCUITS


NASA-DRYDEN ELEC 0:00


70276 SR B/4820 2nd Flr - (Outage # 984) - Electrical 


Support


DFRC-B4820 ELEC 2:00


70126 SR DAOF - (Service Call) - Utility Meter Readings DAOF ELEC 0:30


70275 SR NASA DRYDEN SUBSTATIONS (SERVICE REQUEST) 


ESCORT SQUARE D TO VARIOUS SUBSTATIONS SO 


WORK CAN BE PERFORMED


NASA-DRYDEN ELEC 2:45







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


70040 SR 4807 (SERVICE CALL) REMOVE A TEMPORARY 


POWER POLE FROM THE NORTH SIDE OF THE 


BLDG IN THE "TRAINING AREA"; MUST SEE PHIL 


FOR ACCESS TO BLDG


DFRC-B4807 ELEC 2:00


70260 SR B/4720 - (Service Call) - Tech Support DFRC-B4720 ELEC 4:45


70283 SR B/703 - (Service Call) Close Breaker DAOF-B703 ELEC 90008 1:00


70284 SR B/LRO-0192 - (Service Call)- Hardwire Electrical DFRC-B192 ELEC 803002 2:00


70084 SR B/4800-3103 (SERVICE REQUEST) REPLACE TWO 


PHASE RECEPTACLE WITH A ONE PHASE 


RECEPTACLE; NEED L-5-30S THAT IS 120V30A TO 


REPLACE A 208V30A


DFRC-B4800-FLOOR3 ELEC 1:00


70314 SR 703 (SERVICE REQUEST) IDENTIFY ELECTRICAL 


CIRCUITS FOR SECURITY CAMERAS IN 12 VARIOUS 


LOCATIONS; SEE MARK FOR MAPS WITH EXACT 


LOCATIONS CAMERAS WILL NEED TO GO WHEN 


ASSESSING AVAILABLE CIRCUITS


DAOF-B703 ELEC 1:00


70219 SR 4800-1412 (SERVICE REQUEST) DISCONNECT 


ELECTRIC AT PANELS: LP1-H18-CR7 AND LP1-


H18A-CR6. CUSTOMER WANTS TO KEEP 


"PIGTAILS"


DFRC-B4800-FLOOR1 ELEC 1:00


70254 SR B/4820 2nd Flr - Outage # 985 - Electrical Support DFRC-B4820 ELEC 1901000 2:30


72310 SR B/4823 - (Service Call) Outage # 1003- CNC 


Router/Lathes


DFRC-B4823 ELEC 11:00


72342 SR B/703 - (Service Call) - Extention Cord DAOF-B703 ELEC 1:00


72354 SR DAOF - (Service Call) - Utility Meter Readings DAOF ELEC 1:00


72458 SR 703 (SERVICE REQUEST) ELECTRICALLY HOOK UP 


A WELDER IN THE FABRICATION SHOP


DAOF-B703 ELEC 1:30


72562 SR 4802 (SERVICE REQUEST) TECH SUPPORT FOR 


FORUM ON 3/31/11


DFRC-B4802 ELEC 9:15


72492 SR B/4838 CITC - (Outage #1010) - Electrical Support DFRC-B4838 ELEC 15:15


72567 SR SUBSTATION 3 (SERVICE REQUEST) UNIT 6 - 


INSTALL SUPPORTS FOR EMT CONDUIT


DFRC-NB083 ELEC 0:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


72384 SR NASA Facility - (Service Call) - Support ARCADA 


Contractor


DFRC ELEC 2:00


72391 SR 4840 DEMARK 3 (SERVICE REQUEST) TRACE 


ELECTRICAL CONDUIT TO FIND A SPARE ONE


DFRC-B4840 ELEC 0:30


72392 SR 4820 (SERVICE REQUEST) REMOVE WIRES FROM 


CEILING AND LOCATE POWER FOR A SPIDER BOX 


FOR CONTRACTORS


DFRC-B4820 ELEC 1:00


72397 SR 4826 (SERVICE REQUEST) CHANGE OUT 6 TOGGLE 


SWITCHES FOR MOTION SENSOR SWITCHES; 2EA 


IN THREE ROOMS: 102, 103, 104


DFRC-B4826 ELEC 8:30


72548 SR DAOF - (Service Call) - Install temporary Power DAOF-LAND ELEC 3:00


72551 SR B/4810 - (Service Call) - GFCI ID & Testing DFRC-B4810 ELEC 0:00


74797 SR 4871 (SERVICE REQUEST) GUARD POST 13 - OPEN 


CONDUIT AND VERIFY WHETHER OR NOT MORE 


WIRES CAN BE PUT INTO IT; KEVIN ANDREWS 


MUST BE SEEN FIRST SO HE MAY MAKE CLEAR 


WHICH CONDUIT TO OPEN


DFRC-B4871 ELEC 1:00


74194 SR B/4800 - (Service Call) - Delamping Office Areas DFRC-B4800-FLOOR1 ELEC 0:00


74789 SR 4806 (SERVICE REQUEST) SAFETY ACTION ITEM 


#1979 - IN HYDRAULICS SHOP PANEL LP1-F4 HAS 


AN INCOMPLETE CIRCUIT DIRECTORY


DFRC-B4806 ELEC 1:00


74796 SR 4720 (SERVICE REQUEST) INSTALL DUPLEX 


RECEPTACLE FOR MFTS ANTENNA; SEE GUY 


THOMAS IN B4982 FOR SPECIFICS


DFRC-B4720 ELEC 3:30


75432 SR 4982 (Service Request) - Investigate the electrical 


configuration at B4982 for a future chiller 


replacement


DFRC-B4982 ELEC 0:45


75391 SR 4840 (SERVICE REQUEST) BAY 1, 2, 3 WEST WALL - 


CHECK TYPE OF RECEPTACLE "SS3-14" IS ALONG 


WITH BEING 480V. CUSTOMER NEEDS TO PLUG 


IN AIRCRAFT TO RECEPTACLE.


DFRC-B4840 ELEC 1:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


75461 SR 4820 (SERVICE REQUESTS) CONNECT THREE 


ELECTRICAL WHIPS FOR SOME MODULAR 


FURNITURE.


DFRC-B4820 ELEC 2:30


75306 SR 4720 (SERVICE REQUEST) RUN POWER THAT IS 


ALREADY THERE TO THE CONNEX FOR THE 


GLOBAL HAWK PROJECT.


DFRC-B4720 ELEC 3:00


75346 SR B/4820 - (Service Call) -Outage #1028 - Install 


Power for Contractor


DFRC-B4820 ELEC 6:00


75466 SR B4863 (Service Call) Outage #1032 - Install 


Breaker


DFRC-B4863 ELEC 0:00


75483 SR 4840 (SERVICE REQUEST) BAY 1 CONNECT AN 


FITTING TO THE END OF AN ELECTRICAL CORD


DFRC-B4840 ELEC 1:30


75514 SR B/703 - Outage #1031 - Breaker Installation DAOF-B703 ELEC 2:00


75438 SR 4820 (Service Request) 2nd Floor Control Room, 


verify the electrical feed sources and points of 


termination of the electrical conductors in an 


under floor black pull box – POC: Mark Nelson


DFRC-B4820 ELEC 2:00


79426 SR 703 (Service Request) Stencil date on grounds 


showing test dates of 9/09


DAOF-B703 ELEC 0:00


79612 SR NB119 (Service Request) - Grounds for Phantom 


Eye: Clean, paint, label (stencil) effective test 


dates to comply with DCP-F-613; Please see Kevin 


for important specifics regarding job.


DFRC-NB119 ELEC 2:00


79634 SR 4720 (SERVICE REQUEST) RUN POWER THAT IS 


ALREADY THERE TO THE CONNEX FOR THE 


GLOBAL HAWK PROJECT.


DFRC-B4720 ELEC 4:55


79630 SR B/4820 - (Service Call) - Remove Electrical Whips DFRC-B4820 ELEC 3:00


79705 SR CITC - (Service Call) - Training DFRC-B4838 ELEC 0:00


79708 SR CITC - (Service Call) - Training DFRC-B4838 ELEC 0:00


79262 SR DAOF - (Service Call) - Utility Meter Readings DAOF ELEC 0:30


79642 SR B/192 LRO - (Service Call) - DFRC-B192 ELEC 0:00


79685 SR DAOF - (Service Call) - Utility Meter Readings DAOF ELEC 0:30







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


79254 SR 4824 (SERVICE REQUEST) TWO CONNEXES NEED 


LIGHTING AND SWITCHES INSTALLED. APPROX 


TWO FIXTURES PER CONNEX WOULD BE USEFUL.


DFRC-B4824 ELEC 18:30


79530 SR 4820-201 (Service Request) Assess for heavier 


circuit as old and now new GFI keep tripping


DFRC-B4820 ELEC 1:00


79585 SR B/4800 Rm 1718 - (Service Call) - Electrical 


Support


DFRC-B4800-FLOOR1 ELEC 10:45


79696 SR NASA-Dryden (Service request) Two 


trucks/trailers each need one 4-pronged 


receptacle for easy access


NASA-DRYDEN ELEC 3:30


79698 SR 4871 (Service request) Guard Post 13 Shut down 


a breaker and LOTO the breaker until it needs to 


be turned on again when indicated


DFRC-B4871 ELEC 1:30


81704 SR B/4982 - (Service Call) - Remove Electrical DFRC-B4982 ELEC 2:00


82158 SR DAOF - (Service Call) - Utility Meter Readings DAOF ELEC 0:45


81790 SR B/4800 Rm 1716 - (Service Call) - Install GFCI 


Outlets


DFRC-B4800-FLOOR1 ELEC 0:00


81931 SR B/4809 - (Service Call) Move Electrical Outlet DFRC-B4809 ELEC 0:00


82032 SR B/703 - (Service Call) Gas Supply Reading DAOF-B703 ELEC 0:15


81636 SR 4802 - (Service Call) - Electrical Support DFRC-B4802 ELEC 0:00


81980 SR B/4824 (Service Call) - Connect (2) connectors to 


two support trailers; 208v, customer has one 


connector and is acquiring the second and 


requires labor only


DFRC-B4824 ELEC 4:30


82018 SR B/4800 Rm 2511 - (Service Call) - Installation of 


(2) clocks


DFRC-B4800-FLOOR2 ELEC 2:15


81982 SR B/4820 Rm 202 - (Outage #1069) - Temporary 


Power


DFRC-B4820 ELEC 3:30


82165 SR B/4820 - (Outage #1075) - Installation of New 


Circuit Breakers


DFRC-B4820 ELEC 3:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


81811 SR B/4820 Rm 112 - (Service Call) - Electrical 


Disconnect


DFRC-B4820 ELEC 2:30


81773 SR B/4820 - Outage #1067 - Electrical Repair DFRC-B4820 ELEC 1:30


81783 SR B/4838 CITC - (Outage #1053) - Electrical Support DFRC-B4838 ELEC 5:30


82164 SR NB094 (service request) escort Area A techs into 


Area A substation


DFRC-NB094 ELEC 0:30


82171 SR Denmarks 1-3 (B/4840) - Outage # 1079 - 


Electrical Pull Box


DFRC-B4840 ELEC 2:30


81974 SR B/703 - (Outage # 1073) - Electrical Support DAOF-B703 ELEC 1:00


84236 SR B/4838 - (Service Call) - UPS switchover DFRC-B4838A ELEC 2:00


84286 SR 4820 (service request) WATER TUNNEL - install a 


GFCI outlet over the sink


DFRC-B4820 ELEC 0:30


84224 SR 4876 (service request) install a buzzer at the front 


desk that can be heard in the warehouse


DFRC-B4876 ELEC 0:00


84298 SR AERO Inst - (Service Call) - De-energize panel AERO ELEC 1:00


84299 SR AERO Inst. - (Service Call) - Installation of (3) 


Whips


AERO ELEC 0:00


84267 SR 4800-1716 (Service Request) Relocate a 


receptacle


DFRC-B4800-FLOOR1 ELEC 3:00


84317 SR B/4800 Rm 2407 - (Service Call) - Troubleshoot 


Lighting


DFRC-B4800-FLOOR2 ELEC 0:00


84368 SR 4800-2511 (service request) need installed a 


power line and a one receptacle gang box; for a tv


DFRC-B4800-FLOOR2 ELEC 4:30


84380 SR 4985 - (Service Request) - Electrical Hook Up DFRC-B4982 ELEC 2:45


84266 SR B/703 - (Service Call) - Light Switches DAOF-B703 ELEC 1:30


85333 SR B/4863 - (Service Call) - De-energize Pleion Panels DFRC-B4863 ELEC 1:30


86833 SR DAOF - (Service Call) - Install Electrical /Brackets 


for TV


DAOF-LAND ELEC 0:00


86945 SR T-1 / T-42 - (Service Call) - Estimate Disconnection 


of Utilities


DFRC-T-01 ELEC 1:30


86982 SR B/4801 - (Service Call) - Assess Forming Machine DFRC-B4801 ELEC 6:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


87033 SR B/4844 - (Service Call) - Energize Electrical Circuits DFRC-B4844 ELEC 4:30


86990 SR 4800 (SERVICE REQUEST) PREP WORK FOR 


OUTAGE #1099; SEE KEVIN ANDREWS FIRST AS HE 


HAS DONE MUCH OF THE LEG WORK.


DFRC-B4800-FLOOR2 ELEC 3:00


86878 SR Sub 11 - (Service Call) - Find electrical source DFRC-NB088 ELEC 1:00


86940 SR B/4825 - (Service Call) - Evaluate Electrical DFRC-B4825-POST1 ELEC 3:00


86974 SR B/703 - AGE Shop (Service Call) - Relocate Outlet DAOF-B703 ELEC 0:00


86817 SR B/4872 - (Service Call) - Trace Power DFRC-B4872 ELEC 1:00


86821 SR B4820 - (Service Call) - LOTO Electrical Panels DFRC-B4820 ELEC 2:15


86759 SR DAOF - (Service Call) - Utility Meter Readings DAOF ELEC 0:30


86936 SR B/4838 - (Outage #1094) - Electrical Technician 


Support


DFRC-B4838 ELEC 3132005 6:00


86996 SR B/4840 - (Service Call) - Replace Plugs on Demark 


#3


DFRC-B4840 ELEC 1:00


86686 SR 4820 (service request) LOTO breakers 1 and 3 of 


panel LP1-D5.6A and remove some other locks 


that are no longer needed


DFRC-B4820 ELEC 1:00


86741 SR B/4840 - (Outage 1089) - Electrical Tech Support DFRC-B4840 ELEC 1:45


86972 SR B/703 - (Service Call) - Fun Runner Project DAOF-B703 ELEC 3:00


86961 SR B/703 - (SERVICE REQUEST) - Verify that the DAOF 


current configuration will satisfy the Air Force's 


requirements detailed below.


DAOF-B703 ELEC 1:00


87037 SR 4800-1115B (SERVICE REQUEST) MOVE J-BOX 


AND ELECTRICAL CORD AS CORD WILL BE 


SHORTENED


DFRC-B4800-FLOOR1 ELEC 3:30


89650 SR 4850 (SERVICE REQUEST) EMERGENCY CENTER - 


REPLACE OUTLET COVERS OR COMPLETE 


OUTLETS ON 4 RECEPTACLES. THEY ARE CHILD 


PROOF 110V AND CANNOT TAKE STANDARD 


PLUGS. STANDARD 110V ARE NEEDED.


DFRC-B4850 ELEC 2:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


89652 SR SUBSTATION 11 - (Outage #1121) - Replace 


Switch


DFRC-NB088 ELEC 4:30


89472 SR 4802 (OUTAGE #1123) SUPPORT CONTRACTOR 


FOR HANGAR LIGHTING


DFRC-B4802 ELEC 2:30


89324 SR 4800-1708 (SERVICE REQUEST) REPRODUCTION 


ROOM - NEED BULBS CHANGED OUT. HAVING A 


HARD TIME WITH COLOR MATCH. NEED GE 


CHROMA 50's LIKE PHOTO LAB HAS. FIXTURES 


MAY NOT BE SUITABLE FOR CHROMA'S.


DFRC-B4800-FLOOR1 ELEC 0:00


89352 SR 703-SCC (SERVICE REQUEST) REPLACE 2 


RECEPTACLES THAT ARE THE WRONG TYPE


DAOF-B703 ELEC 0:00


89554 SR 4820-200/201 (SERVICE REQUEST) LO/TO 20A 


BREAKER THAT IS FED FROM A 60A PANEL ON A 


HANGAR WALL


DFRC-B4820 ELEC 1:30


89556 SR B/4982 - (Outage # 1119) - Land Wires To Chiller DFRC-B4982 ELEC 2:00


89557 SR B/4982 - (Outage # 1120) - Install New Electrical DFRC-B4982 ELEC 1:00


89609 SR B/4857 - (Service Call) -(Outage # 1132) WATR 


Radar Trailer


DFRC-B4857 ELEC 1:30


89624 SR B/4851- (Outage#1134) - Clear Alarms on UPS DFRC-B4851 ELEC 1:30


89262 SR Sub 25 - (Outage 1105) - Switch Transformer DFRC-SUB-25 ELEC 1:30


89522 SR 4820 (SERVICE REQUEST) 3RD FL - LO/TO A 480V 


BREAKER TO WHICH A CONDUIT RUNS FROM THE 


MOTOR CONTROL CENTER DOWN VERY NEAR 


THE CHILLER. THE GOAL IS TO DEMO THE 


CONDUIT AND SAFE IT OFF AT THE 3RD FLOOR.


DFRC-B4820 ELEC 3:00


89585 SR B/703 - (Outage #1063) - Install Meter Module DAOF-B703 ELEC 12:00


89354 SR AERO INSTITUE (SERVICE REQUEST) REPLACE A 


COUPLE OF BLANKS WITH DUPLEX OUTLETS


AERO ELEC 0:30


89304 SR DAOF - (Service Call) - Utility Meter Readings DAOF ELEC 1:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


89399 SR B/4800 2nd FL - (Outage # 1099) - Installation of 


Emergency Lights


DFRC-B4800-FLOOR2 ELEC 3:30


89371 SR B/703 VCC - (Service Call) - Install Electrical Outlet DAOF-B703A ELEC 0:00


89420 SR B/4863 - (Service Call) - Re-energize Circuits DFRC-B4863 ELEC 0:30


89502 SR 4830's ROTO GATE (SERVICE REQUEST) locate and 


identify the electrical circuit providing power to 


the B4830 Rotary gate in preparation for the 


parking lot #3 future electrical lighting outage


DFRC-B4830A ELEC 1:30


89437 SR B/4833-4866 - (Service Call) - Remove Conductors DFRC-B4833 ELEC 3:45


89501 SR 703-N231 (SERVICE REQUEST) disconnect 


electrical power from the old furniture system 


and reconnect power to the new systems 


furniture


DAOF-B703 ELEC 0:00


89443 SR B/4808 (DR# 470) - Service Call - Install Electrical DFRC-B4808 ELEC 9:30


89555 SR 4820-201 (SERVICE REQUEST) A 


SPRINKLER/DELUGE "OFF" LIGHT WHICH HAS 


220V BULBS NEEDS TO BE TRACED TO THE 


ELECTRICAL FEED AND LO/TO


DFRC-B4820 ELEC 2:00


89560 SR 4820 (SERVICE REQUEST) LO/TO SOURCE AFTER 


TRACING THE GEM CART RECEPTACLES AND THE 


WALL PACK LIGHTS


DFRC-B4820 ELEC 1:15


89360 SR B/4840 Bay 3 - (Service Call) - Relocate Aircraft 


Power


DFRC-B4840 ELEC 0:00


89666 SR B/703 Rm 111S - (Service Call) - Installation of 


Electrical Outlet


DAOF-B703 ELEC 0:00


89395 SR B/703 VCC - (Service Call) - Installation of (6) 


Outlets


DAOF-B703A ELEC 7:30


89497 SR 4985 DISCONNECT POWER FROM KTM TRAILER; 


SEE GUY FOR SPECIFICS


DFRC-B4985 ELEC 2:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


89520 SR 4823 (SERVICE REQUEST) HIGH BAY HARDWIRE 


WELDER INTO OUTLET; IF POSSIBLE BY 9/12/11. 


POC's ARE DON WHITFIELD AT x 3905 OR JOE 


BARKER AT x6856


DFRC-B4823 ELEC 1:00


89539 SR B/703 VCC - (Outage #1114) - Power to Gates DAOF-B703A ELEC 2:00


89577 SR B/703 Rm 173 - (Service Call) - Troubleshoot 


Installation


DAOF-B703 ELEC 4:00


89623 SR Parking Lot #3 - (Outage #1122) - Replace LIght 


Poles


DFRC ELEC 2:00


91670 SR B/703 - (Service Call) - LO/TO Electrical To 


Cryogenics Sheds


DAOF-B703 ELEC 1:00


91676 SR B/703 RM 231- (Service Call) - Install / Remove 


Electrical


DAOF-B703 ELEC 0:00


91686 SR B/4820 - (Outage # 1146) - Hallway Light / Ceiling 


Modification


DFRC-B4820 ELEC 0:00


91557 SR SUB 26 - (Serivce Call) - Access Panel DFRC-NB125 ELEC 0:00


91559 SR B/4800 Rm 1405 - (Service Call) - Troubleshoot 


Electrical Source


DFRC-B4800-FLOOR1 ELEC 1:30


91502 SR 4800-1122 (SERVICE REQUEST) CCR-214 - 


PROVIDE 120V POWER TO THE CENTER OF THE 


ROOM; SEE WIL FOR SPECIFICS


DFRC-B4800-FLOOR1 ELEC 0:00


91511 SR DAOF - (Service Call) - Utility Meter Readings DAOF ELEC 0:11


91571 SR B/4820 - (Service Call) - Shut Off Breaker DFRC-B4820 ELEC 1:00


91536 SR SUBSTATION 11 (SERVICE REQUEST) ESCORT AC 


COMPANY REP TO CHECK PHASING AT ALL BLDGS 


TIED INTO SUB 11


DFRC-NB088 ELEC 3:00


91592 SR B/4820- (Service Call) - Disconnect lights DFRC-B4820 ELEC 1:00


91598 SR B/4802-B4806 - (Service Call) - Terminate New 


Conductors


DFRC-B4802 ELEC 0:00


91600 SR 4847 (SERVICE REQUEST) ON EAST WALL BY 


GROUND STATION INSTALL AN OUTLET FOR 


LARGE SCREEN TV'S SINCE THE GROUND STATION 


WILL BE IN FULL USE ALREADY


DFRC-B4847 ELEC 0:00


91610 SR B/4810 - (Service Call) - Failure Review DFRC-B4810 ELEC 1:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


91613 SR B/703 - (Service Call) - Test Aircraft Grounding 


Stations


DAOF-B703 ELEC 0:00


91628 SR B/4854 - (Service Call) - LO/TO Fuel Station DFRC-B4854 ELEC 4:00


91641 SR B/4800 Rm 3113 - (Service Call) - New Outlet 


Installed


DFRC-B4800-FLOOR3 ELEC 0:00


91643 SR Substation 11 - (Outage # 1124) - Replace 


Transformer/Switchgear


DFRC-NB088 ELEC 3:00


93807 SR B/4820 RM 102 - (Service Call) - LO/TO Breaker DFRC-B4820 ELEC 1:00


93881 SR B/0192 LRO - (Service Call) - Upgrade Wiring To 


UPS


DFRC-B192 ELEC 803002 0:00


93852 SR B/4824 - (Service Call) - Installation of Additional 


Outlets


DFRC-B4824 ELEC 0:00


93854 SR B/4824 - (Service Call) - Install 220 Cable DFRC-B4824 ELEC 0:00


93885 SR 4825 SECURITY (SERVICE REQUEST) RELOCATE 


"CODE YANKEE" CONTROL BOX


DFRC-B4825-POST1 ELEC 0:00


93875 SR 4823 (SERVICE REQUEST) NEW MACHINE HOOK 


UP


DFRC-B4823 ELEC 0:00


93857 SR 4870 (SERVICE CALL) INSTALL AN OUTLET ON THE 


SOUTH SIDE OF THE ROOF FOR A CAMERA; SEE 


JOE FOR SPECIFICS x3114 OR x7054


DFRC-B4870 ELEC 0:00


93866 SR B/4982 - (Outage # 1149) - Breaker Installation DFRC-B4982 ELEC 0:00


63531 SR B/4840 RM 126 - (SERVICE CALL) INSTALL 2 


EXTINGUISHERS


DFRC-B4840 FIRE 1:30


65564 SR NASA - Main Fire Water Tanks -(Service Call) NASA-DRYDEN FIRE 3:00


68010 SR 4800-1122 (SERVICE CALL) MODIFY FIRE ALARM DFRC-B4800-FLOOR1 FIRE 1:00


68046 SR B/4840-(SERVICE CALL) INSTALLATION OF 


TRANSFORMERS


DFRC-B4840 FIRE 19:00


68092 SR B/4820 - Outage # 971 - Fire Support DFRC-B4820 FIRE 2:00


70247 SR B/703 RM221 - (Outage # 986) - Installation of 


New Sprinkler Pipes


DAOF-B703 FIRE 2:30


70104 SR B/703 - (Outage 977) - Fire Tech Support DAOF-B703 FIRE 2:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


70071 SR 703 (SERVICE REQUEST) SECOND FLOOR NORTH - 


THREE SPRINKLER HEADS ARE TOO LOW AND 


NEED TO BE SHORTENED.


DAOF-B703 FIRE 6:30


70106 SR B/703 N: Outage # 976 - Fire Tech Support DAOF-B703 FIRE 1:00


72574 SR B/703 Outage # 1009 (Service Call) - Fire Tech 


Support


DAOF-B703 FIRE 1:30


72490 SR B/4838 - (Outage # 1008) - Fire Tech Support DFRC-B4838 FIRE 47:45:00


72568 SR B/4810 - Outage # 1015 (Service Call) - Fire Tech 


Support


DFRC-B4810 FIRE 4:15


72462 SR B/703 - (Outage # 1001) - Install New Fire 


Sprinklers


DAOF-B703 FIRE 3:00


72463 SR B/703 - (Outage #1004) - Mirror Coating Facility DAOF-B703 FIRE 1:30


74513 SR DAOF - (Service Call) - Halon Extinguishers DAOF-LAND FIRE 0:00


74540 SR NASA - DFRC - (Service Call) - Halon Fire 


Extinguishers


DFRC FIRE 7:30


74766 SR B/4838 CITC- (Service Call) - Flush Hydrant DFRC-B4838 FIRE 4:45


74798 SR B/4838 CITC - (Service Call) Flush Fire System DFRC-B4838 FIRE 0:45


75463 SR B703 - Outage #1026 - Installation of Fire Alarm 


Cable


DAOF-B703 FIRE 9:00


75398 SR B/4801 & B/4802 - (Outage # 1024) - Fire Tech 


Support


DFRC-B4801 FIRE 7:05


75414 SR B/703 2nd Flr S - (Outage #1030) - Relocate Fire 


Sprinkler


DAOF-B703 FIRE 1:00


79422 SR B/703 SCI LABS 1 -2 - Outage #1038 - Fire 


Sprinklers


DAOF-B703 FIRE 3:30


79617 SR B/4820 2nd fl - (Service Call) - Smoke Detectors DFRC-B4820 FIRE 1:00


79523 SR B/703 - (Service Call) - Testing of Doors DAOF-B703 FIRE 3:00


79399 SR B/4820 - (Service Call ) - Disconnect/Cap Fire 


Sprinkler


DFRC-B4820 FIRE 7:00


79706 SR CITC - (Service Call) - Training DFRC-B4838 FIRE 1:00


79695 SR B/4802 - (Service Call) - Deluge Cannons DFRC-B4802 FIRE 7:30


81788 SR NASA - (Service Call) - Review & Update 


Document


DFRC FIRE 5:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


82145 SR NASA - (Service Call) - Inspect all Evaporative 


Cooler Duct Detector Sampling Tubes and 


Elements.


DFRC FIRE 17:30


81670 SR B/4825 - (Service Call) - Install Additional Fire 


Extinguisher


DFRC-B4825-POST1 FIRE 0:40


81947 SR B/4838B CITC - (Service Call) - Turn off Domestic 


Water


DFRC-B4838A FIRE 0:50


82163 SR B/4820 Hangar - (Outage #1077) - Riser 


Modifications


DFRC-B4820 FIRE 5:00


81786 SR B/4820 1st Fl - Outage #1068 - Fire Tech Support DFRC-B4820 FIRE 14:30


81642 SR 4851 (Service request) in "cage" room there is a 


fire extinguisher that needs to be relocated per 


Safety


DFRC-B4851 FIRE 0:10


81737 SR B/4820 - Outage # 1060 - Fire Tech Support DFRC-B4820 FIRE 5:45


82123 SR B/4826 - (Service Call) - Fire Tech Support DFRC-B4826 FIRE 4:00


81689 SR B4820 - Outage # 1058 - Deluge Riser 


Modification


DFRC-B4820 FIRE 19:00


81690 SR B/4820 Rm 201 - (Service Call) - Disable/Remove 


Smoke Detectors


DFRC-B4820 FIRE 1:00


81782 SR B/4838 - (Outage # 1052) - Fire Tech Support DFRC-B4838 FIRE 9:30


81798 SR B/703 - Outage # 1062 - Fire Tech Support DAOF-B703 FIRE 1:00


81672 SR B/4838A CITC - Outage # 1051 - FIre Tech Support DFRC-B4838 FIRE 8:30


84253 SR B/4838 CITC - (Outage #1064) - Install/Test Fire 


Systems


DFRC-B4838 FIRE 20:00


84330 SR B/703 SW - Hydrazine Cable DAOF-B703 FIRE 2:30


86966 SR B/4840 - (Outage #1093) - Global Hawk Fire 


Suppression


DFRC-B4840 FIRE 3:15


86901 SR B/4853 - (Service Call) - Evaluate Fire Pumps 3 & 4 DFRC-B4853 FIRE 4801022 16:30


86839 SR B/703 - (Service Call) - Assesment & Estimation DAOF-B703 FIRE 0:00


86964 SR B/4820 - (Outage #1095) - Modify FDC Piping DFRC-B4820 FIRE 11:30


89680 SR B/703 (SERVICE REQUEST) - FIRE DRILL DAOF-B703 FIRE 2:15







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


89621 SR B/4838 - (Outage #1127) - Fire Sprinkler 


Relocation


DFRC-B4838 FIRE 6:00


89622 SR B/4838 - (Outage # 1126) - Installation of Fire 


Devices/Program


DFRC-B4838 FIRE 4:00


89679 SR B4820 2nd Fl - (Outage #1136) - Relocate Fire 


Sprinkler Line


DFRC-B4820 FIRE 2:00


89446 SR B/703 - Outage #1117 - LAWA Pump Run DAOF-B703 FIRE 3:00


89440 SR B/4840 Rm 126 - (DR#459) - Fire Bell Installation DFRC-B4840 FIRE 6:40


89647 SR B/4820 - (Service Call) - Remove Water Motor 


Gong


DFRC-B4820 FIRE 0:30


89629 SR B/4840 Rms 222-236 - (Outage # 1129) - 


Installation of Data Cables


DFRC-B4840 FIRE 2:00


91560 SR B/4854 - (Service Call) - LO/TO Fuel Station DFRC-B4854 FIRE 5:40


91570 SR B/4820 - (Outage # 1142) - Convert Wet Systems DFRC-B4820 FIRE 9:30


91624 SR B/703 2nd Fl Labs - (Service Call) - Outage # 1145 - 


Fire System Connections


DAOF-B703 FIRE 22:30


93851 SR B/4800 - (Outage # 1144) - Replacement of 


Smoke Detectors


DFRC-B4800-FLOOR2 FIRE 0:00


93848 SR B/4820 - (Outage # 1148) - Installation of 


Sprinkler Drops


DFRC-B4820 FIRE 0:00


59103 SR B/703 CONNEX BOX(ES) - RMV/RPLC CONNEX 


DOORS


DAOF-B703 GENERAL 0:00


59089 SR 4800-2804 hang mounting bracket DFRC-B4800-FLOOR2 GENERAL 0:00


59141 SR NASA FACILITY - FIRE DRILL SUPPORT NASA-DRYDEN GENERAL 1:00


59119 SR B/4840 BAY 6 - (SERVICE CALL) - INSTALL SEC. 


PANEL


DFRC-B4840 GENERAL 4:00


59208 SR B/4802 - (SERVICE CALL) - INSTALL SWITCHES DFRC-B4802 GENERAL 0:00


59216 SR B/4825 CAFE - (SERVICE CALL) - SUPPORT CHILI 


COOKOFF


DFRC-B4825-GIFT-SHOP GENERAL 4:15


59134 SR NASA - (SERVICE CALL) WEEKLY SAFETY 


INSPECTIONS


NASA-DRYDEN GENERAL 0:00


59058 SR 4800 Second Floor DFRC-B4800-FLOOR2 GENERAL 0:00


59063 SR B/4820, 4823, 4876 - (SERVICE CALL) FIRE ALARM 


SUPPORT


DFRC-B4820 GENERAL 0:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


59042 SR B/4823 RM 103 - (SERVICE CALL) ANCHOR 


SANDERS


DFRC-B4823 GENERAL 1:00


60176 SR 4847- (SERVICE CALL) - INSTALL GOVT HOIST DFRC-B4847 GENERAL 0:00


61264 SR B/4840 BAY 5 - (SERVICE CALL) RMV DC PWR 


SUPPLY


DFRC-B4840 GENERAL 0:00


61295 SR NASA (B/4801, 4802, 4820) -SRVC CALL - LIGHT 


BULBS


NASA-DRYDEN GENERAL 0:00


61294 SR 703 (Service Call) replace elevator light fixtures DAOF-B703 GENERAL 0:00


63346 SR 4877 (Service Call) need "Fitness Center" sign DFRC-B4877 GENERAL 4:00


63382 SR B/4800 RM 2506B - (SRVC CALL) DEMO WALL DFRC-B4800-FLOOR2 GENERAL 1:15


63381 SR B/4800 RM 2506A - (SRVC CALL) DEMO WALL DFRC-B4800-FLOOR2 GENERAL 2:00


63328 SR B/4825 POST 1 SECURITY- (SERVICE CALL) BOLT 


BARREL


DFRC-B4825-POST1 GENERAL 0:00


63377 SR NASA - (SERVICE CALL) WEEKLY SAFETY 


INSPECTIONS


NASA-DRYDEN GENERAL 0:00


63354 SR NASA - (SERVICE CALL) - FIRE TECH SUPPORT NASA-DRYDEN GENERAL 5:30


63349 SR 703-222 (Service Call) hang white board DAOF-B703 GENERAL 0:15


63378 SR B/4839 - (SERVICE CALL) - HANG PROJECTOR 


SCREEN


DFRC-B4839 GENERAL 3:00


63206 SR B/4843 - (SERVICE CALL) - MOUNT GRINDER DFRC-B4843 GENERAL 0:00


65597 SR B/4800 Rm 2713 - (Service Call) - Hang 


Whiteboard


DFRC-B4800-FLOOR2 GENERAL 3:15


65588 SR B4847 - (Service Call) Install Anchor Bolts DFRC-B4847 GENERAL 1:30


65776 SR B/4840 - (Service Call) - Install Locker DFRC-B4840 GENERAL 1:15


65778 SR B/716 - (Service Call) - Hang signs DAOF-B716 GENERAL 0:00


65633 SR B/4876 - (Service Call) - Vent Cover DFRC-B4876 GENERAL 1:00


65684 SR 4800-2516 SERVICE CALL-HANG FILE BOXES DFRC-B4800-FLOOR2 GENERAL 0:45


65553 SR B/703 Rm 323K - (Service Call) Relocate items DAOF-B703 GENERAL 0:00


65600 SR B/4820 - (Service Call) - Signs, Bike Rack DFRC-B4820 GENERAL 0:45







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


67976 SR 4800-2015/2120 (SERVICE CALL) IN ROOM 2015- 


PATCH AND PAINT SEVERAL SMALL HOLES LEFT 


AFTER TV BRACKETS REMOVED; IN ROOM 2120 


REMOVE TV BRACKETS


DFRC-B4800-FLOOR2 GENERAL 0:00


68172 SR B/4840 Rm 113C - (Service Call) - Hang 


Whiteboard


DFRC-B4840 GENERAL 1:15


70165 SR B/4857 - (Service Call) - Adjust Desk DFRC-B4857 GENERAL 2:15


70221 SR 4801-2100 (SERVICE REQUEST) - Video Camera 


Mounts


DFRC-B4801 GENERAL 10:45


70304 SR 4820 (SERVICE REQUEST) HANG AED BOX IN FIRST 


FLOOR ENTRYWAY HALL; POC IS RICH YOUNG


DFRC-B4820 GENERAL 0:30


70073 SR 703 (SERVICE REQUEST) SECOND FLOOR NORTH 


CONFERENCE ROOM - HANG SIX FILE BOXES


DAOF-B703 GENERAL 0:00


70224 SR B/4800 RM 1012 - (Service Call) - Hang Clock DFRC-B4800-FLOOR1 GENERAL 0:45


70255 SR B/703 RM S233 - Install Whiteboard DAOF-B703 GENERAL 0:35


70264 SR B/703 - (Service Call) - Install TV bracket DAOF-B703 GENERAL 1:15


70127 SR B/4810 - (Service Call) Code F Move Tasks DFRC-B4810 GENERAL 32:15:00


70087 SR B/4800 RM 2712/2713 - (Service Call) - Remove 


Brackets


DFRC-B4800-FLOOR2 GENERAL 0:00


70220 SR 4850-100 (SERVICE REQUEST) REMOVE TV 


STAND, PATCH AND PAINT REMAINING HOLES


DFRC-B4850 GENERAL 0:00


73620 SR 4840 (SERVICE REQUEST) BAY 3 - INSTALL 2000mL 


SOAP DISPENSER; CONTACT GAYLE MARTIN OR 


RAUL SANCHEZ FOR SPECIFICS


DFRC-B4840 GENERAL 1:00


72322 SR 4800 (SERVICE REQUEST) RMS 2231 AND 2228: IN 


ROOM 2231 MOVE A WIHITE BOARD TO THE 


OUTER WALL WHICH IS A HARD WALL, THEN 


MOUNT A WHITE BOARD ON A CUBICLE 


PARTITION; IN ROOM 2228 TAKE DOWN A WHITE 


BOARD


DFRC-B4800-FLOOR2 GENERAL 0:00


72346 SR B/4800 RM 1714 - (Service Call) Hang Whiteboard DFRC-B4800-FLOOR1 GENERAL 0:30







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


72330 SR 4840-118 (SERVICE REQUEST) REMOVE A PICTURE 


FROM THE WALL; ENTER ROOM FROM FIRST 


DOOR, IT IS A BIG PICTURE WITH A GREEN STICKY 


NOTE ON IT INDICATING IT IS THE ONE DUE TO BE 


REMOVED


DFRC-B4840 GENERAL 0:15


72515 SR T-47 CUBE 29 (SERVICE REQUEST) HANG WHITE 


BOARD; SEE CHRIS IRWIN


DFRC-T-47 GENERAL 0:30


72505 SR B/703 RM 343 - (Service Call) - Install 


Projectors/Screens


DAOF-B703 GENERAL 4:30


73616 SR B/4800 - (Service Call) - Hang Paintings DFRC-B4800-FLOOR1 GENERAL 30:00:00


72475 SR 4800-1724 (SERVICE REQUEST) QA OFFICE - HANG 


THREE PICTURES; SEE STEVE FOR SPECIFICS


DFRC-B4800-FLOOR1 GENERAL 1:30


72357 SR 703-234N (SERVICE REQUEST) HANG STAINLESS 


STEEL SHELF IN MEDICAL TO THE RIGHT OF THE 


GURNEY ON THE WALL PER DR. BENDRICK'S 


INSTRUCTIONS. DAWN WILL LEAVE A NOTE FOR 


APPROXIMATE PLACEMENT


DAOF-B703 GENERAL 0:40


72454 SR 4800 (SERVICE REQUEST) SECOND FLOOR: HANG 


WHITE BOARD IN ROOM 2716; HANG A PLAQUE 


IN THE HALL WAY BETWEEN ROOMS 2335 AND 


2331


DFRC-B4800-FLOOR2 GENERAL 1:30


74778 SR B/703 - (Service Call) - Secure IT Rack DAOF-B703 GENERAL 0:00


74806 SR B/4810 Parking Lot - (Service Call) - Handicap 


Parking


DFRC GENERAL 12:00


74787 SR B703 Rm S323 "K" - (Service Call) - Install 


Whiteboard


DAOF-B703 GENERAL 0:45


74777 SR B/703 (Service Call) - Install Safety Tape DAOF-B703 GENERAL 1:55


74774 SR 4800-1409 (SERVICE REQUEST) SEE LYDIA 


DORFMAN IN RM 1012 FOR ACCESS TO ANTHONY 


MORENO'S OFFICE IN 1409; HANG CLOCK


DFRC-B4800-FLOOR1 GENERAL 0:00


75528 SR 4840-118 (SERVICE REQUEST) HANG A FOAM 


BACKED POSTER IN THE HALL; SEE KURT FOR 


SPECIFICS


DFRC-B4840 GENERAL 0:30







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


75470 SR 700-S142A (SERVICE REQUEST) ASSEMBLE AND 


HANG A WHITE BOARD


DAOF-B703 GENERAL 1:00


79537 SR DFRC - (Service Call) - Install (2) Portable 


Eyewashes


DFRC GENERAL 3:30


79658 SR B/4820 Rm 222 - (Service Call) - Whiteboard DFRC-B4820 GENERAL 2:00


79621 SR B/4802 - (Service Call) - Safety Day/Desert High 


School Ceremonies


DFRC-B4802 GENERAL 41:30:00


81664 SR Exterior B/4840 - (Service Call) - FOD Sign DFRC-B4840 GENERAL 0:30


82210 SR NASA - (Service Call) - Program Irrigation Systems DFRC GENERAL 0:00


82217 SR B/4800 Rms 2504 & 2508 - (Service Call) - Install 


Wall Plaques


DFRC-B4800-FLOOR2 GENERAL 0:30


84329 SR B/4800 Rm 2148 - (Service Call) - Hang Pictures DFRC-B4800-FLOOR2 GENERAL 2:00


84370 SR B/4820 - (Service Call) - Cleaning of Flow Lab DFRC-B4820 GENERAL 2:30


84371 SR B/4820 - (Service Call) - Cleaning of Flow Lab DFRC-B4820 GENERAL 2:00


89412 SR B/4850 - (Service Call) - Installation of Bracket DFRC-B4850 GENERAL 3:00


89606 SR B/4845 Parking Lot - (Service Call) - Remove Sign DFRC-B4845 GENERAL 0:15


89642 SR B/4800 Rm 3202 - (Service Call) - Hang 


Whiteboards


DFRC-B4800-FLOOR3 GENERAL 2:45


89659 SR B/4847 - (Service Call) - Installation of 


Brackets/Misc.


DFRC-B4847 GENERAL 3:15


89433 SR B/4825 - (Service Call) - Cafeteria Patio DFRC-B4825-GIFT-SHOP GENERAL 4:50


89444 SR NASA (B4801,4802,4826) - (Service Call ) - Stripe 


Hangar Floor


DFRC GENERAL 13:00


89672 SR B/4800 - (Service Call) - Designate Smoking Area DFRC-B4800 GENERAL 2:15


89673 SR B/4801 - (Service Call) - Designate Smoking Area DFRC-B4801 GENERAL 2:00


91553 SR B/4825 - (Service Call) - Cafeteria Patio DFRC-B4825-GIFT-SHOP GENERAL 0:00


91521 SR NASA - (Service Call) - Crack / Pot Hole Repairs DFRC GENERAL 0:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


91589 SR B/4828 (Boneyard) - (Service Call) -Remove Metal 


from Bin


DFRC-B4828 GENERAL 0:30


91650 SR B/703 Sophia Lab: (Service Call) - Install Brackets DAOF-B703 GENERAL 0:00


65592 SR NASA - (Service Call) - Reprogram T-stat NASA-DRYDEN HVAC 4:30


65751 SR 4809 TROUBLESHOOT EVAP COOLER #1 DFRC-B4809 HVAC 305006 4:30


65688 SR NASA - (Service Call) - Reprogram T-stat NASA-DRYDEN HVAC 4:00


72386 SR NASA Facility - (Service Call) - Install 


Programmable T-Stat


DFRC HVAC 9:00


72448 SR B/4876 - (Service Call) - Install Flashing On Duct DFRC-B4876 HVAC 1002022 7:30


75433 SR B/4800 FH 8A & 8B - (Service Call) - Shutdown 


Units


DFRC-B4800-FLOOR3 HVAC 1:00


75338 SR 703 (SERVICE REQUEST) ESTIMATE TO 


RECONNECT THE HVAC DUCTS ON THE 


NORTHWEST SECOND AND THIRD FLOORS


DAOF-B703 HVAC 3:45


79531 SR B/4825 Cafe - (Service Call) - Service Ice Machines DFRC-B4825-GIFT-SHOP HVAC 4:45


79533 SR B/4825 Cafe - (Service Call) - Service Ice Machines DFRC-B4825-GIFT-SHOP HVAC 4:30


81818 SR B/4847 - (Service Call) - Programmable 


Thermostat


DFRC-B4847 HVAC 0:00


81815 SR B/4841 - (Service Call) - Programmable 


Thermostat


DFRC-B4841 HVAC 3:00


81816 SR B/4842- (Service Call) - Programmable 


Thermostat


DFRC-B4842 HVAC 1:30


81820 SR B/4863 - (Service Call) - Programmable 


Thermostat


DFRC-B4863 HVAC 1:45


82053 SR NASA - (Service Call) - Reprogram T-stat NASA-DRYDEN HVAC 4:00


81952 SR 4838 (service request) disconnect portable 5-ton 


unit to have it removed to the DAOF bldg 703


DFRC-B4838 HVAC 0:45


81671 SR B/4840 Bays 1,2,3 - (Service Call) - Turn Off / On 


HVAC System


DFRC-B4840 HVAC 5:00


81808 SR B/4838 - (Service Call) - Emergency Repair DFRC-B4838 HVAC 8:00


81817 SR B/4845 - (Service Call) - Programmable 


Thermostat


DFRC-B4845 HVAC 2:15







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


81819 SR B/4857 - (Service Call) - Programmable 


Thermostat


DFRC-B4857 HVAC 2:00


81821 SR B/4877 - (Service Call) - Programmable 


Thermostat


DFRC-B4877 HVAC 0:00


81822 SR B/4826 - (Service Call) - Programmable 


Thermostat


DFRC-B4826 HVAC 0:00


84250 SR "A" Area - (Service Call) - Reset AC Thermostats DFRC HVAC 4:00


84325 SR B/4820 Flow Lab - (Service Call) - AC Install DFRC-B4820 HVAC 2:00


86696 SR 4820 (service request) support to Mark Nelson 


and NASA subcontractor in determining if 


pneumatic lines are abandoned


DFRC-B4820 HVAC 1:45


86987 SR 703 (service request) calibrate the SHERLOCK 102 


REFRIGERANT MONITOR and SENSOR located in 


the “chiller” room


DAOF-B703 HVAC 1:00


86689 SR 4838 (service request) CITC support for taking 


down main chiller starting at 7am 7/25/11


DFRC-B4838 HVAC 0:15


86708 SR B/4800 FH6 Cooling Towers - (Service Call) - 


Bypass Valves


DFRC-B4800 HVAC 18:00


89663 SR B/4823 - (Service Call) - Troubleshoot Industrial 


Freezer


DFRC-B4823 HVAC 0:00


89664 SR B/4820 - (Service Call) - Investigate Drain DFRC-B4820 HVAC 2:15


89327 SR B/4982 - (Outage # 1109) - Installation of Valve DFRC-B4982 HVAC 1:00


89524 SR 4800-3113 (SERVICE REQUEST) TRAPS AREA - 


CHECK TEMPERATURE AND HUMIDITY SO IT 


CONFORMS TO LATEST GUIDELINES FOR 


ELECTRONICS EQUIPMENT LONGEVITY


DFRC-B4800-FLOOR3 HVAC 0:00


89297 SR B/703 - (Service Call) - Evaluate Ducting/Electrical 


to Portable AC Units


DAOF-B703 HVAC 3:00


89648 SR B/4820 - (Service Call) - Evaluate Impact of Chiller 


Lines


DFRC-B4820 HVAC 1:30


89559 SR B4800 FH1A - (Service Call) - Restart Chiller DFRC-B4800 HVAC 1019001 1:00


91494 SR B/4982 - (Service Call) - Chiller Training DFRC-B4982 HVAC 5:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


91529 SR B/4820 2nd Fl - (Outage # 1143) - Domestic Water 


Lines


DFRC-B4820 HVAC 5:00


91653 SR B/4820 (SUB 3) - (Service Call) -Outage # 1137 - 


Connect Power to AFFF Pump Controllers


DFRC-B4820 HVAC 1:00


93804 SR B/4838 - (Service Call) - Assist BMI In Switchover DFRC-B4838 HVAC 2:00


63507 SR NASA-DFRC collect trash only 11/19/2010 NASA-DRYDEN JAN 18:00


87034 SR B/4800 Rm 2412 - (Service Call) - Carpet Cleaning DFRC-B4800-FLOOR2 JAN 3:30


59158 SR B/703 - (SERVICE CALL) - ELEVATOR 


RECONFIGURATION


DAOF-B703 MECH 0:00


59142 SR 703-N232 wall mount monitor DAOF-B703 MECH 0:45


63437 SR 4800 (SERVICE CALL) ROOM 1013 AND 


SURROUNDING ROOMS-REMOVE BRACKETS


DFRC-B4800-FLOOR1 MECH 0:45


63474 SR 4800-2804 (SERVICE CALL) MOUNT MONITOR DFRC-B4800-FLOOR2 MECH 3:00


63478 SR 4808 (SERVICE CALL) MOUNT 52" TV DFRC-B4808-LIFE-SUPPORT MECH 4:00


63505 SR 703 (Service Call) install markers w/ anchors on 


ramp


DAOF-B703 MECH 1:15


63540 SR 4800-2340 (Service Call) hang poster DFRC-B4800-FLOOR2 MECH 0:00


65760 SR 4820 (SERVICE CALL) WAREHOUSE-DEMARCATE 


FIRE EXTINGUISHER


DFRC-B4820 MECH 0:30


65559 SR 703 SERVICE CALL- FABRICATION SHOP_AIR LINES DAOF-B703 MECH 0:00


65594 SR B/703 Rm 332S - (Service Call) - Relocate 


whiteboard


DAOF-B703 MECH 0:00


65582 SR B/703 Rm 243N - (Service Call) Install Insta-hot DAOF-B703 MECH 0:00


65731 SR 4823 (SERVICE CALL) SEISMICALLY BRACE 


PORTABLE EYEWASH


DFRC-B4823 MECH 0:00


65713 SR 703 (SERVICE CALL) VCC & SCC-HANG AED 


BRACKETS


DAOF-B703 MECH 0:00


65723 SR PARKING LOT #3-STANCHION HANDICAP 


PARKING


DFRC-NB058 MECH 1:30


66379 SR 703 (SERVICE CALL) INSTALL TWO SIGNS DAOF-B703 MECH 0:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


68005 SR 703-S323B (SERVICE CALL) PATCH AND PAINT: SEE 


KARI ALVARADO


DAOF-B703 MECH 0:00


68084 SR 4800-2516 (SERVICE CALL) PAINT/TOUCH UP 


SOME SPACKLED SPOTS ON WALLS IN OFFICE


DFRC-B4800-FLOOR1 MECH 1:30


68110 SR 4825 CAFETERIA (SERVICE CALL) PULL BIG SCREEN 


AWAY FROM WALL FOR TV MAINTENENCE AND 


THEN REPLACE MONITOR; WILL NEED MANLIFT


DFRC-B4825-GIFT-SHOP MECH 0:00


67929 SR B/4800 - (Service Call) Roof Watch DFRC-B4800 MECH 4:56


68074 SR 703-311S (SERVICE CALL) Hang Whiteboard DAOF-B703 MECH 0:55


68093 SR 4808 (SERVICE CALL) NEED A BIT OF PAINT 


TOUCH UP IN THE TRAINING AREA


DFRC-B4807 MECH 0:00


68070 SR Gate 1 - (Service Call) - Repair Pothole DFRC-NB051 MECH 1:30


68188 SR 703 (Service Call) install markers w/ anchors on 


ramp


DAOF-B703 MECH 0:00


67926 SR 703 (SERVICE CALL) MOUNT LOCKERS ON WALLS DAOF-B703 MECH 0:00


68135 SR 4800-2516 (SERVICE REQUEST) - PATCH & PAINT DFRC-B4800-FLOOR1 MECH 0:30


70154 SR 4800-2117 AND 2305 (SERVICE CALL) SEE SUE 


(X3135) FOR ACCESS/SPECIFICS. ROOM 2117 HAS 


SEVERAL SHELVING UNITS THAT NEED AN 


OPENING CUT IN THEM FOR ACCESS TO WALL 


OUTLETS; ROOM 2305 HANG A WHITE BOARD


DFRC-B4800-FLOOR2 MECH 4:15


70121 SR 4800-2511 (SERVICE REQUEST) - 


REMOVE/INSTALL TV BRACKETS


DFRC-B4800-FLOOR2 MECH 2:00


70169 SR B/703 - (Outage # 992) - Compressed Air DAOF-B703 MECH 1:10


70194 SR 4800-2516 (SERVICE REQUEST) HANG A VERY 


LARGE PICTURE FOR SHAWN MCMARROW


DFRC-B4800-FLOOR2 MECH 2:00


70095 SR 703 (SERVICE CALL) NEED TECH TO OPERATE A 


MANLIFT FOR TWO HOURS ON 2/1/11 OR 2/2/11 


DURING BUSINESS HOURS DURING A GPS 


ANTENNA TEST


DAOF-B703 MECH 0:00


70125 SR 4810-5 (SERVICE REQUEST) INSTALL DOOR STOPS 


FOR THE TWO NEW DOORS TO WORK CONTROL; 


ALSO...


DFRC-B4810 MECH 3:15







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


70290 SR 703-221 (SERVICE REQUEST) IN THIS ROOM 


THERE ARE TWO OFFICES THAT NEED ABOUT 5 


PICTURES HUNG BETWEEN THEM. THE OFFICES 


BELONG TO TING SING AND BRENT COBLEIGH; 


SEE TARYN FOR SPECIFIS


DAOF-B703 MECH 0:00


72393 SR B/703 Conf Rm - (Service Call) - Install Screens DAOF-B703 MECH 0:00


72473 SR 703 (SERVICE REQUEST) FABRICATION SHOP - 


ANCHOR MACHINE; ALAN HAS NECESARRY 


HARDWARE FOR THE JOB


DAOF-B703 MECH 0:50


72381 SR B/4840 Bays 1-3 - Install Rigid Piping DFRC-B4840 MECH 0:00


72382 SR B/4870 - Replace existing PVC DFRC-B4870 MECH 0:00


72479 SR 4838-205 (SERVICE REQUEST) SEISMICALLY BRACE 


TWO TALL TAN STORAGE CABINETS THAT ARE 


OPPOSITE THE REST ROOMS


DFRC-B4838 MECH 0:00


74788 SR 4806 (SERVICE REQUEST) SAFETY ACTION ITEM 


#1980 - INSTALL A VENT PIPE ABOVE THE 


HYDROGEN CANISTER STORAGE AREA; 


QUALIFIERS: CAN BE NO EXAUST FAN, HEIGHT 


REQUIREMENT, TOPPED WITH TURBINE VENT


DFRC-B4806 MECH 8:15


74793 SR 703-S343 (SERVICE REQUEST) HANG A WHITE 


BOARD; SEE CHUCK JOHNSON OR ROBERT 


SAKAHARA FOR SPECIFICS


DAOF-B703 MECH 0:30


75381 SR 703 (SERVICE REQUEST) THIRD FLOOR 


SOUTHWEST NEAR IT CLOSET - MOUNT 


EVACUATION CHAIR; SEE TASHA FOR SPECIFICS 


AND LOCATION


DAOF-B703 MECH 0:20


75607 SR DFRC NASA - (Service Call) - Service Portable 


Eyewashes


DFRC MECH 13:00


75589 SR B/4822 - (Service Call) - Valve & Gauge 


Replacement


DFRC-B4822 MECH 0:45


75604 SR B/4982 - (Service Call) - Valve & Gauge 


Replacement


DFRC-B4982 MECH 1:15


75603 SR B/4872 - (Service Call) - Valve & Gauge 


Replacement


DFRC-B4872 MECH 0:30


75597 SR B/4840 - (Service Call) - Valve & Gauge 


Replacement


DFRC-B4840 MECH 1:30







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


75374 SR 703 (SERVICE REQUEST) TRASH PICK UP DAOF-B703 MECH 3:00


75529 SR B/703 - RM 231 - (Service Call) - Seismic Bracing DAOF-B703 MECH 0:00


75562 SR 703 (SERVICE REQUEST) CHECK EIGHT PORTABLE 


EYEWASHES


DAOF-B703 MECH 5:10


75590 SR B/4824 - (Service Call) - Valve & Gauge 


Replacement


DFRC-B4824 MECH 0:30


75586 SR B/4800 - (Service Call) - Valve & Gauge 


Replacement


DFRC-B4800 MECH 1:45


75594 SR B/4837 - (Service Call) - Valve & Gauge 


Replacement


DFRC-B4837 MECH 0:30


75596 SR B/4838 - (Service Call) - Valve & Gauge 


Replacement


DFRC-B4838 MECH 0:30


75601 SR B/4854 - (Service Call) - Valve & Gauge 


Replacement


DFRC-B4854 MECH 0:30


75335 SR 4820 (SERVICE REQUEST) EXTERIOR NORTH SIDE - 


CHECK HYDRAULIC LINES IN TWO PLACES AND 


REMEDY THE LINES RUBBING METAL TOGETHER.


DFRC-B4820 MECH 2:45


75592 SR 703 (SERVICE REQUEST) FOURTH FLOOR 


SOUTHWEST END AROUND CORNER FROM 


ELEVATOR - ATTACH CAGE TO WALL SO THE 


DOOR OF IT CAN BE LOCKED; SEE BOB FOR 


SPECIFICS


DAOF-B703 MECH 1:00


75375 SR NASA DRYDEN (SERVICE REQUEST) TRASH PICK 


UP


NASA-DRYDEN MECH 1:15


75587 SR B/4720 - (Service Call) - Valve & Gauge 


Replacement


DFRC-B4720 MECH 2:00


75600 SR B/4851 - (Service Call) - Valve & Gauge 


Replacement


DFRC-B4851 MECH 0:30


75557 SR 4800-2511 (SERVICE REQUEST) MOUNT TWO 


MONITORS ON WALL(S); LABOR ONLY, 


CUSTOMER HAS MONITORS AND HARDWARE


DFRC-B4800-FLOOR2 MECH 3:45


75588 SR B/4800 - (Service Call) - Valve & Gauge 


Replacement


DFRC-B4800 MECH 0:45


75598 SR B/4847 - (Service Call) - Valve & Gauge 


Replacement


DFRC-B4847 MECH 0:30







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


75599 SR B/4850 - (Service Call) - Valve & Gauge 


Replacement


DFRC-B4850 MECH 0:30


75602 SR B/4856 - (Service Call) - Valve & Gauge 


Replacement


DFRC-B4856 MECH 0:30


75409 SR 4830D (SERVICE REQUEST) CONFERENCE ROOM - 


HANG PROJECTOR SCREEN; CUSTOMER HAS 


PROJECTOR SCREEN


DFRC-B4830D MECH 1:00


75440 SR 4800-1405 (SERVICE REQUEST) HANG BULLETIN 


BOARD; CUSTOMER HAS BOARD AND 


CORRESPONDING HARDWARE. SEE HOWARD NG 


x3803 FOR SPECIFICS


DFRC-B4800-FLOOR1 MECH 0:45


75445 SR 4826 (SERVICE REQUEST) PORTABLE STAGE - 


PROVIDE SOME KIND OF DETERRENT FOR BIRDS 


TRYING TO NEST ABOVE THE STAGE


DFRC-B4826 MECH 1:00


75424 SR 703-S142A (SERVICE REQUEST) HANG THREE 


MSDS CABINETS; WALL IS DRYWALL AND 


CABINETS ARE 2' 3"x2'


DAOF-B703 MECH 0:00


78240 SR B/4820 - (Service Call) - Valve & Gauge 


Replacement


DFRC-B4820 MECH 3:30


79425 SR 703-311 (Service Request) unbolt and rebolt 


seismic bracing on a couple of cabinets so they 


can be moved. Needed on 3/11/11. See Anne for 


specifics.


DAOF-B703 MECH 0:00


79581 SR 4840-113C-Last cubicle (Service Request) hang a 


white board in Casie Clark's cubicle; See Sue for 


white board in 4800-2228


DFRC-B4840 MECH 4:00


79596 SR 703 (Service Request) Second floor North about 


10 doors need numbers hung on them; See Sandy 


for numbers to hang


DAOF-B703 MECH 0:00


79704 SR CITC - (Service Call) - Training DFRC-B4838 MECH 1:30


79519 SR 4820 (Service Request) High bay - disk sander 


needs to be anchored down.; safety issue.


DFRC-B4820 MECH 1:45


79384 SR 4800-1504 (SERVICE REQUEST) HANG BULLETIN 


BOARD & APPROX. 10 PICTURES; SEE CHUCK OR 


KARI FOR SPECIFICS


DFRC-B4800-FLOOR1 MECH 3:30







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


79516 SR NASA-Dryden (Service Request) Host EPA 


representative during annual inspections - 


pumps, relief valves, generators, etc.


NASA-DRYDEN MECH 0:00


79707 SR CITC - (Service Call) - Training DFRC-B4838 MECH 0:00


79650 SR B/703 (Outage 1076) - Replace Pressure Relief 


Valves


DAOF-B703 MECH 5:40


79703 SR CITC - (Service Call) - Training DFRC-B4838 MECH 2:00


79370 SR 4820 (SERVICE CALL) WAREHOUSE - UNBOLT THE 


CANTILEVER SHELVES FREE FROM THE FLOOR 


THEN REMOVE OR CUT THE REMAINING BOLTS 


FLUSH WITH THE FLOOR


DFRC-B4820 MECH 1:00


79413 SR 703-342 (Service Request) Hang a clock; customer 


has hardware for it.


DAOF-B703 MECH 0:00


79597 SR 703-S211 (Service Request) Hang 2 small white 


boards


DAOF-B703 MECH 0:00


79690 SR 4823 (Service Request) Second floor in NDI Lab 


need tie offs for when horizontal doors to first 


floor are opened; Safety issue


DFRC-B4823 MECH 0:00


79691 SR 4823 (Service Request) Anchor approx 15 


machines to the ground for safety purposes


DFRC-B4823 MECH 0:00


81688 SR B/703 - (Service Call) - Install Fire Plan Box DAOF-B703 MECH 0:45


81662 SR B/703 - (Service Call) - Piping Inspection DAOF-B703 MECH 0:00


81698 SR 4876 (service request) connex behind warehouse 


has holes in the roof that need to be covered up; 


lead paint is an issue. See Jim regarding specifics


DFRC-B4876 MECH 0:00


81661 SR Bulding 4800 Room 1029 Seismic brace two 


shelves and 2 cabinets


DFRC-B4800 MECH 0:00


81667 SR 4850 (service request) cabinet door fell off and 


needs to be put back on; see Sandra for specifics


DFRC-B4850 MECH 0:30


81668 SR 4800-2005 (service request) valance is coming 


down off the window


DFRC-B4800-FLOOR2 MECH 1:00


81763 SR 703-Hangar (service request) place carpet over 


hangar "danger zones" for Media Day. Must be 


completed prior to 06/08/2011


DAOF-B703 MECH 1:40







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


81905 SR NASA Dryden (service request) escort techs 


around to each of the compressors


DFRC MECH 1:00


81740 SR 4825 (service request) wash off back patio of 


building


DFRC-B4825 MECH 8:45


82008 SR 4847 (service request) "Restricted Area" sign torn 


down by wind; need to order new sign as the old 


one is faded and worn. See Ted Rothaupt for old 


sign and specifics


DFRC-B4847 MECH 0:45


82161 SR T-20 (service request) mount a very large screen 


tv to be used for a flight report data feed. See 


Nick for specifics.


DFRC-T-20 MECH 3:00


81686 SR 703 (service request) Portable eyewash stations 


to be charged and put into PM system; see 


Zaheer Ali ph# 650-417-8405


DAOF-B703 MECH 0:30


81687 SR 4800 (service request) to meet ADA 


requirements: ladies room 1016 add a soap 


dispenser on the side wall at 48" high; mens room 


1418 add a soap dispenser on side wall 48" high 


and insulate all exposed


DFRC-B4800-FLOOR1 MECH 1:30


84276 SR 4823 (service request) need a machine anchored; 


see Andy for specifics


DFRC-B4823 MECH 1:00


84293 SR B/703 - (Service Call) - Replace Wind Socks DAOF-B703 MECH 3:00


84244 SR 4801-112 (service request) hang a 48"x96" white 


board on a drywall surface


DFRC-B4801 MECH 3:00


84183 SR 4800-1013-cubicle 7 (service request) lower a 


desk to meet ergonomic standards for customer


DFRC-B4800-FLOOR1 MECH 2:00


84292 SR 703-S212 (service request) install new paper 


towel dispenser into new kitchenette area


DAOF-B703 MECH 0:35


84277 SR 4851 (service request) hang AED mounting box on 


wall.


DFRC-B4851 MECH 0:30


84372 SR Sub 26 - (Service Call) - Test and PM DFRC-NB125 MECH 0:00


84280 SR 4857 (service request) hang AED mounting box on 


wall.


DFRC-B4857 MECH 0:30







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


84172 SR 4800-3103 ((service request) hang a vacuum wall 


mount on a concrete wall; see Rich for specifics


DFRC-B4800-FLOOR3 MECH 0:45


84396 SR 703 (service request) High Bay Mirror Coating 


Facility - attach crane log book to wall beside 


electrical disconnect


DAOF-B703 MECH 1:00


84287 SR 4800-1617 (service request) hang a bracket for a 


flat screen tv, the customer has the needed 


hardware


DFRC-B4800-FLOOR1 MECH 1:45


84369 SR Sub 26 - (Service Call) - Troubleshoot Generator DFRC-NB125 MECH 4:00


85454 SR B/703 (Service Request) - Bird Proof Hangar Door DAOF-B703 MECH 6:00


87038 SR B/703 - (Service Call) - Outage #1106 - Reinstall 


Calibrated Gas Meter


DAOF-B703 MECH 2:00


86711 SR DAOF - (Service Call) - Handicap Parking Stalls DAOF MECH 16:40


86925 SR B/4809 - (Service Call) - Install New Auto Hoist DFRC-B4809 MECH 26:45:00


86882 SR NASA - (Service Call) - Skylight Inspections DFRC MECH 0:30


86777 SR 4847 (service request) install new hoist DFRC-B4847 MECH 5:00


86977 SR B/4844 Restroom - (Service Call) - Insulate HW 


Piping


DFRC-B4844 MECH 1:00


86884 SR B/703 - (Service Call) - Install TV Brackets / GPS 


Antenna


DAOF-B703 MECH 2:00


86778 SR 4847 (service request) remove existing hoist DFRC-B4847 MECH 3:15


86922 SR 4800-1409 (service request) raise Jeremy Cable's 


desk to meet ergonomic standards for customer


DFRC-B4800-FLOOR1 MECH 0:30


89658 SR B/703 VCC- (Service Call) - Hang Frames DAOF-B703A MECH 0:25


89678 SR 703-322S (SERVICE REQUEST) BRACE STORAGE 


BOXES WITH BAR AND L-BRACKETS; SEE KAREN 


FOR SPECIFICS


DAOF-B703 MECH 0:00


89568 SR 703 (SERVICE REQUEST) NEED SAND BAGS MADE 


AND PUT INTO PLACE IN CASE OF ANOTHER 


STORM AS THE LAST ONE CAUSED SOME 


FLOODING AND WATER DAMAGE.


DAOF-B703 MECH 4:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


89400 SR B/4820 2nd FL - (Outage #1110) - Hot Water Heat DFRC-B4820 MECH 1:30


89599 SR B/703 - (Service Call) - Air Compressor Relief 


Valve Testing


DAOF-B703 MECH 0:25


89600 SR PARKING LOT #3 (SERVICE REQUEST) AND 


OVERFLOW PARKING NEED WEED ABATEMENT 


AND DELINEATORS PLACED FOR ORGANIZED 


TRAFFIC FLOW. SEE KEVIN ANDREWS x 7614 FOR 


DELINEATOR PLACEMENT


DFRC-NB058 MECH 7:45


89613 SR B/4800-2607 - (SERVICE CALL) - DOOR NEEDS 


CLOSER


DFRC-B4800-FLOOR2 MECH 0:00


89616 SR B/703 Rm N213 - (Service Call ) Install Projector 


Screen


DAOF-B703 MECH 0:50


89674 SR 4800-1025 (SERVICE REQUEST) HANG A CLOCK IN 


JOHN KELLY'S OFFICE. SEE JOHN FOR SPECIFICS x 


2308


DFRC-B4800-FLOOR1 MECH 0:15


89333 SR 4800-1115B (SERVICE REQUEST) MOVE SHELF 


AND BRACKETS APPROX. 10FT


DFRC-B4800-FLOOR1 MECH 2:00


89311 SR NASA - (Service Call) - Backflow Job Walk NASA-DRYDEN MECH 8:15


89649 SR 703 (SERVICE REQUEST) SOUTH EAST SIDE - TO 


KEEP EQUIPMENT AND VEHICLES OUT OF FIRE 


DEPT ACCESS AREA IT NEEDS TO BE PAINTED 


WITH YELLOW STRIPING.


DAOF-B703 MECH 0:00


89498 SR 4847 NEED "T" IN AIR LINE TO HAVE SHOP AIR ON 


BOTH SIDES OF BUILDING


DFRC-B4847 MECH 0:00


89503 SR PARKING LOT #3 (SERVICE REQUEST) AND 


OVERFLOW PARKING NEED WEED ABATEMENT 


AND DELINEATORS PLACED FOR ORGANIZED 


TRAFFIC FLOW. SEE KEVIN ANDREWS x 7614 FOR 


DELINEATOR PLACEMENT


DFRC-NB058 MECH 5:30


89373 SR B/703 VCC - (Service Call) - Patch and Paint Wall DAOF-B703A MECH 4:00


89441 SR B/4840 Bay 6 - (DR# 471) Service Call - Aircraft 


Jacks


DFRC-B4840 MECH 3:30







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


89601 SR PARKING LOT #3 (SERVICE REQUEST) AND 


OVERFLOW PARKING NEED WEED ABATEMENT 


AND DELINEATORS PLACED FOR ORGANIZED 


TRAFFIC FLOW. SEE KEVIN ANDREWS x 7614 FOR 


DELINEATOR PLACEMENT


DFRC-NB058 MECH 8:30


89637 SR 703 (SERVICE REQUEST) SOUTH EAST ROLLING 


GATE NEEDS A NEW SIGN HUNG ON IT. THE SIGN 


IS IN TASHA'S CUBICLE.


DAOF-B703 MECH 0:25


89372 SR B/703 VCC - (Service Call) - Carpentry Tasks DAOF-B703A MECH 3:20


89403 SR NASA-DRYDEN (SERVICE REQUEST) ON 9/13/11 


SET UP APPROX 7 SIGNS ON A-FRAMES FOR 


DIRECTIONS TO A 9/14/11 EVENT AT BLDG 4833; 


SEE RONNIE FOR SPECIFICS


NASA-DRYDEN MECH 4:45


91674 SR DAOF - (Service Call) - Sewage Lift Station Levels DAOF MECH 0:00


91495 SR T-13, T-16, T-17: (Service Call) - Secure Water DFRC MECH 1:00


91496 SR T-13, T-16, T-17: (Service Call) - Secure Electricity DFRC MECH 2:00


91690 SR B/4802 - (Service Call) - Open Vault DFRC-B4802 MECH 0:15


91694 SR 703-321 (SERVICE REQUEST) SEISMICALLY 


ANCHOR THREE STORAGE SHELVES


DAOF-B703 MECH 0:00


91564 SR 703-N242 (SERVICE REQUEST) CUBICLES "A" 


THROUGH " L" - 12 CABINETS NEED TO BE 


SIESMICALLY BRACED; ROOM N233 (FATIGUE 


COUNTERMEASURE FACILITY) SEISMICALLY 


BRACE LARGE CABINET


DAOF-B703 MECH 0:00


91526 SR 4840-222A (SERVICE REQUEST) PATCH AND PAINT 


A VERY SMALL SECTION OF THE DOOR TO THE 


ROOM; THE OFFICE NUMBER WAS PULLED OFF 


OF THE DOOR AND TOOK THE FINISH WITH IT


DFRC-B4840 MECH 0:54


91594 SR 4820-223 (SERVICE REQUEST) LOAD FRAME 


ROOM HAS TWO BENCH GRINDERS THAT NEED 


TO BE ANCHORED TO THE FLOOR


DFRC-B4820 MECH 0:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


91618 SR 4982 (SERVICE REQUEST) SUPPORT FLIGHT 


MISSION DURING AN AIR FORCE POWER OUTAGE 


RUNNING GENERATORS FROM 12:00PM TO 


POSSIBLY AS LATE AS 7:00PM 10/6/11


DFRC-B4982 MECH 4:00


91660 SR 4865 (SERVICE REQUEST) ANCHOR 15 RACKS TO 


THE GROUND FOR SEISMIC BRACING


DFRC-B4865 MECH 0:00


91663 SR 4865 (SERVICE REQUEST) PAINT DEMARCATIONS 


ON FLOOR DESIGNATING VARIOUS PARTS AND 


SAFETY AREAS NEEDED FOR SHUTTLE ASSETS 


BREAKDOWN


DFRC-B4865 MECH 0:00


91666 SR DAOF (SERVICE REQUEST) CRYOGEN BLDGS - 


NEED LADDER TO APPLY ADHESIVE BACKED 


HAZMAT NUMBERS TO INSTALLED NFPA SIGNS. 


12 NUMBERS TOTAL, 3 EA. ON 4 SIGNS. SEE 


RALPH FOR MATERIALS.


DAOF MECH 0:00


91667 SR 703A (SERVICE REQUEST) HANG ONE WHITE 


BOARD ON SCC


DAOF-B703A MECH 0:00


91668 SR 4840 (SERVICE REQUEST) REMOVE PARTITION 


BETWEEN RMS 135 & 136. THERE ARE NO 


ELECTRICAL COMPONENTS TO THIS PARTITION. 


SEE KNUT FOR SPECIFICS.


DFRC-B4840 MECH 0:00


93880 SR B/4802 - (Service Call) - Event Set Up/Tear Down DFRC-B4802 MECH 0:00


93862 SR B/703S - (Service Call) - Restrooms/Break Area 


Back In Service


DAOF-B703 MECH 0:00


93867 SR 4840-221 (SERVICE REQUEST) SEISMICALLY BRACE 


TWO RACKS AND TWO CABINETS ON THE FAR 


WALL OF THE ROOM.


DFRC-B4840 MECH 0:00


93834 SR 4800-1409B (SERVICE REQUEST) CODE "C" 


CONFERENCE ROOM - MOUNT WIRELESS 


PROJECTOR ON CEILING


DFRC-B4800-FLOOR1 MECH 0:00


93842 SR 4854 (SERVICE REQUEST) ASSISTANCE IS NEEDED 


TO GAIN PHOTO RECORD OF SOON TO BE 


DEMOLISHED ROOF


DFRC-B4854 MECH 0:30


93810 SR B/4985 - (Service Call) - Anchor Machinery DFRC-B4985 MECH 1:00


59025 TC B/4802 HANGAR - RESET BREAKER ELEC 0:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


65700 TC 4800-2121 RESTORE LIGHT USAGE DFRC-B4800-FLOOR2 ELEC 3:30


65784 TC B/703 - S/E Elevator - Emergency Phone DAOF-B703 ELEC 4:00


65596 TC B/4832 - Reset Breaker DFRC-B4832-COMPUTER-SUPPORT ELEC 0:30


65637 TC B/4982 - Outage # 960 - Elect. Support DFRC-B4982 ELEC 3:30


65659 TC 4820-124 CHECK 480V RECEPTACLE DFRC-B4820 ELEC 0:30


65636 TC B/4810 Rm 12 - Outage # 957 Elect Support DFRC-B4810 ELEC 2:00


65646 TC B/4840 Rm 113C - Breaker Tripping DFRC-B4840 ELEC 0:30


65650 TC B/0192 LRO - No Power DFRC-B192 ELEC 803002 5:00


65662 TC B/4800 Rm 1811 - Replace lights DFRC-B4800-FLOOR1 ELEC 1:00


65663 TC B/4840 - Demark #2 DFRC-B4840 ELEC 0:00


65644 TC B/4840 Bays 1,2,3 - Replace lights DFRC-B4840 ELEC 13:00


65599 TC B/4800 Rm 1726 - Lighting DFRC-B4800-FLOOR1 ELEC 0:30


65730 TC B/4877 - Fan repair DFRC-B4877 ELEC 3:00


65734 TC 4820-SHUT DOWN SUB PANEL FOR 


CONTRACTORS


DFRC-B4820 ELEC 1:30


65737 TC 4800-3305 CHANGE LIGHT OUT DFRC-B4800-FLOOR3 ELEC 1:00


65756 TC B/4800 - Breaker Tripped DFRC-B4800-FLOOR1 ELEC 0:30


65681 TC 4800 ROOF-TROUBLESHOOT ELECTRONIC SWITCH 


ON TELEMETRY DISH


DFRC-B4800 ELEC 2:00


65643 TC B/4800 Rm 2412 - Replace light bulbs DFRC-B4800-FLOOR2 ELEC 1:00


65655 TC Substation 16 - Troubleshoot "buzzing" noise DFRC-NB089 ELEC 42:30:00


65762 TC 4851 CHECK POWER PANEL CIRCUITS DFRC-B4851 ELEC 1:00


65585 TC B/0192 LRO - (Outage # 962) Elect Support DFRC-B192 ELEC 803002 6:00


65715 TC 703 TOOL CRIB-COMPUTERS NOT WORKING DAOF-B703 ELEC 0:30


65718 TC 4854-CHECK BREAKER AT FUELING STATION DFRC-B4854 ELEC 2:30


65725 TC B/4800 - Replace overhead light DFRC-B4800-FLOOR1 ELEC 0:30


65587 TC B/4800 Exterior - Rpr/Rplc Outlet DFRC-B4800-FLOOR1 ELEC 2:00


65634 TC B/4800 Rm 1100 - Replace broken bulb DFRC-B4800-FLOOR1 ELEC 0:30


65739 TC B/4841 - Cal Lab - Replace Light DFRC-B4841 ELEC 2:00


65614 TC 4800-3113 EXIT SIGN BULB OUT DFRC-B4800-FLOOR3 ELEC 1:00


65616 TC 4800-1729 REPLACE LIGHTS OUT DFRC-B4800-FLOOR1 ELEC 0:30







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


65782 TC 4825-REPAIR LIGHT IN DARLENE HOMIAK'S 


OFFICE


DFRC-B4825-POST1 ELEC 1:00


66066 TC 4800-1022 REPAIR ELECTRICAL ERASEWAY DFRC-B4800-FLOOR1 ELEC 0:00


65975 TC 4838-201-19R EMERGENCY LIGHT NOT WORKING DFRC-B4838 ELEC 1:00


68024 TC B/4840 Rm 226 - Lighting DFRC-B4840 ELEC 2:00


68034 TC 4800-1716 CHECK GFCI RECEPTACLE-CUSTOMER 


SAYS IT FAILED A TRIP TEST BY TAKING TOO LONG 


TO TRIP


DFRC-B4800-FLOOR1 ELEC 1:00


67986 TC 4982-GENERATORS JUST STARTED UP-9:46AM DFRC-B4982 ELEC 1:00


68048 TC B/703 - Repair light DAOF-B703 ELEC 1:00


68076 TC Gate 47 - Gate repair DFRC-GATE-47 ELEC 16:00


68080 TC 4823 CHEM CRIB-LIGHT OUT DFRC-B4823 ELEC 1:00


67948 TC NASA FACILITY - "A" AREA: PLEASE 


TROUBLESHOOT AND RESET BREAKERS 23 AND 


24 THAT ARE TRIPPED AGAIN THESE BREAKERS 


CONTROL SECURITY CAMERAS 18 AND 19. SEE 


TIM FOR DETAILS. THANKS


NASA-DRYDEN ELEC 0:30


68144 TC 4876 CHANGE SEVERAL (4) SHORT LIGHTS THAT 


ARE OUT DOWNSTAIRS IN THE BIN ROWS


DFRC-B4876 ELEC 1:00


67925 TC GATE 47-STUCK OPEN; INOPERABLE DFRC-GATE-47 ELEC 5:00


68087 TC 4841 REPLACE SOME LIGHTS THAT ARE OUT. DFRC-B4841 ELEC 1:30


67946 TC 4800 Please check the handicapped door that is 


nearest bldg 4801. It is stuck open. Thank you.


DFRC-B4800-FLOOR1 ELEC 0:30


68111 TC 4803 CHECK BREAKER; SEVERAL RECEPTACLES 


HAVE LOST POWER


DFRC-B4803 ELEC 0:30


68112 TC 4810 CHECK LIGHTS THROUGHOUT NORTH HALF 


OF BLDG FROM MAIN DOOR OVER SO THE "CODE 


F AREA" HAS SUFFICIENT LIGHTING; SOME LIGHTS 


ARE OUT, SOME FLICKER.


DFRC-B4810 ELEC 1:00


67916 TC 4843-LOCK SHOP/SECURITY-POWER LOSS TO ONE 


RECEPTACLE


DFRC-B4843 ELEC 1:00


68021 TC B/4820 RM 105 - Loss of Power DFRC-B4820 ELEC 1:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


67910 TC 4800 3RD FL FOYER-CHANGE PICTURE LIGHT DFRC-B4800-FLOOR3 ELEC 1:30


67914 TC 4800-1418 MENSROOM-SOME LIGHTS OUT DFRC-B4800-FLOOR1 ELEC 0:30


67953 TC 4838 Please check several exit lights that have 


one or more bulbs out: rms.111 and 112, 


entrance hall on the east side and exit hall on the 


west side; and on the second floor: rms. 205 and 


214 as well


DFRC-B4838 ELEC 1:00


68073 TC GATE 48 TROUBLESHOOT INOPERABLE GATE NASA-DRYDEN ELEC 4:00


68098 TC B/4800 Rm 1409B - Replace Light DFRC-B4800-FLOOR1 ELEC 0:30


68105 TC 4820 REPAIR/REPLACE SUMP PUMPS IN 


ELECTRICAL AND COMMUNICATIONS VAULTS


DFRC-B4820 ELEC 7:00


68139 TC 4810 MENSROOM LIGHTS OUT AND WILL NOT 


COME BACK ON


DFRC-B4810 ELEC 0:30


67984 TC B/703 - S/E Elevator not working DAOF-B703 ELEC 1:00


68157 TC B/4806 - Lights DFRC-B4806 ELEC 1:15


68163 TC 4840-156 REPLACE DESK TOP LAMP 


FLUORESCENT BULB


DFRC-B4840 ELEC 0:30


68185 TC 703 BOILER ENCLOSURE-CHANGE OUT BAD GFI 


RECEPTACLE


DAOF-B703 ELEC 1:00


68187 TC 4823 CHEM CRIB LOCKER "E" - LIGHT OUT INSIDE 


LOCKER


DFRC-B4823 ELEC 0:30


67934 TC 4800 FH6 REPAIR RECEPTACLE DFRC-B4800 ELEC 1:00


67951 TC 4825 Guard Post One-Please check three security 


cameras down and power out. Thank you.


DFRC-B4825 ELEC 1:00


67957 TC 4800-1512 Please check a possible tripped 


breaker. Thank you.


DFRC-B4800-FLOOR1 ELEC 0:00


67975 TC 4800-1512 TWO RECEPTACLES WITH NO POWER 


ON SAME WALL


DFRC-B4800-FLOOR1 ELEC 0:30


67978 TC B/4820 - Air Compressor #1 - Rebuild mag starter DFRC-B4820 ELEC 403002 6:30


68008 TC 4800-1115 CHANGE LIGHT OUT ON WORK BENCH DFRC-B4800-FLOOR1 ELEC 0:15


68011 TC 4800-1708 CHANGE SEVERAL (11) CEILING LIGHTS 


THAT ARE OUT.


DFRC-B4800-FLOOR1 ELEC 1:15







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


68013 TC 4800-2717 CHECK ON BEEPING. MAY BE FROM 


UPS .


DFRC-B4800-FLOOR2 ELEC 0:15


68014 TC 703 MAIN VEHICLE GATE_NE SIDE OF BLDG-THE 


GATE IS INOPERABLE; THE BADGE READERS DO 


NOT WORK REMOTELY OR IN PERSON-GATE HAS 


TO BE HAND-DRILL MANIPULATED


DAOF-B703 ELEC 2:00


68039 TC 4825 GIFT SHOP-HANDICAPPED DOORS NOT 


CLOSING


DFRC-B4825-GIFT-SHOP ELEC 0:00


68040 TC 703 NE HANGAR DOOR NOT CLOSING PROPERLY DAOF-B703 ELEC 1:00


68059 TC B/4800 Rm 1422 - Light DFRC-B4800-FLOOR1 ELEC 0:30


68069 TC B/4826 - Replace Overhead Lights DFRC-B4826 ELEC 0:00


67973 TC 4825-SECURITY: LIGHTS OUT AROUND 


MURALS/PICTURES


DFRC-B4825-POST1 ELEC 0:45


67918 TC NASA - Handicap Gates down NASA-DRYDEN ELEC 4:30


67927 TC 4807 RESTROOM LIGHTS OUT OR FLICKERING DFRC-B4807 ELEC 3:15


68026 TC NASA - Repair Sign NASA-DRYDEN ELEC 0:00


68160 TC 4800-1409B CUBICLE 4-REPLACE BURNED OUT 


4'FLUORESCENTS OVER DESK


DFRC-B4800-FLOOR1 ELEC 0:30


68161 TC 4850-111 CHECK POWER OUT ALONG BOTH SIDES 


OF ONE WALL


DFRC-B4850 ELEC 0:15


68006 TC 4833-103 CHECK A PANEL SEVERAL TV'S ARE 


PLUGGED INTO THAT KEEPS "POPPING" EVEN 


AFTER THE BREAKER WAS FLIPPED BACK ON.


DFRC-B4833 ELEC 3:00


68128 TC 4838-120 ONE LIGHT OUT AND ONE FLICKERING 


INTERMITTENTLY


DFRC-B4838 ELEC 0:30


68134 TC 4800-1012 REPLACE LIGHT OUT OVER VAL 


ZELLMER'S DESK.


DFRC-B4800-FLOOR1 ELEC 0:30


70118 TC 4800-3302 LIGHT FIXTURE HAS BULBS FLICKERING 


AND NEED TO BE CHANGED OUT; THE FIXTURE IS 


NEAR JACK SHELDON'S DESK


DFRC-B4800-FLOOR3 ELEC 0:30


70163 TC B/4820 RM 202 - Loss Of Power DFRC-B4820 ELEC 1:00


70114 TC B/4800 Rm 2520 - Overhead Light DFRC-B4800-FLOOR1 ELEC 0:30


70150 TC B/4809 - Overhead Lighting DFRC-B4809 ELEC 4:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


70032 TC 4800-2100 EXEC. CONF. RM. - CHECK INTO 


REMOVING 2 CONTROL SWITCHES TO THE 


PROJECTOR SCREEN AND COVERING THE 


LOCATIONS WITH PLATES; SEE TIM PETERS FOR 


SPECIFICS


DFRC-B4800-FLOOR2 ELEC 2:00


70033 TC 4820 LADIES ROOM-LIGHT OUT DFRC-B4820 ELEC 0:30


70316 TC 4809 ELECTRICALLY DISCONNECT POWER TO 


VEHICLE LIFT; SEE ED MATHIESON FOR SPECIFICS


DFRC-B4809 ELEC 2:00


70105 TC 4800-2407 HUMAN RESOURCES - CHECK 


FLICKERING LIGHTS; OCCUPANT BELIEVES THEY 


MAY BE THE EMERBENCY LIGHTS


DFRC-B4800-FLOOR2 ELEC 1:15


70266 TC 4800-1028 POWER WENT OUT AT WORK STATION DFRC-B4800-FLOOR1 ELEC 0:30


70229 TC 4800-1409A POSSIBLE BREAKER TRIPPED; 


COMPUTER NOT POWERING ON


DFRC-B4800-FLOOR1 ELEC 1:00


70278 TC Substation 12 (B/4830) - Troubleshoot meter DFRC-NB095 ELEC 1:00


70132 TC Gate 47 - Continued Repair DFRC-GATE-47 ELEC 17:00


70142 TC 703 TROUBLESHOOT/REPAIR 110V RECEPTACLE 


ASSOCIATED WITH A GPS ANTENNA; WILL NEED 


TO USE MANLIFT


DAOF-B703 ELEC 3:00


70156 TC 703 THIRD FLOOR NORTHEAST CORNER HALLWAY 


HAS LIGHTS OUT - SAFETY HAZARD


DAOF-B703 ELEC 2:00


70096 TC B/4800 Rm 1122 - Emergency Light DFRC-B4800-FLOOR1 ELEC 1:15


70193 TC 4800-2523 LIGHTS FLICKERING OVER CONNIE 


HINES DESK


DFRC-B4800-FLOOR2 ELEC 0:00


70262 TC 4820 WAREHOUSE AND HI BAY- SEVERAL 


OVERHEAD LIGHTS OUT; MAY NEED MANLIFT.


DFRC-B4820 ELEC 8:00


70292 TC B/703 NW MENS - REPLACE BULBS DAOF-B703 ELEC 2:00


70141 TC 4800-1013 LIGHT OUT OVER EILEEN DITKA'S DESK DFRC-B4800-FLOOR1 ELEC 1:30


70191 TC 4810 CODE F SIDE-WORKSTATION SHELVES NEED 


A FLUORESCENT WORK LIGHT; SEE VICKI GRAY


DFRC-B4810 ELEC 0:15


70026 TC 4800-2103 CHECK SENSOR SWITCH AS THE 


LIGHTS ARE CONSTANTLY ON.


DFRC-B4800-FLOOR2 ELEC 4:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


70038 TC 4801- EXTERIOR LIGHTS OUT ON PARKING LOT 


SIDE OF BLDG; THEY ARE ABOVE THE "DROIDS 


LAB". PLEASE GET TO THEM ASAP AS IT GETS 


VERY DARK AND IS A SAFETY HAZARD


DFRC-B4802 ELEC 2:00


70039 TC 4802- EXTERIOR LIGHTS OUT AT SOUTHEAST 


CORNER OF BLDG - ON THE FLIGHTLINE SIDE


DFRC-B4802 ELEC 2:00


70043 TC 4854 NO POWER TO JPTS (JET) FUEL TANK; SEE 


RON LARSON (PH# 661-341-8625) FOR MORE 


INFORMATION


DFRC-B4854 ELEC 6:30


70239 TC B/703 RM 111 - No Power DAOF-B703 ELEC 0:15


70298 TC B/4825 Cafe - No Power DFRC-B4825-GIFT-SHOP ELEC 2:00


70302 TC B/T-1 - Gate Operation DFRC-T-42 ELEC 3:30


70077 TC 4840 SECOND FLOOR MENS ROOM - LIGHT OUT 


OVER URINALS


DFRC-B4840 ELEC 1:30


70081 TC 4800-1504 INSIDE THIS ROOM IS PENNY 


BARNHILL'S OFFICE WHICH HAS A LIGHT OUT


DFRC-B4800-FLOOR1 ELEC 0:30


70089 TC B/4800 Rm 3302 - Electrical Outlet Repair DFRC-B4800-FLOOR3 ELEC 0:30


70111 TC B/T-20 - Overhead Lights DFRC-T-20 ELEC 0:30


70113 TC 4800-2316 IN THE HALL NEAR THE OFFICE THERE 


ARE TWO OR MORE FIXTURES THAT HAVE LIGHTS 


OUT


DFRC-B4800-FLOOR2 ELEC 0:15


70131 TC 4820-202 HEATHER MALISKA's CUBICLE - BLOWN 


FUSE


DFRC-B4820 ELEC 0:30


70187 TC B/4820 - Lock Out Bridge Crane DFRC-B4820 ELEC 0:30


70226 TC B/4859 - Troubleshoot Sensor DFRC-B4859 ELEC 2:00


70243 TC B/T-47 - Overhead Light DFRC-T-47 ELEC 1:00


70244 TC B/4800 Rm 3103 - Antenna Not Working DFRC-B4800-FLOOR3 ELEC 10:00


70245 TC B/4800 RM 1412 - Replace missing bulbs DFRC-B4800-FLOOR1 ELEC 0:30


70248 TC 4800-2321 LIGHT OUT IN OFFICE DFRC-B4800-FLOOR2 ELEC 0:30


70271 TC B/703 RM S334 - Troubleshoot Outlet DAOF-B703 ELEC 1:00


70300 TC B/4800 Rm 3113 - Lights DFRC-B4800-FLOOR3 ELEC 1:00


70155 TC B/703 - West Center Roll Up Door DAOF-B703 ELEC 90047 1:00


70180 TC 4857 LIGHT OUT OVER JOE FERNANDEZ'S DESK DFRC-B4857 ELEC 0:30







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


70225 TC 4800-1735 POSSIBLE TRIPPED BREAKER; 


COMPUTER NOT WORKING AND DETERMINED BY 


ODIN TO BE A "BLOWN FUSE"


DFRC-B4800-FLOOR1 ELEC 0:30


70272 TC 4800-1115 SOME LIGHTS ARE OUT DFRC-B4800-FLOOR1 ELEC 0:30


70233 TC 4809 BREAKER TRIPPED BY SMALL HEATING UNIT DFRC-B4809 ELEC 1:00


70235 TC 703-311 ENTRY WAY TO OFFICE HAS AN 


EMERGENCY LIGHT TURNING ON AND OFF


DAOF-B703 ELEC 0:00


70281 TC 4800-1810 LIGHT OUT IN LADIES ROOM DFRC-B4800-FLOOR1 ELEC 1:00


70294 TC 4802 HANGAR - SOME LIGHTS OUT; SEE RICK DFRC-B4802 ELEC 4:30


70099 TC 4820-123 "WATER TUNNEL" AT LEAST 9 LIGHTS 


OUT THAT NEED REPLACING


DFRC-B4820 ELEC 14:00


70182 TC 4824 CHECK EMERGENCY LIGHT-ONLY STAYS ON 


APPROX. 10 SECS AND IS VERY DIM. SEE JUSTIN 


FOR LOCATION


DFRC-B4824 ELEC 2:00


70192 TC 4876 OFFICE AREA-CHECK AN ELECTRICAL SMOKE 


SMELL IN THE AREA


DFRC-B4876 ELEC 0:30


70253 TC B/4800 Rm 1504 - Room is dim DFRC-B4800-FLOOR1 ELEC 0:30


72338 TC 4830A CONFERENCE ROOM - FLICKERING 


FLUORESCENT LIGHT


DFRC-B4830A ELEC 1:00


72385 TC 4825 GIFT SHOP - BOTH BUTTONS FOR EACH OF 


THE HANDICAPPED DOORS ARE INOPERABLE


DFRC-B4825-GIFT-SHOP ELEC 2:00


72428 TC 4840-202 CHECK ELECTRICAL BURNING SMELL DFRC-B4840 ELEC 0:15


72308 TC 4800-1720 CHANGE TWO BURNED OUT LIGHTS 


OVER CLINTON NELSON's DESK


DFRC-B4800-FLOOR1 ELEC 2:30


72309 TC 4823 MACHINE SHOP - CHECK POWER TO SAW 


THAT IS SUDDENLY INOPERABLE; WORK 


STOPPAGE


DFRC-B4823 ELEC 2:00


72323 TC SUBSTATION 12 REPAIR POTENTIAL 


TRANSFORMERS


DFRC-NB095 ELEC 8:00


72445 TC Buckhorn (B/4720) - Remove Power Cord DFRC-B4984 ELEC 1:00


72466 TC 4825 CAFETERIA - IN THE AMERICAN EATERY 


OVER THE DEEP FRYER ARE TWO BURNED OUT 


LAMPS THAT NEED REPLACING


DFRC-B4825-GIFT-SHOP ELEC 0:30







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


72345 TC B/4800 RM 1714 - Under Shelf Lighting DFRC-B4800-FLOOR1 ELEC 0:30


72495 TC 4800 HORSESHOE EXTERIOR - CHECK THE GEM 


CART PLUGS; TWO OF THEM ARE NOT POWERING 


UP THE GEM CARTS.


DFRC-B4800-FLOOR1 ELEC 0:30


72499 TC 4832 LIGHTS OUT; 24 IN WAREHOUSE, 2 IN 


OFFICE, 1 IN MAILROOM. THEY ARE ALL HIGH UP 


AND WILL NEED A MANLIFT EXCEPT THE OFFICE 


AND MAILROOM


DFRC-B4832-MAIL-ROOM ELEC 6:00


72535 TC B/703 Rm 111N - Lighting DAOF-B703 ELEC 1:00


72387 TC B/4800 Rm 1115 - Troubleshoot light sensor DFRC-B4800-FLOOR1 ELEC 0:15


72411 TC B/4800 Rm 2016 - Install additional outlet/power DFRC-B4800-FLOOR2 ELEC 7:00


73618 TC 4839-20 CHECK RECEPTACLE, HAS NO POWER. DFRC-B4839 ELEC 1:00


73626 TC 4810 REPLACE DESKTOP LIGHT; 4' 32W BULB DFRC-B4810 ELEC 0:30


72550 TC B/T-47 - Lighting DFRC-T-47 ELEC 1:00


72316 TC NASA Dryden - TEMPORARILY SEAL 8 ELECTRICAL 


CONDUITS; SEE MIKE MONAHAN


NASA-DRYDEN ELEC 2:00


72317 TC 4823 REMOVE FOUR BREAKERS FROM BUS DUCT 


AND RETURN TO CUSTOMER AS WELL AS 


REMOVE A SMALL ANOUNT OF WIRE FROM THE 


CEILING; SEE ANDY BLUA


DFRC-B4823 ELEC 2:00


72334 TC T-72 SOME LIGHTS OUT; POSSIBLE BAD BALLASTS DFRC-T-72 ELEC 3:00


72447 TC B/4800 RM 1412 - Overhead Light DFRC-B4800-FLOOR1 ELEC 1:00


72471 TC 4800-2708 CHANGE LIGHTS OUT/BAD BALLAST 


POSSIBLY


DFRC-B4800-FLOOR2 ELEC 1:00


72457 TC 4810 POWER LOSS IN WALL BETWEEN ROOMS; 


SEE ALI FOR SPECIFICS.


DFRC-B4810 ELEC 0:30


72460 TC 4833-104 CONTROL ROOM - CLEAN UP RODENT 


WASTE IN COMPUTER RACKS AND 


SURROUNDING AREAS. SEAL CONDUITS WITH 


GROMMETS OR THE LIKE TO KEEP RODENTS 


FROM TRAVELING THROUGH THEM. SAFETY 


MUST SUPERVISE


DFRC-B4833 ELEC 17:00


72514 TC B/703 2nd Flr - Lighting DAOF-B703 ELEC 1:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


72370 TC 4800-2328 FLICKERING LIGHT OVER DESK AREA DFRC-B4800-FLOOR2 ELEC 1:00


72418 TC 4876 SECURITY CALLED TO SAY THERE WAS A 


PROBLEM WITH THE A/C POWER


DFRC-B4876 ELEC 0:30


72421 TC 4872 REPLACE LIGHT FIXTURE; WIND BLEW DOOR 


AWAY FROM TECH AND SMASHED INTO FIXTURE


DFRC-B4872 ELEC 4:00


72371 TC 4820 JANITORIAL CLOSET - CHECK LIGHTING, IT IS 


MUCH TOO DIM TO BE EFFECTIVE FOR THE 


JANITORS


DFRC-B4820 ELEC 2:30


72372 TC NASA Dryden - GAS METERS NOT WORKING; 


TROUBLESHOOT AND REPAIR NEEDED


NASA-DRYDEN ELEC 2:30


72500 TC B/4850 Rm 111 - Overhead Light DFRC-B4850 ELEC 0:30


72533 TC B/4838 - Lighting Problem DFRC-B4838 ELEC 1:30


72554 TC 703-111C CHECK TWO FIXTURES OF LIGHTS THAT 


ARE OUT; MAY ALSO HAVE BAD BALLASTS


DAOF-B703 ELEC 2:00


72498 TC 4847 CHECK FLOOD LIGHT ON WEST HANGAR 


DOOR. IT GOES ON AND OFF INTERMITTENTLY


DFRC-B4847 ELEC 3:00


72525 TC 703 HANGAR DOORS; RE-RADIATION SWITCH IS 


BROKEN


DAOF-B703 ELEC 0:00


72404 TC 4840-209-CUBICLE 1 - DIM LIGHTS OVER DESK 


COMPLETELY; THE GLARE IS CAUSING THE 


CUSTOMER HEADACHES


DFRC-B4840 ELEC 0:30


72503 TC 4800-2347 LOST POWER IN PART OF OFFICE AND 


OFFICE NEXT DOOR


DFRC-B4800-FLOOR2 ELEC 0:30


72504 TC 4800-1405 RI LAB - SOME LIGHTS OUT; SOME 


FLICKERING


DFRC-B4800-FLOOR1 ELEC 1:00


72575 TC 4800-2225 CHANGE FLICKERING LIGHT DFRC-B4800-FLOOR2 ELEC 1:00


72578 TC 703-342 CHECK THE RECEPTACLES "IN" THE 


TABLE. THEY HAVE NO POWER.


DAOF-B703 ELEC 1:00


73622 TC 4837 CHECK LIGHT/BALLAST IN CALIBRATION 


ROOM


DFRC-B4837 ELEC 2:00


73628 TC 4800-1732 SOME LIGHTS OUT DFRC-B4800-FLOOR1 ELEC 2:00


72408 TC 4809 AGE STORAGE LOT - A GFI OUTLET TO THE 


WASHRACK HAS NO POWER AND IS NEEDED 


PRESENTLY


DFRC-B4809 ELEC 0:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


72409 TC 4809 AGE STORAGE LOT - A GFI OUTLET TO THE 


WASHRACK HAS NO POWER AND IS NEEDED 


PRESENTLY


DFRC-B4809 ELEC 2:00


72389 TC 4801 CHECK HANGAR LIGHTING AS IT APPEARS 


TO BE INOPERABLE


DFRC-B4801 ELEC 1:30


72383 TC 4800-2331 FLICKERING LIGHT IN THE OFFICE TO 


THE RIGHT AND OVER THE DESK


DFRC-B4800-FLOOR2 ELEC 0:30


72396 TC 703 SECOND FLOOR UTILITY CLOSET HAS A LIGHT 


OUT


DAOF-B703 ELEC 1:30


72400 TC 4801 HANGAR HAS APPROX. 6 LIGHTS OUT DFRC-B4801 ELEC 3:30


72401 TC 4820-122 LOAD FRAME CONTROL ROOM HAS 


SOME LIGHTS OUT


DFRC-B4820 ELEC 1:00


72486 TC B/4800 RM 1001 - Repair ADA Pushbutton DFRC-B4800-FLOOR1 ELEC 0:45


72451 TC Gate 48 - Breaker Tripping DFRC ELEC 6:00


72480 TC 4800 HALL WAY NEAR ROOMS 1800-1806 LIGHTS 


FLICKERING NEED TO BE FIXED


DFRC-B4800-FLOOR1 ELEC 1:00


72491 TC 4800-3103 REPLACE OLD OUTLET WITH NEW GFCI 


ON A WORKBENCH


DFRC-B4800-FLOOR3 ELEC 1:00


72518 TC 4720 DOOR BUZZER STUCK AND GOING OFF 


CONTINUOUSLY


DFRC-B4720 ELEC 1:00


72521 TC 4840-224 CHECK AN EMERGENCY LIGHT THAT IS 


INOPERABLE


DFRC-B4840 ELEC 0:30


72522 TC B192 ELECTRICALLY DISCONNECT SOME 


EQUIPMENT SO A TRAILER COULD BE MOVED


DFRC-B192 ELEC 803002 0:30


74784 TC B/4840 Rm 117 - Overhead lights DFRC-B4840 ELEC 0:45


74772 TC 4800-1502 ENTRY THROUGH 1504 TO ROSALEA 


TOBERMANS ROOM; NEED LIGHT CHANGED


DFRC-B4800-FLOOR1 ELEC 0:30


74791 TC 4809 SOME LIGHTS OUT IN THE TOOL CAGE DFRC-B4809 ELEC 1:00


74792 TC 4806 SOME LIGHTS OUT THROUGHOUT THE BLDG DFRC-B4806 ELEC 3:00


74795 TC 4838 THREE EXIT SIGNS NEED BULBS IN ROOMS 


201, 205, AND OUTSIDE ROOM 115; ROOM 206 


NEEDS TWO FLUORESCENT LIGHTS REPLACED


DFRC-B4838 ELEC 3:00


74760 TC B/4844 - Disconnect electrical power DFRC-B4844 ELEC 2:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


74762 TC B/4800 - Exit signs / Overhead lighting DFRC-B4800-FLOOR3 ELEC 4:00


74764 TC B/4823 - Lighting DFRC-B4823 ELEC 0:30


74775 TC 4840-107 MENS ROOM - LIGHT OUT OVER THE 


SINK


DFRC-B4840 ELEC 0:30


74781 TC 4800-2511 FLICKERING LIGHT OVER JAMES 


PAVLICEK'S CUBICLE


DFRC-B4800-FLOOR2 ELEC 0:30


75392 TC 4823 WELD SHOP - LIGHT OUT IN SOLE FIXTURE 


OF CORNER AREA CREATING A SAFETY ISSUE 


NOW THAT THE CORNER IS VERY DARK


DFRC-B4823 ELEC 2:00


75393 TC 703-N212 POSSIBLE TRIPPED BREAKER - ELECTRIC 


DOWN IN OCCUPANT CUBICLE


DAOF-B703 ELEC 1:30


75515 TC B/4800 Rm 1105 - Replace lIght DFRC-B4800-FLOOR1 ELEC 0:30


75298 TC 4800-2701 FOUR SHORT BULBS BURNED OUT DFRC-B4800-FLOOR2 ELEC 1:00


75386 TC B/4800 Rm 3113 - UPS Alarm DFRC-B4800-FLOOR3 ELEC 1:00


75473 TC 4800-1704 SEVERAL LIGHTS OUT DFRC-B4800-FLOOR1 ELEC 1:30


75474 TC 4840-113C CUBICLE POWER STRIP HAS NO 


POWER TOO IT; FIRST CUBICLE TO THE RIGHT


DFRC-B4840 ELEC 1:00


75309 TC 4800-2128 FLICKERING LIGHT DFRC-B4800-FLOOR2 ELEC 0:30


75310 TC SUBSTATION 5 - CHECK BLDGS 4864 AND 4859; 


THEY HAVE BOTH LOST POWER


DFRC-NB085 ELEC 1:00


75501 TC 4810-1 EXIT SIGN HAS BLINKING LIGHT DFRC-B4810 ELEC 0:30


75524 TC 4850 EXTERIOR REST ROOM NEED LIGHT 


CHANGED


DFRC-B4850 ELEC 1:00


75504 TC 4839 SMELLING ELECTRICAL BURNING SMELL IN 


THE BLDG


DFRC-B4839 ELEC 0:30


75506 TC 4840-222 SEVERAL LIGHTS OUT DFRC-B4840 ELEC 1:00


75547 TC 4840-107 CHECK/TROUBLESHOOT EXHAUST FAN - 


STILL NOT WORKING


DFRC-B4840 ELEC 1:00


75369 TC B/703 - S/W Elevator Phone DAOF-B703 ELEC 1:00


75371 TC 4818 POST #6 LOOKS LIKE FLOOD LIGHT 


EXPLODED


DFRC-B4818 ELEC 0:30


75402 TC 4800 FIRST AND SECOND FLOOR - CHECK 


ELECTRICAL SMELL


DFRC-B4800-FLOOR1 ELEC 3:00


75403 TC 4800-2402 CODE M CONFERENCE ROOM - LIGHT 


OUT


DFRC-B4800-FLOOR2 ELEC 0:30







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


75447 TC B/4800 Rm 1733 - Replace Light DFRC-B4800-FLOOR1 ELEC 1:00


75491 TC LRO 192 SOUTH BASE- CLEAN CORRODED 


GROUNDS RODS AND REBAR INSIDE TWO 


GROUND WELLS; SEE TIM FOR INTERIOR ACCESS 


TO BUILDING.


DFRC-B192 ELEC 3:40


75492 TC LRO192 SOUTH BASE - CHECK ALL ELECTRICAL 


PANELS TO MAKE SURE GROUNDS INSIDE PANELS 


ARE NOT TIED TO NEUTRAL; SEE TIM FOR 


INTERIOR ACCESS TO BUILDING.


DFRC-B192 ELEC 1:30


75336 TC 4720 MEET BART RUSNAK AT THE "NIKE" SITE 


AND SHOW HIM WHERE THE FACILITIES UPS 


POWER RUNS


DFRC-B4720 ELEC 0:30


75354 TC T-1 AND T-42 REPAIR POWER FEEDS TO TRAILERS, 


REPLACE FUSES, INSTALL PULL BOXES


NASA-DRYDEN ELEC 4:30


75384 TC 4839 REAR EXIT - ABOVE EMERGENCY LIGHT 


AND/OR BALLAST IS GOING OUT


DFRC-B4839 ELEC 1:00


75388 TC 4846 SEVERAL LIGHTS OUT IN MARIA 


CORONADO'S OFFICE


DFRC-B4846 ELEC 0:30


75452 TC B4870 - Exterior Light DFRC-B4870 ELEC 1:00


75358 TC B/4810 R/R - Replace light DFRC-B4810 ELEC 0:30


75363 TC B/4800 Rm 1728 - Remove bulbs DFRC-B4800-FLOOR1 ELEC 0:30


75428 TC 703-111 BROKEN WALL OUTLET DAOF-B703 ELEC 1:00


75368 TC B/T-42 - Repair Disconnect DFRC-T-42 ELEC 0:00


75417 TC B/4800 Rm 3113 - Flickering Light DFRC-B4800-FLOOR3 ELEC 0:30


75320 TC Sub 12 - (Outage #1019) - Troubleshoot Meter DFRC-NB095 ELEC 12:00


75468 TC T-47 BLOWN FUSE IN KITCHEN AREA DFRC-T-47 ELEC 1:00


75321 TC 703-VCC COVER PLATES NEEDED TO COVER 


HOLES IN WALL


DAOF-B703 ELEC 1:00


75532 TC B/4800 Rm 2338 - Replace light DFRC-B4800-FLOOR2 ELEC 1:00


75564 TC B/4803 - Troubleshoot power DFRC-B4803 ELEC 0:30


75486 TC 703-N211 & N212 MANY LIGHTS OUT DAOF-B703 ELEC 2:00


75487 TC B/703 4th Fl - Lighting DAOF-B703 ELEC 1:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


75390 TC 4826 WALL POWER TO AIRCRAFT DOWN - WORK 


STOPPAGE


DFRC-B4826 ELEC 2:00


75389 TC B4820 Rm 200 - No power DFRC-B4820 ELEC 0:15


75441 TC 4800-2407 CHECK A FLICKERING LIGHT DFRC-B4800-FLOOR2 ELEC 0:30


75340 TC 4800-1022 BADLY FLICKERING LIGHTS GIVING 


OCCUPANT HEADACHE; FIRST OFFICE WITH DOOR 


ON IT BEFORE STAIRS - SEE JIM ROSS


DFRC-B4800-FLOOR1 ELEC 0:30


75347 TC 4800-1122 LIGHT SWITCH HOT TO THE TOUCH DFRC-B4800-FLOOR1 ELEC 1:00


75407 TC 4820-206 CONTRACTOR GIVEN "OK" TO 


DISASSEMBLE MODULAR CUBICLE ONLY TO 


DISCOVER IT IS WIRED AND HOT.


DFRC-B4820 ELEC 0:15


75410 TC 4800-1022 CHANGE SOME LAMPS THAT ARE OUT 


IN THE LIGHT BOXES


DFRC-B4800-FLOOR1 ELEC 2:00


75548 TC 4800-3202 NEED NEW SWITCH COVER ON PDU; 


ALSO NEED TO KNOW WHAT SWITCH GOES TO: 


MAY BE THE FLOOR?


DFRC-B4800-FLOOR3 ELEC 1:30


79381 TC 4830C Reset circuit breaker(s) DFRC-B4830C ELEC 1:00


79416 TC B/4820 - Repair Exit/emergency Lights DFRC-B4820 ELEC 6:30


79420 TC 4820 High bay - several lights out; approx. eight 


lights


DFRC-B4820 ELEC 2:30


79421 TC 4800-2145 Mens room light out DFRC-B4800-FLOOR2 ELEC 1:00


79580 TC 4838 Southwest exterior door exit light is burned 


out


DFRC-B4838 ELEC 0:30


79587 TC B/4832 - Lost Power DFRC-B4832-COMPUTER-SUPPORT ELEC 9:00


79702 TC B/4809 - Remove/Replace Parts Washer DFRC-B4809 ELEC 7:30


79608 TC 4800 Second floor picture lights need to be 


changed as they are burned out


DFRC-B4800-FLOOR2 ELEC 1:00


79609 TC 4823 Machine shop has several lights out DFRC-B4823 ELEC 3:30


79629 TC 4840 Entry murals need the lighting changed out DFRC-B4840 ELEC 0:00


79624 TC 4857 mens room lights out DFRC-B4857 ELEC 0:30


79641 TC B/4800 Rm 1616 - Replace Light Bulbs DFRC-B4800-FLOOR1 ELEC 0:30


79505 TC 4825 Repair portable generator electrical plug DFRC-B4825-POST1 ELEC 3:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


79546 TC 4800-1115 Flickering light DFRC-B4800-FLOOR1 ELEC 1:00


79256 TC 4800-1115 REPLACE A BURNED OUT WORKBENCH 


LIGHT; PROBABLY 3FT. FLUORESCENT TUBE


DFRC-B4800-FLOOR1 ELEC 1:30


79373 TC B/4822 PSSF - Replace Lights DFRC-B4822-PSSF ELEC 0:45


79374 TC B/4823 Mens Room - Lights Out DFRC-B4823 ELEC 0:30


79375 TC B/4800 RM 1708 - Lights out DFRC-B4800-FLOOR1 ELEC 1:00


79390 TC B/4809 Rm 5 - Replace light DFRC-B4809 ELEC 1:30


79627 TC 4800 Entry murals need the lighting changed out DFRC-B4800-FLOOR1 ELEC 0:00


79645 TC 4840 Second floor has lights around copy area 


out


DFRC-B4840 ELEC 1:00


79654 TC B/703 Rm 111A - Outlet DAOF-B703 ELEC 0:30


79678 TC 4800-1016 Ladies room needs lights replaced DFRC-B4800-FLOOR1 ELEC 1:00


79699 TC B/4802 - Emergency Lighting DFRC-B4802 ELEC 6:30


79700 TC B/4841 - Lights DFRC-B4841 ELEC 1:30


79635 TC B/4840 Rm 226 - Light DFRC-B4840 ELEC 1:30


79631 TC 4830C Repair/replace loose receptacle and 


broken cover plate


DFRC-B4830C ELEC 0:45


79512 TC B/4850 - Exterior Lighting DFRC-B4850 ELEC 0:30


79524 TC B/4720 - Troubleshoot UPS system DFRC-B4720 ELEC 2301008 6:00


79377 TC B/4824 - Emergency Light Alarm DFRC-B4824 ELEC 1:30


79435 TC B/4800 Rm 2407 - Bad Ballast DFRC-B4800-FLOOR2 ELEC 1:30


79593 TC 4832 Replace circuit breaker DFRC-B4832-COMPUTER-SUPPORT ELEC 7:30


79693 TC B/4800 Rm 1409-8 - Troubleshoot Electrical DFRC-B4800-FLOOR1 ELEC 0:30


79656 TC 4800-2225 VITS RM - Check ballast/light over 


Donna White's desk


DFRC-B4800-FLOOR2 ELEC 0:30


79513 TC B/703 Rm 111S - Lighting DAOF-B703 ELEC 1:30


79510 TC B/4840 - Repair Outlet DFRC-B4840 ELEC 1:30


79412 TC 4820-122 GFI keeps tripping. DFRC-B4820 ELEC 2:00


79599 TC 4800-1413 Ladies room has a badly flickering light DFRC-B4800-FLOOR1 ELEC 0:30


79628 TC 4825 Change out lighting to murals DFRC-B4825-POST1 ELEC 0:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


81784 TC 4847 change lights out and clean light lenses of 


insect matter


DFRC-B4847 ELEC 2:30


81785 TC B/4820 - Troubleshoot Water Leak DFRC-B4820 ELEC 1:30


81894 TC B/4802 - No AC Power DFRC-B4802 ELEC 0:30


81626 TC 4825 Security mural needs some lights changed DFRC-B4825-POST1 ELEC 1:00


81652 TC B. 4800 Replace burned out bulb, emergency exit 


sign located in hallway by Rm. 3113.


DFRC-B4800-FLOOR3 ELEC 1:30


81663 TC B/4800 Rm 1708 - Lights DFRC-B4800-FLOOR1 ELEC 2:00


81823 TC B/4840 - Exterior Lighting DFRC-B4840 ELEC 0:30


81799 TC 4809 "lead's office" has some lights out DFRC-B4809 ELEC 0:30


81958 TC 703-334 various electrical plugs on ECR table are 


not working properly


DAOF-B703 ELEC 1:00


81989 TC 4800-2149 ladies room needs some lights 


changed near the entrance


DFRC-B4800-FLOOR2 ELEC 1:00


81949 TC 703-332F broken wall plug cover on west wall DAOF-B703 ELEC 0:00


81950 TC 703-332F broken wall plug cover on west wall DAOF-B703 ELEC 0:15


82155 TC B/4847 - Reset Breaker (Outage # 1080) DFRC-B4847 ELEC 3:30


82116 TC 4820-112 nearby is an electrical closet that needs 


to have the light changes as soon as possible


DFRC-B4820 ELEC 1:00


82206 TC 4803 light out DFRC-B4803 ELEC 0:30


81935 TC 4802 mens room has a light out over the center 


urinal


DFRC-B4802 ELEC 0:45


82122 TC B/4840 Bays 1-3 - Troubleshoot Aircraft Power DFRC-B4840 ELEC 0:30


82147 TC 703-S142A first appears to be power glitch in 


room but turns out to be lighting/ballast issue


DAOF-B703 ELEC 1:00


81680 TC B/703 Rm 111A - Loss of Power DAOF-B703 ELEC 0:00


81755 TC B/4833 Rm 101 - Emergency Lighting DFRC-B4833 ELEC 1:30


81757 TC B/703 Rm N213 - Light Switch DAOF-B703 ELEC 1:00


81643 TC 4851 - Emergency Exit Lights DFRC-B4851 ELEC 1:30







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


81971 TC B/4720 - (Outage #1098) Troubleshoot Noise on 


UPS


DFRC-B4720 ELEC 5:30


81691 TC B/4820 - Troubleshoot Dry Transformer DFRC-B4820 ELEC 2:00


81893 TC 4826 Power to aircraft is out - 400Hz DFRC-B4826 ELEC 0:30


81764 TC 4800-1720 lighting motion sensor in ceiling is bad DFRC-B4800-FLOOR1 ELEC 1:00


81767 TC 703-232N a motion sensor timer recently reset 


for longer times is now not coming on at all


DAOF-B703 ELEC 1:00


81789 TC B/4800 Rm 1716 - Lighting DFRC-B4800-FLOOR1 ELEC 1:30


81738 TC B/4806 Lab - Troubleshoot Receptacle DFRC-B4806 ELEC 1:00


81939 TC 703 many exterior lights are out around the DAOF 


campus


DAOF ELEC 0:00


81940 TC 703 three roof lights are out DAOF-B703 ELEC 0:00


81967 TC 4800-1418 some lights out DFRC-B4800-FLOOR1 ELEC 1:00


82028 TC 4823-300 Machine Rm has two lights out DFRC-B4823 ELEC 1:00


82029 TC 4800-3103 inside office has three lights out DFRC-B4800-FLOOR3 ELEC 0:20


82038 TC 4800-1409 near the mail drop a light is flickering 


badly


DFRC-B4800-FLOOR1 ELEC 0:40


81981 TC 4800-2225 check sensor switch; see Theresia for 


specifics


DFRC-B4800-FLOOR2 ELEC 1:30


82010 TC 4800-2340 lights coming on and off randomly 


making it very difficult to work; See #81954


DFRC-B4800-FLOOR2 ELEC 1:30


82121 TC B/4800 Rm 1708 - Troubleshoot Outlet DFRC-B4800-FLOOR1 ELEC 2:00


82071 TC 4833 shuttle hangar has a gas meter with three 


incoming wires that are uninsulated and need 


insulation ASAP


DFRC-B4833 ELEC 0:30


82153 TC B/4839 - Mouse in Trap DFRC-B4839 ELEC 1:00


81956 TC B/4801 Rm 2217 - Troubleshoot Emergency Lights DFRC-B4801 ELEC 0:30


81960 TC 4876 18 lights out up high; 1 light out in isles. See 


Dee for specifics


DFRC-B4876 ELEC 9:00


81714 TC 4800-1122 some lights are out in the 


environmental lab and need replacing


DFRC-B4800-FLOOR1 ELEC 2:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


81744 TC 4859 break room receptacle needs a cover - 


where the vending machines used to be


DFRC-B4859 ELEC 0:30


81747 TC 703-S322M Comm Room - closet next to 


employee's cafeteria - all lights are out and 


customer is sitting in the dark


DAOF-B703 ELEC 2:00


82040 TC B/703 Rm N242 - Light Out DAOF-B703 ELEC 1:00


81796 TC 4851 mens room has two lights out DFRC-B4851 ELEC 1:30


81797 TC 703-N232 several lights are out DAOF-B703 ELEC 1:30


82154 TC B/4830 - Troubleshoot and Reset breaker DFRC-B4830E ELEC 0:30


82156 TC B/4826 - No Aircraft Power DFRC-B4826 ELEC 0:30


82212 TC B/4840 A5 - Aircraft Power Supply DFRC-B4840 ELEC 3:00


81644 TC B/4800 - (Outage #1097) - Automatic door not 


working


DFRC-B4800-FLOOR1 ELEC 13:30


81647 TC 4870 Restroom lights out DFRC-B4870 ELEC 0:30


81648 TC Repair/replace the leaking dielectric union on the 


heating water piping in the SOFIA Lab- if either 


effort is clearly going to be >$500, please stop 


work and inform Site Manager immediately


DAOF-B703 ELEC 1:00


81649 TC Repair/replace Victaulic coupling on the 4th floor 


south-Other instructions -- if either effort is 


clearly going to be >$500, please stop work and 


inform Site Manager immediately.


DAOF-B703 ELEC 2:20


81654 TC B/703 4th Flr North - Drain Industrial Lines DAOF-B703 ELEC 0:00


81954 TC B/4800 Rm 2340 - Troubleshoot Lights DFRC-B4800-FLOOR2 ELEC 0:30


84290 TC B/4840 Bays 1-3 - Lights DFRC-B4840 ELEC 1:00


84303 TC B/4801 - Light Switch DFRC-B4801 ELEC 22:00


84211 TC 4800 second floor - several "picture" lights out DFRC-B4800-FLOOR2 ELEC 1:12


84215 TC 4820 several lights are out in the high bay and in 


the warehouse under the mezzanine


DFRC-B4820 ELEC 4:00


84265 TC B/4823 Highbay - Troubleshoot Conduit DFRC-B4823 ELEC 3:00


84184 TC 4800-2606 lights out in hallway near room DFRC-B4800-FLOOR2 ELEC 0:30


84235 TC B/4833 - Lighting DFRC-B4833 ELEC 0:30







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


84291 TC 703-122A North - approx. sixteen lights are out DAOF-B703 ELEC 2:00


84180 TC 4838 exit sign bulbs are out in two places; at the 


top of the central stairs in rm 205 and in rm 214


DFRC-B4838 ELEC 1:00


84233 TC B/4800 Rm 1115 - Hallway Lighting DFRC-B4800-FLOOR1 ELEC 0:30


84403 TC DAOF - Main Vehicle Gate DAOF ELEC 1:00


84413 TC B/4800 Rm 2317 - Lighting DFRC-B4800-FLOOR2 ELEC 2:00


84310 TC 4822 PSSF light in hall outside ladies room is out DFRC-B4822-PFSSF ELEC 0:18


84313 TC 4820 in the hall outside room 103 there are 


several lights out


DFRC-B4820 ELEC 0:45


84271 TC 4800-1122 troubleshoot/replace a 3-prong 4-plug 


receptacle that has burn marks on it


DFRC-B4800-FLOOR1 ELEC 1:00


84327 TC B4820 - Troubleshoot Shorted Lighting DFRC-B4820 ELEC 2:00


84331 TC 4820 (service request) work with contractor to 


show the correct way for plugging into a shunt 


trip breaker; see Mark Nelson for details


DFRC-B4820 ELEC 8:00


84373 TC B/703 Rm 141N - Repair Electrical Cord DAOF-B703 ELEC 1:00


84391 TC 4800-2804 light going out over Patty's desk 


making it difficult to work


DFRC-B4800-FLOOR2 ELEC 0:30


84393 TC 4810 north inside of bldg and exit sign is burning 


out; see Laurie


DFRC-B4810 ELEC 0:30


84394 TC 4809 two ceiling bulbs are out in the shop making 


it harder to work - the ceiling is about 15ft up; see 


Jose


DFRC-B4809 ELEC 1:30


84402 TC 703 third floor south east mens room replace 


ballast and change lamps


DAOF-B703 ELEC 1:00


84377 TC 703 Found an unused opening in unmarked 


power panel in the DAOF Hangar Sensor 


Laboratory, which is a violation of NEC Article 


110.12(A).


DAOF-B703 ELEC 0:30


84378 TC 703 Protective covers for outdoor electrical 


outlets were missing or broken on DAOF Building 


703, which violates NEC Article 408.8(A).


DAOF-B703 ELEC 1:30







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


84249 TC 4838-135, 137 lights out in both offices DFRC-B4838 ELEC 2:00


84307 TC B/4838 Rm 210 - Lights DFRC-B4838 ELEC 1:00


84157 TC 4833 emergency light repair- rm 100 over the 


door, rm 103 both have emergency lights out; the 


light in the hall seems to be missing; in the hangar 


over the south wall and middle door it seems to 


have


DFRC-B4833 ELEC 3:00


84174 TC 4800-1115 light fixture not just flickering but 


flashing as well


DFRC-B4800-FLOOR1 ELEC 0:30


84400 TC 4820 LO/TO at panel LP1-E4.1 due to contractor 


cutting wires


DFRC-B4820 ELEC 1:00


84406 TC NASA Dryden - lights out in several locations as 


noticed by Security:


NASA-DRYDEN ELEC 8:00


84170 TC B/4800 Rm 1301/1302 - Light Out DFRC-B4800-FLOOR1 ELEC 0:30


84363 TC Gate 8 is inoperable; not responding to remote DFRC-GATE-08 ELEC 0:00


84365 TC 4801 Panel LCC-1 - (Outage 1088) - Repair Panel DFRC-B4801 ELEC 3123109 0:00


84374 TC 703 first floor southeast hall a wall outlet is 


inoperable


DAOF-B703 ELEC 1:00


84385 TC B/4853 - Alarm Sounding DFRC-B4853 ELEC 0:00


83113 TC 4830A row of lights out - to the rear left of bldg if 


looking from the entryway


DFRC-B4830A ELEC 3:00


85081 TC 4820-111 office has some lights out DFRC-B4820 ELEC 0:30


86671 TC 4802 electrical panel under light timer is 


humming


DFRC-B4802 ELEC 0:00


86681 TC 4809 desk area in the garage has lost power; see 


James Johnson


DFRC-B4809 ELEC 0:30


86898 TC 4823 SHEET METAL SHOP - REPAIR RECEPTACLE DFRC-B4823 ELEC 2:00


86992 TC 4800-1105 SOME LIGHTS OUT NEAR OCCUPANT'S 


DESK


DFRC-B4800-FLOOR1 ELEC 0:45


86986 TC 4800-2221 exit light is out DFRC-B4800-FLOOR2 ELEC 1:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


86707 TC 4825 Cafeteria - American Eatery - a walk-in 


freezer in the rear of the eatery has a light out 


inside; it appears to be a long tube, white, and 


possibly in two pieces. See Young for specifics


DFRC-B4825 ELEC 1:00


86717 TC Post 2 (Guard Shack) - Lighting DFRC-B4834 ELEC 1:00


86770 TC 4870 smell smoke; perhaps a ballast DFRC-B4870 ELEC 3:00


86910 TC 703 fourth floor north two 8ft fluorescent bulbs 


are out


DAOF-B703 ELEC 1:00


86927 TC 4800-1418 mens room has lights out by the 


showers


DFRC-B4800-FLOOR1 ELEC 0:15


86970 TC B/4820 Rm 130- Replace Light DFRC-B4820 ELEC 1:00


86973 TC B/4800 Rm 3111 - Exposed Junction Box DFRC-B4800-FLOOR3 ELEC 1:00


86751 TC 4840-209 emergency lights out DFRC-B4840 ELEC 2:00


86931 TC 4847 repair door bell DFRC-B4847 ELEC 1:30


86944 TC B/4800 Rm 1716 - Power Out DFRC-B4800-FLOOR1 ELEC 1:00


86948 TC 703 HANGAR TWO LIGHTS OVER G-3 ARE OUT DAOF-B703 ELEC 0:00


86713 TC B/4830E - (Outage #1116) - Power out through 


bldg


DFRC-B4830E ELEC 10:15


86760 TC 4840-234 a secure lab's emergency lights are out; 


see Paul for access to lab


DFRC-B4840 ELEC 1:30


86669 TC 703 third floor south side mens room has several 


lights out


DAOF-B703 ELEC 1:00


86670 TC 4823 Sheet Metal Shop has about 15 lights out 


and the hallway has 1 that need to be changed


DFRC-B4823 ELEC 21:30


86693 TC 4800-1412 conference room projector needs new 


light - meeting will be in session from 1-4pm 7/21 


anytime after would be better


DFRC-B4800-FLOOR1 ELEC 0:45


86896 TC 4800-1613 INSPECT AND REPAIR THE HALL 


LIGHTS NEAR ROOM 1613


DFRC-B4800-FLOOR1 ELEC 0:30


86975 TC B/4800 3rd Flr - Replace Light bulb DFRC-B4800-FLOOR3 ELEC 2:00


86905 TC NASA "A" Area (Kay & Assoc) - Disconnect /LO-TO 


Power


DFRC ELEC 1:45







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


86953 TC 4801 BAY 2 SOUTHWEST AIRCRAFT POWER FROM 


WALL IS DOWN; WORK STOPPAGE


DFRC-B4801 ELEC 0:00


86968 TC B/4800 Rm 1728 - Replace Lights DFRC-B4800-FLOOR1 ELEC 0:30


87018 TC 4850-111 LIGHT OUT OVER DESK DFRC-B4850 ELEC 0:30


86849 TC 703 Fabrication shop - two machines plugged into 


the same outlet are not working


DAOF-B703 ELEC 0:30


86860 TC Flightline - hydraulics control panel has no power DFRC-FLIGHTLINE ELEC 0:30


86939 TC 4863 BURNING SMELL IN DANNY AVILA'S OFFICE 


AND NO WHERE ELSE


DFRC-B4863 ELEC 13:30


86967 TC B/4832 - Replace Lights DFRC-B4832-MAIL-ROOM ELEC 1:30


86716 TC B4800 Rm 1811 - Lighting DFRC-B4800-FLOOR1 ELEC 0:30


86742 TC GUARD POST 2 - RECEPTACLE SPARKED AND 


BURNED UP THE OUTLET


DFRC-B4834 ELEC 3:00


86747 TC 4830A - PUT COVER BACK ON WIRES BECAUSE 


CUSTOMER CANNOT CLIMB UNDER DESK AND DO 


IT


DFRC-B4830A ELEC 0:15


86748 TC 4820 - CLEAN UP AND REPLACE HIGH BAY LIGHT 


THAT EXPLODED


DFRC-B4820 ELEC 1:00


86762 TC 4800-1733 conference room has a light out DFRC-B4800-FLOOR1 ELEC 0:30


86688 TC 4802 repair/replace indicator lights on 400Hz 


panel; one green, one red. See Paul for specifics


DFRC-B4802 ELEC 0:00


86775 TC 4823 several lights out DFRC-B4823 ELEC 4:30


86815 TC 4800-1728 remove a few lights; see Kelly for 


specifics


DFRC-B4800-FLOOR1 ELEC 0:30


86818 TC 4840-118 light out on desk hutch DFRC-B4840 ELEC 0:15


87029 TC 4800-1422 LIGHTS GOING OUT OVER DESK DFRC-B4800-FLOOR1 ELEC 0:30


86824 TC 4826 power to aircraft is down DFRC-B4826 ELEC 0:30


86935 TC B/4803 - Disconnect Welder DFRC-B4803 ELEC 0:15


86900 TC B/4830B - No Power DFRC-B4830B ELEC 0:30


86960 TC 4830B NO POWER TO COMM ROOM DFRC-B4830B ELEC 0:45







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


87022 TC 4809-23 some lights are out in the History Office; 


for access see Pete on 8/19/11 or 8/22/11


DFRC-B4809 ELEC 4:00


86962 TC 4810 JEAN MANNING'S OFFICE - NEED 1 OR 2 


LIGHTS DIMMED/REMOVED DUE TO GLARE ON 


COMPUTER AND PHONE SCREENS


DFRC-B4810 ELEC 0:30


87036 TC 4800-1115B LAB - FLICKERING LIGHTS - 14FT HIGH 


CEILINGS WILL NEED 12FT LADDER OR DOUBLE 


DOORS ALLOW FOR SCISSOR LIFT ENTRY


DFRC-B4800-FLOOR1 ELEC 1:00


89676 TC 703 SOUTH EAST ELEVATOR NEEDS LIGHTING 


CHECKED AND LENS CEILING TILES CLEANED


DAOF-B703 ELEC 0:55


89175 TC 4857 ROLL UP DOOR WAS WORKED ON EARLIER 


AND NOW THE BLDG ALARM CANNOT BE SET 


BECAUSE THERE IS AN UNKNOWN ROLL UP DOOR 


ISSUE


DFRC-B4857 ELEC 1:30


89364 TC B/4840 Bay 5 - Power to Aircraft Out DFRC-B4840 ELEC 0:30


89466 TC 4800 FIRST FLOOR EAST SIDE CORRIDOR 


LIGHTING IS TOO DARK FOR JUST CONSERVATION 


LIGHTING. THERE MUST BE SOME LIGHTS OUT 


THAT NEED CHANGING.


DFRC-B4800-FLOOR1 ELEC 0:30


89467 TC 4800 FIRST FLOOR NORTH CORRIDOR (FROM THE 


EAST END OVER TO THE MAIN ENTRANCE) 


LIGHTING IS TOO DARK FOR JUST CONSERVATION 


LIGHTING. THERE MUST BE SOME LIGHTS OUT 


THAT NEED CHANGING.


DFRC-B4800-FLOOR1 ELEC 2:00


89477 TC 4800-2508 NEED TO MOVE LIGHTSWITCH ACROSS 


THE ROOM; THE ROOM WAS RECONFIGURED 


AND NOW THE OCCUPANTS HAVE TO WALK 


ACROSS A DARK ROOM TO GET TO THE LIGHT 


SWITCH CREATING A REAL SAFETY HAZARD


DFRC-B4800-FLOOR2 ELEC 2:00


89481 TC 4800 PANEL LP2-K19 - FIX PANEL LABELING IN 


ELECTRICAL PANEL


DFRC-B4800 ELEC 0:00


89489 TC 4800-2016 AND STAIRWELL #2 EACH HAVE A 


LIGHT OUT; SEE TAMMY FOR SPECIFICS


DFRC-B4800-FLOOR2 ELEC 1:00


89504 TC B 4847 Office area- emergency light flashing DFRC-B4847 ELEC 1:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


89505 TC B 4720 UPS Room- Audible Alarm DFRC-B4720 ELEC 0:00


89510 TC 4800-2501 MENS ROOM SMELLS LIKE 


ELECTRONICS ARE BURNING


DFRC-B4800-FLOOR2 ELEC 5:00


89298 TC 4800-2317 TOO MUCH GLARE FOR OCCUPANT; 


NEED TO REMOVE A FEW BULBS


DFRC-B4800-FLOOR2 ELEC 0:30


89306 TC 4800-2323 CHECK TWO LIGHTS THAT ARE 


FLICKERING AND BUZZING


DFRC-B4800-FLOOR2 ELEC 0:30


89329 TC 4820-204 OFFICE HAS A LIGHT OUT DFRC-B4820 ELEC 1:00


89530 TC B4802- Lights fail to turn on DFRC-B4802 ELEC 0:15


89542 TC 4800-3113 IN THE HALLWAY FROM 3103 


LEADING UP THE STAIRS TO 3113 THERE IS A 


LIGHT OUT ABOVE THE STEPS


DFRC-B4800-FLOOR3 ELEC 0:30


89547 TC 4800-1518 CHECK MOTION SENSOR LIGHT 


SWITCH AS IT SEEMS TO BE GOING OFF ABOUT 


EVERY FIVE MINUTES


DFRC-B4800-FLOOR1 ELEC 1:00


89339 TC B/4840 Bay 5 - No AC power DFRC-B4840 ELEC 0:30


89357 TC 4800-2613 EXIT SIGN BULB OUT DFRC-B4800-FLOOR2 ELEC 0:45


89550 TC 4840-156 TOO DARK; TOO MANY LIGHTS OUT DFRC-B4840 ELEC 1:45


89551 TC 4825 CAFETERIA - CHECK POWER TO SODA 


MACHINE AS IT APPEARS TO HAVE NONE. SEE 


GEMMA BURRESS x3689


DFRC-B4825 ELEC 1:00


89552 TC 4802 RESTORE AIRCRAFT POWER DFRC-B4802 ELEC 1:00


89567 TC 4810 SIX VACUUMS NEED DAMAGED CORDS 


REPLACED


DFRC-B4810 ELEC 2:00


89361 TC 4844 MODULAR WALL HAS NO POWER DFRC-B4844 ELEC 0:15


89569 TC 4823 SHEET METAL SHOP - EXIT SIGN WITH LIGHT 


OUT


DFRC-B4823 ELEC 1:00


89572 TC 4823 REPAIR THREE ELECTRICAL ITEMS; SEE 


BELOW


DFRC-B4823 ELEC 1:00


89579 TC 4981 REPAIR WIRING TO BLOCK HEATER AND 


BATTERY CHARGER


DFRC-B4981 ELEC 3:30


89581 TC NASA DRYDEN BLDGS 4720, 4981, 4982 LOSS OF 


POWER FROM AIR FORCE; SMOOTH TRANSITION 


TO GENERATORS


NASA-DRYDEN ELEC 1:15


89583 TC B/4841 - Lighting DFRC-B4841 ELEC 1:00


89586 TC 4820-124 SEVERAL LIGHTS OUT DFRC-B4820 ELEC 2:30







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


89588 TC 4820 WATER TUNNEL - TEST ALL RECEPTACLES TO 


SEE IF THEY ARE ON THE BATHROOM GFCI 


CIRCUIT.


DFRC-B4820 ELEC 3:30


89416 TC 4800-2146 LIGHT OUT OVER MATT GRAHAM'S 


DESK


DFRC-B4800-FLOOR2 ELEC 0:30


89589 TC 4800-2129 KITCHEN HAS SOME LIGHTS OUT DFRC-B4800-FLOOR2 ELEC 0:30


89596 TC B/4839 - Lighting DFRC-B4839 ELEC 1:00


89603 TC B/4871 - Replace Receptacle Cover DFRC-B4871 ELEC 1:15


89604 TC 4800 SECOND FLOOR - PDU PHASE ROTATION DFRC-B4800-FLOOR3 ELEC 0:00


89619 TC B/4809 - Lighting DFRC-B4809 ELEC 0:15


89630 TC 4840 OFFICE AREAS FOR BAYS 1, 2, 3 - CIRCUT 


BREAKER SEEMS TO HAVE TRIPPED BECAUSE 


POWER IS OUT IN SEVERAL OUTLETS


DFRC-B4840 ELEC 1:00


89643 TC B/4800 Rm 1505 - Lighting DFRC-B4800-FLOOR1 ELEC 0:30


89525 TC 4840 BAY 3 POWER OUT AGAIN DFRC-B4840 ELEC 0:30


89636 TC 4800-2804 LIGHT GOING OUT IN OFFICE DFRC-B4800-FLOOR2 ELEC 0:30


89341 TC 4800-2205 LADIES ROOM HAS SOME LIGHTS OUT DFRC-B4800-FLOOR2 ELEC 0:30


89392 TC 4720 NORTH SIDE CONNEX - A BREAKER KEEPS 


TRIPPING; ASSISTANCE NEEDED FOR MISSION 


SUPPORT


DFRC-B4720 ELEC 2:00


89470 TC 703 FABRICATION SHOP HAS SOME LIGHTS OUT DAOF-B703 ELEC 0:00


89263 TC 4809 PROVIDE AND HANG A REFLECTIVE EXIT 


SIGN. THE ARROW ON THE SIGN NEEDS TO POINT 


LEFT; SEE RONNIE FOR SPECIFICS


DFRC-B4809 ELEC 1:15


89283 TC 4825 SECURITY NEEDS SOME SPECIALTY BULBS 


FOR THE WALLS


DFRC-B4825-POST1 ELEC 0:30


89284 TC 4830B REAR DOOR EXIT SIGN HAS A BULB OUT DFRC-B4830D ELEC 0:45


89363 TC B/4802 - Power to Aircraft Out DFRC-B4802 ELEC 0:15


89394 TC 4800-1728 CHANGE FLICKERING LIGHT DFRC-B4800-FLOOR1 ELEC 0:30


89313 TC 4720 SIDE DOOR BUZZER SUDDENLY INOPERABLE DFRC-B4720 ELEC 1:00


89314 TC 4800-2511 HALLWAY OUTSIDE ROOM HAS LIGHTS 


OUT


DFRC-B4800-FLOOR2 ELEC 0:30







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


89316 TC 4876 ADMIN AREA - LIGHT OUT AND ANOTHR 


FLICKERING AND HISSING


DFRC-B4876 ELEC 1:00


89425 TC B/4809 - (Emergency Outage # 1118) - Disconnect 


Conductors


DFRC-B4809 ELEC 2:00


89290 TC 4857 BLDG ALARM NOT WORKING - CLEAN 


SENSOR WITH SCRUB PAD AND CLEANER AS 


SENSOR IS QUITE DIRTY PER KRIS KIM


DFRC-B4857 ELEC 1:00


89383 TC 4840 PHANTOM EYE TM TRAILER - CHECK THE 


POWER TO THE AIR CONDITIONING.


DFRC-B4840 ELEC 1:00


89404 TC 703 SOUTHEAST AND SOUTHWEST STAIRWELLS 


2ND FLOOR THERE IS A LIGHT OUT


DAOF-B703 ELEC 1:00


89265 TC 4806 SOME LIGHTS OUT DFRC-B4806 ELEC 3:00


89340 TC B/4801 - Lights Out DFRC-B4801 ELEC 0:45


89370 TC B/703 N/E - Hangar Door Warning Buzzer DAOF-B703 ELEC 0:00


89398 TC 4820-102 TWO 48" WORKBENCH BULBS ARE OUT DFRC-B4820 ELEC 0:30


89424 TC B/ 4840 Bay 3- wall outlets not working DFRC-B4840 ELEC 0:30


89617 TC 4850 EXTERIOR LIGHTS HAVE COME ON DURING 


THE DAYLIGHT HOURS. MAY BE DUE TO LOSS OF 


POWER OVER WEEKEND DISRUPTING TIMER.


DFRC-B4850 ELEC 0:15


89411 TC B/4840 - Exterior Elevator (Alimak) DFRC-B4840 ELEC 5:00


89495 TC 4840 BAY 3 CHECK CIRCUIT BREAKER AS 


COMPUTERS HAVE LOST POWER


DFRC-B4840 ELEC 1:30


89633 TC 4856 LIGHT OUT IN SHOP AREA DFRC-B4856 ELEC 1:00


89435 TC B/703 Rm 311-F - Troubleshoot Wire Issue DAOF-B703 ELEC 0:30


89379 TC B/703 - Troubleshoot / Repair GPS Transmitter DAOF-B703 ELEC 1:30


89582 TC 4800-1405 LIGHT GOING OUT OVER OCCUPANT'S 


DESK


DFRC-B4800-FLOOR1 ELEC 0:30


89644 TC B/4825 Cafe - Reset Breaker DFRC-B4825-GIFT-SHOP ELEC 2:00


89407 TC B/4800 Rm 3209 - Lighting DFRC-B4800-FLOOR3 ELEC 0:45







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


89417 TC 4840 BAY 6 TROUBLESHOOT ELECTRIC IN FRONT 


OF A PAIR OF MODULAR FURNITURE CUBICLES 


WHERE A STRUCTURE MAY NEED POWER 


REMOVED. SEE GARY JOHNSON OR GARY 


EDWARDS FOR SPECIFICS.


DFRC-B4840 ELEC 4:00


89496 TC 4838 BULBS OUT ON TWO EXIT SIGNS; FIRST 


FLOOR INTERIOR RIGHT SIDE OF MAIN ENTRANCE 


AND SECOND FLOOR INTERIOR EAST SIDE OF 


BLDG


DFRC-B4838 ELEC 0:30


89538 TC 4826 WALL POWER TO AIRCRAFT IS DOWN DFRC-B4826 ELEC 0:30


89594 TC 4840 SPIRAL STAIRCASE HAS LIGHTING ON IT AND 


IT IS OUT


DFRC-B4840 ELEC 1:00


89620 TC B/4870 - Loss of Power DFRC-B4870 ELEC 2:00


91678 TC B/4824 - Fire Investigation & System Start Up DFRC-B4824 ELEC 0:00


91492 TC 703-113C NORTH - CUBICLE OUTLETS HAVE NO 


POWER


DAOF-B703 ELEC 2:00


91493 TC 4800-2221 CHECK ON A BALLAST NEXT TO A 


MICROPHONE THAT MAY BE CAUSING AN AUDIO 


DISTURBANCE IN THE VIDEO BROADCAST 


SYSTEM; FIRST SEE DONNA IN RM 2225


DFRC-B4800-FLOOR2 ELEC 1:30


91497 TC NB119 SOUTH OF MDD AREA A PAD - A 208V 3-


PHASE OUTLET IS ONLY PRODUCING 200V; 


NEEDED FOR MISSION SUPPORT FOR PHANTOM 


EYE


DFRC-NB119 ELEC 1:00


91499 TC 4800-1714 FLICKERING LIGHT DFRC-B4800-FLOOR1 ELEC 1:00


91500 TC 4830A - BREAKER TRIPPED DFRC-B4830A ELEC 0:30


91556 TC B/703 Rm 111S - Reset Breaker DAOF-B703 ELEC 0:30


91685 TC B/703 Roof - Exterior Lighting DAOF-B703 ELEC 0:00


91692 TC 4826-105 MENS ROOM LIGHT IS BURNED UP DFRC-B4826 ELEC 2:00


91508 TC 4800 SOUTH SIDE GEM CART RECEPTACLE IS OUT 


OF POWER. IT IS LABELED T-20-A CIRCUIT 14


DFRC-B4800 ELEC 0:30


91569 TC B/4810 Rm 2B - Replace Light Bulb DFRC-B4810 ELEC 0:30







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


91573 TC 4826 - 3PHASE 480V PANEL PP1-B8 #4 - PUG ON 


INSIDE OF PANEL FELL OUT; SEE WALT FOR 


SPECIFICS


DFRC-B4826 ELEC 0:30


91518 TC B/4809 - Lighting DFRC-B4809 ELEC 4:30


91525 TC 4801-113A MODEL LAB HAS A TRIPPED BREAKER DFRC-B4801 ELEC 0:30


91577 TC 4800-1122 ENVIRONMENTAL LAB TESTING IS 


INTERRUPTED BY LOSS OF 400Hz POWER


DFRC-B4800-FLOOR1 ELEC 0:30


91579 TC 4840 SECOND FLOOR LADIES ROOM HAS A LIGHT 


OUT NEAR THE SINK


DFRC-B4840 ELEC 0:30


91532 TC 703 SECOND FLOOR MEDICAL OFFICE HAS A 


LIGHT OUT AND THE MOTIION SENSOR SWITCH IS 


NOT WORKING PROPERLY


DAOF-B703 ELEC 0:00


91541 TC 4800-1115 WORK BENCH LIGHT IS OUT DFRC-B4800-FLOOR1 ELEC 1:30


91542 TC 4838 TWO LIGHTS OUT - ROOM 212 AN 


EMERGENCY LIGHT HAS A BULB OUT; ROOM 106 


AN EXIT LIGHT HAS A BULB OUT.


DFRC-B4838 ELEC 0:45


91596 TC 4800-2323 THE LIGHTING IS TOO BRIGHT DFRC-B4800-FLOOR2 ELEC 0:30


91602 TC 4840-234 SOME LIGHTS ARE BURNED OUT; THE 


DIM LIGHT IS DISRUPTIVE TO A PROJECT IN 


PROGRESS


DFRC-B4840 ELEC 0:30


91617 TC 4801 NO POWER TO RECEPTACLES DFRC-B4801 ELEC 0:30


91622 TC 4820 TRIPPED CIRCUIT BREAKER DFRC-B4820 ELEC 0:30


91626 TC 4838-212 AN OUTLET JUST INSIDE THE DOOR 


SHOCKED THE CUSTOMER; USUALLY SHE HAS TO 


JIGGLE THE OUTLET TO GET POWER


DFRC-B4838 ELEC 0:30


91629 TC 4800-2404 - (OUTAGE # 1147) PDU HAVING 


POWER PROBLEMS


DFRC-B4800-FLOOR2 ELEC 0:00


91633 TC B/4800 Rm 2523 - Lighting DFRC-B4800-FLOOR2 ELEC 0:30


91634 TC B/4800 Rm 2225 - Lighting DFRC-B4800-FLOOR2 ELEC 1:30


91639 TC B/4800 Rm 2404 - Breaker Reset DFRC-B4800-FLOOR2 ELEC 0:00


91640 TC B/4800 Rm 1505 - Lighting DFRC-B4800-FLOOR1 ELEC 0:30


91645 TC B/4838 - (Outage #1125) - Clear UPS Alarms DFRC-B4838 ELEC 16:00


91648 TC B/703 Sophia Lab - Lighting DAOF-B703 ELEC 0:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


91651 TC 4802 EAST SIDE RECEPTACLES FOR GEM CARTS 


ARE NOT SUPPLYING POWER.


DFRC-B4802 ELEC 0:30


91669 TC 703 THE HALLWAY LIGHTS OUTSIDE ROOMS N232 


AND N234 ARE OUT, SEE RALPH.


DAOF-B703 ELEC 0:00


91960 TC B/4800 Rm 1732 - Lighting DFRC-B4800-FLOOR1 ELEC 0:30


93808 TC B/4800 Rm 1732 - Light Sensor DFRC-B4800-FLOOR1 ELEC 0:30


93898 TC 4832 ODIN SIDE HAS ABOUT 14 LIGHTS OUT THAT 


NEED CHANGING


DFRC-B4832-COMPUTER-SUPPORT ELEC 0:00


93829 TC B/4800 Rm 1115 - Light Sensor DFRC-B4800-FLOOR1 ELEC 1:00


93895 TC B/4820 - Troubleshoot/Repair VFD DFRC-B4820 ELEC 605001 0:00


93888 TC B/4831 - Lighting DFRC-B4831 ELEC 0:00


93890 TC 4806 TWO BANKS OF LIGHTS HAVE RECENTLY 


GONE OUT AND NEED REPLACING


DFRC-B4806 ELEC 0:00


93893 TC 4840 SECOND FLOOR MENS ROOM HAS A LIGHT 


OUT OVER THE SINK


DFRC-B4840 ELEC 0:00


93811 TC B/4801 Rm 107 - Light Lense DFRC-B4801 ELEC 0:30


93817 TC 4840-156 CONFERENCE ROOM OUTLET 


REPEATEDLY TRIPPING PLUG STRIP; JOHN WILL 


HAVE PUT A "POST-IT" OVER THE OUTLET 


INDICATING WHICH ONE IT IS, OR SEE JOHN FOR 


SPECIFICS


DFRC-B4840 ELEC 0:00


93800 TC B/4876 - Reset Breaker DFRC-B4876 ELEC 0:30


93801 TC B/4832 - Reset Breaker DFRC-B4832 ELEC 0:30


93826 TC 703-S122 NEAR DOOR "A" THERE IS A SWITCH 


PLATE COVER BROKEN


DAOF-B703 ELEC 0:00


93844 TC B/4824 - Remove Electrical Components DFRC-B4824 ELEC 0:00


93860 TC 4806 WEAK BREAKER KEEPS TRIPPING; CALL 


DANNY AT 661-816-9939


DFRC-B4806 ELEC 0:00


93861 TC B/4824 - Troubleshoot Gate Operator Controls DFRC-B4824 ELEC 0:00


93825 TC B/4847 - Lighting DFRC-B4847 ELEC 1:00


93830 TC B/4876 - Reset Breaker DFRC-B4876 ELEC 0:30


93831 TC B/4801 Rm 107 - Lighting DFRC-B4801 ELEC 2:00


93833 TC B/703 4th Floor - Lighting DAOF-B703 ELEC 0:00


93814 TC 703 AGE SHOP HAS SOME LIGHTS OUT DAOF-B703 ELEC 0:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


93816 TC 4822 LAB IS TOO DIM DFRC-B4822-MEDICAL ELEC 2:00


93823 TC 4800 PASSENGER ELEVATOR HAS A LIGHT OUT DFRC-B4800 ELEC 0:30


93849 TC 192 LRO HAS SOME INTERIOR LIGHTS OUT AND 


AT LEAST 4 EXTERIOR LIGHTS 2 OF WHICH ARE 


THE RED EMERGENCY ROOF LIGHTS; SEE HECTOR 


FOR SPECIFICS AND HECTOR WOULD LIKE TO BE 


PRESENT WHILE THE WORK IS DONE.


DFRC-B192 ELEC 803002 0:00


93877 TC 4823 CHEM CRIB EMERGENCY LIGHTS ARE ON 


THOUGH THERE WAS NO LOSS OF POWER


DFRC-B4823 ELEC 0:00


93821 TC 4800-1115 INSTALL COVER PLATE DFRC-B4800-FLOOR1 ELEC 0:15


93855 TC B/4800 Rm 3113 - Lighting DFRC-B4800-FLOOR3 ELEC 0:00


93873 TC Gate 6 (“A” Area) - Rotogate behind the trailers. 


The gate is not working properly.


NASA-DRYDEN ELEC 0:00


65575 TC B/4826 - Fire Alarm Panel in Alarm DFRC-B4826 FIRE 0:30


65658 TC B/4833 - Fire Tech Support - Deluge Valve DFRC-B4833 FIRE 7:30


65595 TC B/4825 Post 1 - Panel in Alarm DFRC-B4825-POST1 FIRE 11:00


65576 TC B/4872 - Fire Alarm Panel in Alarm DFRC-B4872 FIRE 2:15


65709 TC B/4826 - Replacement of Solenoid Valves DFRC-B4826 FIRE 27:00:00


65639 TC NB118 - Outage # 961 - Fire Tech Support DFRC-NB118 FIRE 7:00


67931 TC B/4826 - Replacement of GFE Viking Valve DFRC-B4826 FIRE 12:00


68100 TC 4820 WAREHOUSE-WET PIPE_MAIN DRAIN 


VALVE. REPLACE VALVE, HAS A BAD SEAT AND IS 


DIFFICULT TO OPERATE. FOUND DURING 


OUTAGE#971


DFRC-B4820 FIRE 6:00


67964 TC 4800-3206 MCC2-Replace anunciator panel green 


indicator light for Inergen; the light has been 


burned out. See Antonio for specifics.


DFRC-B4800-FLOOR3 FIRE 1:05


68025 TC 4840-107 MENSROOM-REPAIR SPRINKLER HEAD 


COVER; HAS FALLEN ONCE AND BEEN REPAIRED. 


HAS FALLEN AGAIN


DFRC-B4840 FIRE 0:10


68068 TC 4820 FIRE ALARM CONTROL PANEL (FACP) IS IN 


ALARM; FRONT ENTRY WAY


DFRC-B4820 FIRE 0:10







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


68186 TC 4823 CHEM CRIB-FIRE ALARM CONTROL PANEL 


SOUNDING


DFRC-B4823 FIRE 1:10


70037 TC 703 -1ST FLOOR SOUTH SIDE- REPLACE BATTERIES 


FOR DAMPER POWER SUPPLY


DAOF-B703 FIRE 0:00


70092 TC 703 HANGAR NORTHEAST CORNER - HYDRAZINE 


NOT CONNECTED; NEED TO FIND OUR WHY AND 


CONNECT IT.


DAOF-B703 FIRE 0:00


70312 TC B/4824 - Fire Panel in Alarm DFRC-B4824 FIRE 0:45


72313 TC 4825 BREAK ROOM - CHECK ON PLACING OR 


REPLACING A FIRE EXTINGUISHER; SEE MATTHEW 


RIECK FOR SPECIFICS


DFRC-B4825-POST1 FIRE 0:30


72347 TC Initiate a priority trouble call to identify the 


source(s) of water intrusion that are causing 


recurring failures of the smoke detector at B4801 


and make corrective repairs to mitigate the 


problem.


DFRC-B4801 FIRE 1002024 14:00


73617 TC 4840-221 CHECK A FIRE PIPE THAT IS LEAKING 


VERY BADLY. THERE IS NO FIRE EMERGENCY. THE 


CEILING IS WET.


DFRC-B4840 FIRE 1:00


72417 TC 4820 CHECK FACP IN ALARM DFRC-B4820 FIRE 0:10


72553 TC B/703 HANGAR - MOVE TWO HYDRAZINE 


SENSORS


DAOF-B703 FIRE 2:00


72510 TC B/4802 - Zone 10 Riser DFRC-B4802 FIRE 1:20


72547 TC 4802 INSPECT PRIME LINES THROUGHOUT BLDG 


4802; ON JOHN TRIGG'S REQUEST


DFRC-B4802 FIRE 0:15


72523 TC SUBSTATION 6 - FIRE SUPPORT FOR DE-


ENERGIZING A SINGLE BREAKER


DFRC-NB094 FIRE 0:15


72527 TC 4802 DELUGE PRIME LINE LEAK - RISER #4 EQUIP# 


2228008


DFRC-B4802 FIRE 2228008 5:00


74767 TC 4800-2527 REPLACE THREE BURNED OUT RED 


LED LIGHTS ON THE FIRE ALARM CONTROL 


PANEL; SEE ANTONIO FOR THREE RED LED 


REPLACEMENT LAMPS.


DFRC-B4800-FLOOR2 FIRE 1:30


75512 TC NB103 REMOVE AND DISASSEMBLE FAILED CLA 


VALVE; TROUBLESHOOT CAUSE OF FAILURE AND 


ADVISE CUSTOMER


DFRC-NB103 FIRE 6:00


75356 TC B/4823 - Gas Detection Alarm DFRC-B4823 FIRE 4801036 0:15







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


75484 TC 4823 CHEM CRIB - FIRE ALARM CONTROL PANEL 


BUZZING


DFRC-B4823 FIRE 0:10


75544 TC 4825 "FIRE" PRINTER OFF LINE AGAIN/STILL FOR 


THE LAST TWO DAYS; HAVE TRIED ALL THE 


"TRICKS" TO KEEP IT RUNNING BUT TO NO 


EFFECT.


DFRC-B4825-POST1 FIRE 1:00


75573 TC 4840 SECOND FLOOR ANUNCIATOR PANEL 


ALARM GOING OFF FOR ZONE 5 - POSSIBLY FOR 


INERGEN


DFRC-B4840 FIRE 1:10


75561 TC 4802 FIRE CONTROL BOX/PANEL ALARM GOING 


OFF "NOZZLE TAMPER" IN ZONE 4


DFRC-B4802 FIRE 0:30


75570 TC B/4856 - Battery Alarm DFRC-B4856 FIRE 0:30


75444 TC 4823 CHEMICAL CRIB - FIRE ALARM CONTROL 


PANEL BUZZING


DFRC-B4823 FIRE 0:25


75485 TC 703 OUTSIDE 131B - HOSE REEL ASSEMBLY OR 


BARRIERS ARE LOOSE


DAOF-B703 FIRE 0:30


79428 TC 4802 Alarm panel sounding DFRC-B4802 FIRE 0:10


79590 TC 4826 Sounds like water is running through fire 


suppression pipes


DFRC-B4826 FIRE 0:15


79456 TC NB119 A "fire" valve is leaking at the 20ft level DFRC-NB119 FIRE 1:00


79372 TC 4825 SECURITY - BORROW A COUPLE OF FIRE 


EXTINGUISHERS FOR A PROJECT; ONE FOR A 


VEHICLE AND ONE FOR A SMALL BLDG


DFRC-B4825-POST1 FIRE 0:40


79538 TC 4825 Air Force printer inoperable DFRC-B4825-POST1 FIRE 1:00


79539 TC 4847 Fire extinguisher needs a sign posted over it 


indicating it's location


DFRC-B4847 FIRE 0:10


79480 TC 703 Disconnect flow switches from old auto-call 


fire system


DAOF-B703 FIRE 2:00


79677 TC 703 South east side of bldg - CSX panel in alarm DAOF-B703 FIRE 0:10


79686 TC T-69 Smoke detector has bad battery DFRC-T-69 FIRE 0:10


81898 TC B/4800 - (Outage # 1081) Replace Sensors DFRC-B4800-FLOOR2 FIRE 0:00


81900 TC B/4800 - (Outage # 1081) - Replace Sensors DFRC-B4800-FLOOR3 FIRE 0:00


81896 TC B/4809 - Alarm Sounding DFRC-B4809 FIRE 0:30


82005 TC B/4840 2nd Flr - Smell of Smoke DFRC-B4840 FIRE 0:30







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


81795 TC 4801 fire alarm control panel is buzzing DFRC-B4801 FIRE 1:00


81957 TC 703 Cannon #8 is leaking DAOF-B703 FIRE 0:05


84289 TC B/4839 - System Alarm DFRC-B4839 FIRE 0:40


84216 TC 4832 Warehouse - check fire suppression 


hardware after it was hit by a bird


DFRC-B4832-MAIL-ROOM FIRE 0:10


84169 TC 4823 chem crib - gas detector in alarm DFRC-B4823 FIRE 2:00


84315 TC 4823 Sheet Metal shop - replace 3 faded fire 


extinguisher signs


DFRC-B4823 FIRE 0:15


84384 TC NB103 (Water Tank) - Water Fill Valve DFRC-NB103 FIRE 1:30


86774 TC B/4800 3rd Fl - Fire Alarm Control Panel DFRC-B4800 FIRE 2204002 9:00


87026 TC B/4800 Rm 2404 - Inergen Alarm DFRC-B4800-FLOOR2 FIRE 0:00


86855 TC 4801 check what appears to be a sensor alarm 


going off; caller has never seen it before


DFRC-B4801 FIRE 0:05


86838 TC B/703 - (Outage 1096) - Replace Flow Switches DAOF-B703 FIRE 15:00


86893 TC 4800-3202 ACROSS THE HALL IS AN INERGEN 


PANEL THAT NEEDS THE LIGHT IN THE SWITCH 


REPLACED AS IT IS OUT; SEE ANTONIO FOR 


SPECIFICS


DFRC-B4800-FLOOR3 FIRE 0:00


86933 TC 703 SUPPORT LAWA FIRE SYSTEM TESTING PER 


RALPH ANTON


DAOF-B703 FIRE 0:30


88064 TC B/4853 - Troubleshoot/Repair Fire Pump #3 DFRC-B4853 FIRE 4801023 11:00


86888 TC B/4853 - Fire Pump Testing DFRC-B4853 FIRE 3:00


86887 TC B/4840 - Fire Pump Testing DFRC-B4840 FIRE 5:00


86814 TC 4838 FACP in alarm DFRC-B4838 FIRE 0:09


87016 TC 703-332C ESCUTCHEON FELL OFF FIRE SPRINKLER 


AND NEEDS TO BE REPAIRED


DAOF-B703 FIRE 0:00


89492 TC 703 CENTER HALL FACP IN ALARM STATING," 


TROUBLE =8 "


DAOF-B703 FIRE 0:00


89310 TC B/4801 - Fire Alarm Box Sounding DFRC-B4801 FIRE 1:00


89508 TC NASA DRYDEN-SUPPORT FIRE ALARM DRILLS AT 


VARIOUS BUILDINGS ON CAMPUS


NASA-DRYDEN FIRE 5:55







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


89325 TC 703 CHECK FIRE VAULTS FOR WATER. IF WATER IS 


IN THE VAULTS PUMP IT OUT. THIS IS ALSO TO 


DETERMINE IF THERE IS A LEAK.


DAOF-B703 FIRE 1:00


89389 TC B/4840 - Test Smoke Detectors DFRC-B4840 FIRE 0:30


89511 TC 4800-1118 DISCOVERED DURING FIRE DRILL 


THERE IS A STROBE IN THE ROOM FOR THE 


HEARING IMPAIRED BUT NO SOUNDING ALARM 


LOUD ENOUGH OVER THE EQUIPMENT TO GET 


THE ATTENTION OF THE HEARING OCCUPANTS


DFRC-B4800-FLOOR1 FIRE 0:30


91683 TC B/4824 - Fire Investigation & System Start Up DFRC-B4824 FIRE 1:00


91565 TC 703-S343 HANG PORTABLE FIRE EXTINGUISHER IN 


OFFICE AND PUT UP A SIGN TO LABEL


DAOF-B703 FIRE 0:10


91566 TC B/4824 - FACP Sounding DFRC-B4824 FIRE 0:30


91516 TC B/4853 - Alarm Sounding DFRC-B4853 FIRE 0:15


91605 TC 4800-3113 INERGEN TROUBLE ALARM ON THEN 


OFF SHORTLY THEREAFTER


DFRC-B4800-FLOOR3 FIRE 0:09


91621 TC 4852 FACP ALARM IS SOUNDING DFRC-B4852 FIRE 0:10


93846 TC 703 REMOVE HYDRAZINE CORD - NO LONGER IN 


USE


DAOF-B703 FIRE 1:00


59027 TC B/4820 - RESET FIRE ALARM PANEL DFRC-B4820 GENERAL 0:00


65677 TC B/703 - Wheel Chair Bracing DAOF-B703 GENERAL 0:00


65583 TC B/4820 RM 108 - Repair dispenser DFRC-B4820 GENERAL 0:00


65635 TC B/4876 - Repair Rain Leak DFRC-B4876 GENERAL 0:15


65641 TC B/4800 Rm 1100 - Replace door stop DFRC-B4800-FLOOR1 GENERAL 0:30


65645 TC B/4800 East Entry Door - Ice DFRC-B4800-FLOOR1 GENERAL 3:50


65675 TC B/4832 (Odin) - Investigate smell DFRC-B4832-COMPUTER-SUPPORT GENERAL 1:15


65621 TC B/4802 2nd flr - Replace light defuser DFRC-B4820 GENERAL 0:15


65726 TC B/4800 Rm 1013 - Dead mouse DFRC-B4800-FLOOR1 GENERAL 0:45


67962 TC B/4800 Rm 2321 - Ceiling Leak DFRC-B4800-FLOOR2 GENERAL 8:00


67999 TC B/4800 - Ceiling leaks DFRC-B4800-FLOOR2 GENERAL 5:30


68062 TC B/T-16 - Repair awning DFRC-T-16 GENERAL 1:30







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


68071 TC B/703 - Repair door hinge DAOF-B703 GENERAL 0:00


70094 TC 4982 NEED BUTT CAN FOR EXTERIOR OF BLDG DFRC-B4982 GENERAL 0:30


70265 TC 4809 DISPOSE OF DEAD RODENT; IN A LARGE 


ROOM IN THE BACK LEFT CORNER


DFRC-B4809 GENERAL 0:15


70025 TC 4825 REPAIR DRYWALL IN SECURITY POST 1 


BREAKROOM


DFRC-B4825-POST1 GENERAL 2:15


70046 TC 4840 BAY 5-NEED MORE MOUSE TRAPS; SEE ART 


LAVOIE


DFRC-B4840 GENERAL 0:15


70134 TC B/4806 - Ice DFRC-B4806 GENERAL 0:35


70079 TC 703 SOUTHEAST EXTERIOR SMOKING AREA HAS 


ACCUMULATED MANY WEEDS THAT NEED 


REMOVAL


DAOF-B703 GENERAL 2:00


70246 TC B/4800 - Door slamming DFRC-B4800-FLOOR1 GENERAL 0:15


70269 TC 4830C REPLACE CEILING TILE AT WALL; LEAK NO 


LONGER EXISTS DUE TO RE-ROOFING JOB. SEE 


MARIA OR OCCUPANTS FOR SPECIFIC LOCATION


DFRC-B4830C GENERAL 0:00


70035 TC 4800-1418 TWO PAPER TOWEL DISPENSERS ARE 


NOT WORKING


DFRC-B4800-FLOOR1 GENERAL 0:15


70279 TC B/T-72 - Door Repair DFRC-T-72 GENERAL 8:45


70295 TC 4802 REPLACE MISSING CEILING TILE NEXT TO 


SMALL ROLL UP DOOR AND SHACK; SEE RICK


DFRC-B4802 GENERAL 0:00


70256 TC 4832 DISCARD DEAD RODENT ON ODIN SIDE DFRC-B4832-COMPUTER-SUPPORT GENERAL 0:15


70259 TC B/4802 - Floor drains DFRC-B4802 GENERAL 0:30


72394 TC 4800-2005 REMOVE KEYBOARD TRAY; SEE 


AFREEKIA REGARDING THE MATTER.


DFRC-B4800-FLOOR2 GENERAL 0:15


72349 TC 703 FIRST FLOOR SOUTH - SIGN FOR HEARING 


PROTECTION FELL DOWN; NEEDS TO BE HUNG 


BACK UP ASAP


DAOF-B703 GENERAL 0:10


72494 TC 703 FABRICATION SHOP - NEED MICE TRAPS DAOF-B703 GENERAL 0:15


72139 TC 4839 REPLACE MANUAL SOAP AND PAPER TOWEL 


DISPENSER (1EA) IN LADIES AND MENS 


RESTROOMS WITH AUTOMATIC DIISPENSERS


DFRC-B4839 GENERAL 3:00


72307 TC 703-N131D REPLACE PAPER TOWEL DISPENSER IN 


OFFICE'S RESTROOM


DAOF-B703 GENERAL 0:10







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


72326 TC 703 THIRD FLOOR - INVESTIGATE NATURE AND 


ORIGIN OF NOXIOUS FUMES


DAOF-B703 GENERAL 1:00


72315 TC B/4800 Rm 2349 - Repair Blinds DFRC-B4800-FLOOR2 GENERAL 0:00


72336 TC 703-N131C LIFE SUPPORT - NEED MORE MOUSE 


TRAPS


DAOF-B703 GENERAL 0:10


72337 TC 703-N131C INSTALL 10 DOOR SWEEPS IN 


VARIOUS LOCATIONS; SWEEPS PROVIDED


DAOF-B703 GENERAL 0:40


72440 TC B/4832 - Mouse Infestation DFRC-B4832-COMPUTER-SUPPORT GENERAL 1:45


72555 TC 4800-1012 CHECK A KEYBOARD TRAY THAT IS 


NOT OPERATING CORRECTLY


DFRC-B4800-FLOOR1 GENERAL 0:30


72507 TC 4825 SECURITY SIDE- KEYBOARD TRAY NOT 


MOVING AS DESIGNED


DFRC-B4825-POST1 GENERAL 0:30


72576 TC 4720 UPS ROOM - CHECK FOR DEAD RODENTS AS 


THERE IS A VERY BAD SMELL OF THE SAME


DFRC-B4720 GENERAL 1:45


72339 TC 4800-2205 LADIES ROOM - DISPENSER DOOR HAS 


COME OFF HINGES: NEED TALLER PERSON TO SET 


DOOR BACK ON HINGES


DFRC-B4800-FLOOR2 GENERAL 0:15


72513 TC B/4830A - Ceiling Tiles DFRC-B4830A GENERAL 0:30


74197 TC B/4839 Rm 9 - Pest Control DFRC-B4839 GENERAL 0:15


75563 TC B/4832 - Remove Mouse trap DFRC-B4832 GENERAL 0:05


75315 TC B/4857 - Pest Control DFRC-B4857 GENERAL 0:05


75453 TC B/4870 - Pest Control DFRC-B4870 GENERAL 0:30


79639 TC B/4822 - Door Latch Sticking DFRC-B4822-MEDICAL GENERAL 0:45


79434 TC B/4800 Rm 2211 - Remove Tarp DFRC-B4800-FLOOR2 GENERAL 2:00


79419 TC B/4840 Rm 103 - Remove dead rodent DFRC-B4840 GENERAL 0:15


79437 TC B/4839 - Repair Pothole DFRC-B4839 GENERAL 1:15


79563 TC B/4840 Rm 105-8 - Dead Mouse DFRC-B4840 GENERAL 0:10


79640 TC B/4802 Hangar - Foul odor DFRC-B4802 GENERAL 4:00


79689 TC B/4808 - Pest Control DFRC-B4808-LIFE-SUPPORT GENERAL 0:15


81932 TC B/4800 Rm 1409A - Remove Mouse DFRC-B4800-FLOOR1 GENERAL 0:10


81733 TC B/4800 Rm 1420 - Pest Control DFRC-B4800-FLOOR1 GENERAL 0:15


82039 TC B/4800 Rm 1406 - Mouse in trap DFRC-B4800-FLOOR1 GENERAL 0:30


84304 TC B/4800 - Traps Needed DFRC-B4800-FLOOR1 GENERAL 0:45







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


84358 TC B/4825 Cafe - HVAC Vent Cleaning DFRC-B4825-GIFT-SHOP GENERAL 11:30


84305 TC B/4820 - Mouse traps DFRC-B4820 GENERAL 0:15


84375 TC B/4800 Rm 2412 - Repair Tripping Hazard DFRC-B4800-FLOOR2 GENERAL 0:45


86981 TC B/4857 - Pest Control DFRC-B4857 GENERAL 0:15


86779 TC B/T-17 & B/4802 - Remove & Reinstall AC Units DFRC-B4802 GENERAL 7:00


86946 TC B/4839 - Foul Odor DFRC-B4839 GENERAL 0:30


87057 TC B/4839 - Pest Control DFRC-B4839 GENERAL 0:45


86702 TC B/4857 - Pest Control DFRC-B4857 GENERAL 0:30


86902 TC B/4839 - Pest Control DFRC-B4839 GENERAL 0:45


86980 TC B/4850 - Door Handle Repair DFRC-B4850 GENERAL 0:15


86782 TC B/4800 Rm 3304 - Repair Items DFRC-B4800-FLOOR3 GENERAL 1:15


86976 TC B/4844 - Replace Ceiling Tiles DFRC-B4844 GENERAL 1:15


86947 TC B/4840 Rm 202B - Pest Control DFRC-B4840 GENERAL 1:00


86979 TC B/4825 - Pest Control DFRC-B4825-POST1 GENERAL 0:15


87025 TC B/4838 - Broken Sprinkler DFRC-B4838 GENERAL 3:30


86780 TC B/4857 - Pest Control DFRC-B4857 GENERAL 0:30


89279 TC B/4839 - Pest Control DFRC-B4839 GENERAL 0:30


89368 TC B/4720 - Pest Control DFRC-B4720 GENERAL 1:15


89312 TC B/4840 Bay 3 - Pest Control DFRC-B4840 GENERAL 0:30


89432 TC B/4840 - FOD Clean up DFRC-B4840 GENERAL 6:30


89376 TC B/4840 Rm 226 (et al)- Replace Ceiling Tiles DFRC-B4840 GENERAL 0:00


91567 TC NASA - Paint Out Stop Sign DFRC GENERAL 1:30


93891 TC B/4824 - HAZMAT Clean Up of Fire DFRC-B4824 GENERAL 0:00


65788 TC 4840 BAY 6-BLOWING COLD AIR DFRC-B4840 HVAC 0:15


65586 TC B/4800 Rm 2701 - Cold DFRC-B4800-FLOOR2 HVAC 0:00


65672 TC 4840 BAY 4-AIRCRAFT COOLING AIR DOWN DFRC-B4840 HVAC 0:30


65598 TC B/4833 - No Heat DFRC-B4833 HVAC 1:00


65627 TC 4850-101 ROOM TOO COLD DFRC-B4850 HVAC 2:15


65628 TC 4830C-BLDG IS TOO COLD AT 62F DFRC-B4830C HVAC 0:15


65629 TC 4822 BLDG IS TOO COLD; HEAT HASN'T COME ON 


TODAY


DFRC-B4822-MEDICAL HVAC 1:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


65631 TC B/4800 Rm 1028 - Too Hot DFRC-B4800-FLOOR1 HVAC 1:50


65578 TC B/4800 Rms 2126, 2128 - Too Cold DFRC-B4800-FLOOR2 HVAC 0:30


65648 TC B/4800 Rm 2170 - Too Cold DFRC-B4800-FLOOR2 HVAC 0:30


65686 TC 4823-210 SECOND FLOOR TOO WARM DFRC-B4823 HVAC 1:30


65671 TC 4820 SUPPORT FOR BOILER DFRC-B4820 HVAC 1:00


65729 TC 4840-113B ROOM HAS NO HEAT DFRC-B4840 HVAC 1:45


65651 TC 4800-2223 CHECK MECHANICAL CABINET-AHU DFRC-B4800-FLOOR2 HVAC 1:30


65750 TC 4850 FRONT OFFICE AREA TOO WARM DFRC-B4850 HVAC 1:15


65683 TC 4820-106 REPAIR CEILING HEATER DFRC-B4820 HVAC 21:45


65579 TC B/4800 Rm 1724 - No Heat DFRC-B4800-FLOOR1 HVAC 0:00


65580 TC B/4867 - Heater not working DFRC-B4867 HVAC 0:15


65774 TC B/4982 - HVAC unit noise DFRC-B4982 HVAC 4:00


65607 TC T-01 TOO COLD-HEAT NOT RESPONDING DFRC-T-01 HVAC 2:00


65609 TC 4823-MACHINE SHOP TOO COLD AT 58F DFRC-B4823 HVAC 0:15


65610 TC 4831- TOO COLD IN BATTERY LAB DFRC-B4831 HVAC 4:00


65649 TC B/T-72 - AC/Heater not working DFRC-T-72 HVAC 12:00


65860 TC 4800-1114 BLOWING COLD AIR; T-STAT READS 


69F


DFRC-B4800-FLOOR1 HVAC 1:15


65577 TC B/4832 - Sewage Smell DFRC-B4832-COMPUTER-SUPPORT HVAC 1:00


65603 TC 703-BOILER #1 WILL NOT START DAOF-B703 HVAC 7:00


65687 TC 4825 AUDITORIUM IS TOO WARM DFRC-B4825 HVAC 2:00


65714 TC 4825 GIFT SHOP TOO COLD DFRC-B4825-GIFT-SHOP HVAC 0:30


65719 TC 4800-1806 TOO COLD DFRC-B4800-FLOOR1 HVAC 0:30


65622 TC B/4850 Rm 111 - Vent Diffuser DFRC-B4850 HVAC 0:30


65653 TC 4822 MEDICAL TOO WARM DFRC-B4822-MEDICAL HVAC 2:00


65768 TC 4800-2219 SMALL MEZZANINE TOO COLD AT 65F DFRC-B4800-FLOOR2 HVAC 0:15


65721 TC 4839-CHECK ON AIR CONDITIONER DFRC-B4839 HVAC 0:30


65657 TC 703 REPAIR COMMUNICATIONS BETWEEN FLN#3 


AND INSIGHT


DAOF-B703 HVAC 2:00


65704 TC 703-122S LASER LAB-HEAT IS OFF; BLOWING 


COLD AIR


DAOF-B703 HVAC 5:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


65615 TC 4843-CHECK TWO THERMOSTATS DFRC-B4843 HVAC 1:15


65763 TC B/703 Rm 334S - Too Hot DAOF-B703 HVAC 0:30


67959 TC 4822-Please check the clinic. It is too cold at 60.1 


degrees. Thank you.


DFRC-B4822-MEDICAL HVAC 2:15


68056 TC B/4820 Rm 130 - Heat Pump DFRC-B4820 HVAC 2:00


68065 TC B4800-RM 2613 TOO WARM DFRC-B4800-FLOOR2 HVAC 29:30:00


68078 TC 4870 CHECK TWO HVAC UNITS; IT'S VERY COLD. 


ONE UNIT READS 72 BUT OCCUPANTS ARE 


CONVINCED IT'S MUCH COLDER. THE OTHER UNIT 


READS 65 AND HAS NOT CHANGED ALL DAY AND 


WARMED THE AREA UP.


DFRC-B4870 HVAC 0:00


67980 TC B/4839 - Too cold DFRC-B4839 HVAC 1:00


68082 TC 703-. S142A too cold; t-stat says 70F, usually can 


feel heater now and again throughout the day 


but haven’t felt it yet today.


DAOF-B703 HVAC 2:30


67905 TC 4800-1810 CHECK TEMPERATURE WOMEN'S AIR 


CREW ROOM


DFRC-B4800-FLOOR1 HVAC 0:15


67908 TC B/4800 - Too Hot DFRC-B4800 HVAC 0:45


67930 TC 4801-104A ROOM TOO WARM DFRC-B4801 HVAC 8:00


67938 TC 4800-1409 too cold DFRC-B4800-FLOOR1 HVAC 0:15


68145 TC 4820-201 CONTROL ROOM IS TOO WARM AT 81F; 


SEE KNUT ROEPEL EXT. 3840


DFRC-B4820 HVAC 0:00


68090 TC B/4822 PSSF - Too Hot DFRC-B4822-PSSF HVAC 0:15


68096 TC B/703 Rm 221 - Install diffusers DAOF-B703 HVAC 1:00


68106 TC B/4800 FH6 - Repair Bypass Valves DFRC-B4800 HVAC 24:30:00


68130 TC B/4822 - Too Cold DFRC-B4822-MEDICAL HVAC 0:30


68155 TC 4800-1422 TOO COLD AT 65.5F DFRC-B4800-FLOOR1 HVAC 0:00


68169 TC 4800-1426 TOO COLD AT 57F DFRC-B4800-FLOOR1 HVAC 0:01


67939 TC 4823 chem crib OFFICE too cold DFRC-B4823 HVAC 0:30


68022 TC B/4800 - Too Cold DFRC-B4800-FLOOR1 HVAC 0:30


68095 TC B/4840 Rm 113C - Too Hot DFRC-B4840 HVAC 0:30







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


68114 TC 4830A NETWORK COMM RM VERY HOT; NEED TO 


COOL DOWN ROOM ASAP


DFRC-B4830A HVAC 0:45


68044 TC 4876-TOO COLD IN OFFICE AREA; VENT BLOWING 


COLD AIR.


DFRC-B4876 HVAC 2:00


67906 TC B/4800 Rm 3111 - Alarm Sounding DFRC-B4800-FLOOR3 HVAC 0:30


67912 TC 4825 SECURITY DESK-TOO COLD DFRC-B4825-POST1 HVAC 5:30


67985 TC B/4801 Rm 2217 - Too Cold DFRC-B4801 HVAC 0:00


68136 TC 703-VCC TOO WARM; THERMOSTAT NOT GIVING 


A READING.


DAOF-B703 HVAC 0:30


68099 TC 703 CHILLER #2 DOWN DUE TO VARIABLE SPEED 


DRIVE (VSD) FAILURE


DAOF-B703 HVAC 1:00


68119 TC 4840-212 TOO WARM AT 78F; ALSO 


SURROUNDING AREAS ARE TOO WARM.


DFRC-B4840 HVAC 0:30


68051 TC B/4800 Rm 3101 - Too Cold DFRC-B4800-FLOOR3 HVAC 1:00


68061 TC B/703 Rm 121 - Too Cold DAOF-B703 HVAC 2:00


68079 TC B/4800 Rm 2001 - Leak in ceiling DFRC-B4800-FLOOR2 HVAC 3:15


68102 TC 4800-2100 TOO WARM; CURRENTLY HOLDING A 


LARGE MEETING. THERMOSTAT READS 76F. NEED 


TEMP TURNED DOWN TO ALLOW FOR USAGE OF 


ROOM.


DFRC-B4800-FLOOR2 HVAC 0:15


68104 TC T-1: HVAC UNIT BLOWNING COLD AIR; SEE JAMES 


ISLES EXT. 3313


DFRC-T-01 HVAC 0:30


68162 TC 703-S122 TOO COLD; HEATER OFF DAOF-B703 HVAC 1:00


68176 TC B/703 - Too Cold DAOF-B703 HVAC 5:00


68131 TC B/4840 Rms 209 & 212 - Too Hot DFRC-B4840 HVAC 5:45


68141 TC 4840-113A AND 113B-TOO WARM; CONFERENCE 


BEING HELD PRESENTLY


DFRC-B4840 HVAC 0:30


68052 TC B/4820 Rm 204/208 - Too Cold DFRC-B4820 HVAC 3:15


68152 TC 4832 REPAIR HEATER DFRC-B4832 HVAC 201040 9:00


68153 TC 4832 REPAIR HEATER DFRC-B4832 HVAC 201047 8:30


68156 TC B/4806 - Too Cold DFRC-B4806 HVAC 304032 8:20


68177 TC 703 FABRICATION SHOP-HEATERS INOPERABLE DAOF-B703 HVAC 5:00


67932 TC B/4822 - Too Cold DFRC-B4822-MEDICAL HVAC 1:30


67970 TC 4800-2217 TOO COLD AT 57F DFRC-B4800-FLOOR2 HVAC 0:30







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


68030 TC 703-N111 TOO COLD DAOF-B703 HVAC 5:00


67993 TC 4800-2213 TOO COLD DFRC-B4800-FLOOR2 HVAC 0:30


68003 TC 4820-TURN OFF BREAKER FOR CHILLER 


COMPRESSOR #1; IN SUPPORT OF ANOTHER 


CONTRACTOR'S WORK.


DFRC-B4820 HVAC 1:00


68089 TC B/703 - AHU #4 - Troubleshoot Vibration DAOF-B703 HVAC 90504 0:00


68053 TC B/4830 C - Too Cold DFRC-B4830C HVAC 0:30


68075 TC B/4840 1st flr - Too Cold DFRC-B4840 HVAC 3:00


68143 TC B/4800 Rm 3302A - Too Hot DFRC-B4800-FLOOR3 HVAC 2:00


68154 TC 4832 REPAIR HEATER DFRC-B4832 HVAC 201046 9:00


68170 TC 4800-1029 TOO COLD AT 67F DFRC-B4800-FLOOR1 HVAC 0:00


68184 TC 4800-1704 TOO COLD; THERMOSTAT READS 69F 


BUT ROOM FEELS LIKE A REFRIGERATED 60F


DFRC-B4800-FLOOR1 HVAC 2:00


67996 TC 703-N232 TOO COLD DAOF-B703 HVAC 4:00


67997 TC B/4801 - Cooling air system DFRC-B4801 HVAC 3:00


68012 TC 703-S122 & S111 TOO COLD; NO HEAT IN BOTH 


ROOMS.


DAOF-B703 HVAC 0:30


68017 TC 4800-1512 TOO COLD DFRC-B4800-FLOOR1 HVAC 0:15


68018 TC B/4985 - AC UNIT ICED UP DFRC-B4985 HVAC 9:00


68041 TC 4850-113 MECH RM-HOT WATER CIRCULATION 


PUMP IS VERY NOISY


DFRC-B4850 HVAC 0:45


68042 TC 4800-3209 & 3204 MISSION CONTROL CENTERS 


ONE AND TWO- ROOMS HAVE GONE UP 


8DEGREES IN 4 HRS. NOW AT 75F.


DFRC-B4800-FLOOR3 HVAC 8:15


68072 TC B/4833 - Board up Heaters DFRC-B4833 HVAC 0:00


68049 TC B/703 Life Support - Heater cycling on/off DAOF-B703 HVAC 0:30


67935 TC 4801-104A/103 too warm DFRC-B4801 HVAC 0:00


67988 TC 4845-YELLOW LIGHT ON THERMOSTAT LIT UP 


AND THE HEATER IS NOT COMING ON.


DFRC-B4845 HVAC 13:00


68138 TC 4823 SECOND FLOOR TOO WARM DFRC-B4823 HVAC 0:00


68165 TC 4802 ICE MACHINE INOPERABLE DFRC-B4802 HVAC 1098002 2:15


67971 TC 4825 CAFETERIA-TOO COLD AT 58F-SEE GEMMA 


BURRESS


DFRC-B4825-GIFT-SHOP HVAC 1:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


67998 TC B/4833 - Hangar heaters DFRC-B4833 HVAC 2:00


68020 TC 4808-TOO COLD ON THE LOCKER ROOM SIDE OF 


THE BLDG


DFRC-B4808-LIFE-SUPPORT HVAC 5:00


68132 TC 4800-1426 TOO COLD; ROOM NEXT DOOR HAS 


THERMOSTAT AND READS 68F BUT DOES NOT 


SEEM TO SERVICE RM 1426 WELL


DFRC-B4800-FLOOR1 HVAC 1:00


68133 TC 4830C CHECK THERMOSTAT AND HEATER. THEY 


DO NOT SEEM TO BE WORKING AFTER WEEKEND 


OUTAGE.


DFRC-B4830C HVAC 0:30


70030 TC 4825 ISF AUDITORIUM TOO COLD DFRC-B4825-GIFT-SHOP HVAC 0:30


70164 TC B/4837 - Too Cold DFRC-B4837 HVAC 304057 5:00


70082 TC 192 REPAIR A/C HALF OF ENVIRONMENTAL UNIT 


AS THE SURROUNDING EQUIPMENT IS GETTING 


TOO WARM


DFRC-B192 HVAC 3:00


70147 TC 4800-2001 PLACE A DIVERTOR ABOVE CARMEN 


AREVALO'S DESK


DFRC-B4800-FLOOR2 HVAC 0:30


70161 TC B/4810 Code F Area - Too Hot/Too Cold DFRC-B4810 HVAC 23:30


70175 TC B/4823 - Closed Loop Water System DFRC-B4823 HVAC 10:00


70288 TC 703 NORTHWEST AREA SECOND FLOOR - INSIGHT 


IS SHOWING THAT VARIABLE AIR VOLUME BOX 


(VAV) 64 IS 100% OPEN AND AT 0 CUBIC FEET OF 


AIR PER MINUTE (CFM)


DAOF-B703 HVAC 2:00


70308 TC 703-221S TOO COLD DAOF-B703 HVAC 1:00


70120 TC 4800-1013 SIX OCCUPANTS ALL WANT 


DIVERTORS OVER THEIR VENTS


DFRC-B4800-FLOOR1 HVAC 1:30


70145 TC 4870 SOUTH END OF BLDG; TOO COLD - HEATERS 


DO NOT SEEM TO BE WORKING


DFRC-B4870 HVAC 1:15


70146 TC 703 AGE SHOP/KAY & ASSOC. - TWO HEATERS 


INOP; ONE IS NOT ON AND ONE IS BLOWING AIR 


AT 55F.


DAOF-B703 HVAC 1:00


70250 TC 4810-2A THERMOSTAT IS INACCURATE DFRC-B4810 HVAC 1:30


70251 TC 4822 PSSF - TOO WARM DFRC-B4822-PSSF HVAC 1:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


70263 TC 4800-1714 FOR ABOUT ONE WORK WEEK THE 


ROOM HAS CONSISTENTLY BEEN BETWEEN 77F-


79F; THE OCCUPANTS ARE MUCH TOO WARM, 


THERE IS NO THERMOSTAT IN THE ROOM THAT 


THEY CAN SEE.


DFRC-B4800-FLOOR1 HVAC 1:45


70227 TC B/4838 - Repair CRAC Unit DFRC-B4838 HVAC 1046016 12:30


70240 TC B/703 RM 311- Too Hot DAOF-B703 HVAC 2:00


70277 TC B/703 RMS 311/312 - Too Cold DAOF-B703 HVAC 2:00


70140 TC 4833 FINISH REPAIRING HANGAR HEATERS; GET 


ASSET NUMBERS WHERE APPLICABLE; 


REFERENCE TROUBLE CALL #67998 - SEE WILL 


EYLER FOR SPECIFICS


DFRC-B4833 HVAC 7:00


70301 TC 4825 ISF AUDITORIUM IS TOO COLD AT 50F DFRC-B4825-GIFT-SHOP HVAC 9:00


70022 TC B/4830A Comm Rm - Too Hot DFRC-B4830A HVAC 7:15


70097 TC 4838 THREE VAV's ARE SET AT 78F INSTEAD OF 


THE DESIGNATED 68F; VAV's 104 AND 106 ARE IN 


OCCUPIED AREAS, VAV 108 IS NOT


DFRC-B4838 HVAC 1:00


70098 TC 4820 TROUBLESHOOT AND REPAIR BOILER; MAY 


NEED TO BE RESET


DFRC-B4820 HVAC 4:00


70176 TC B/4840 - Closed Loop Water System DFRC-B4840 HVAC 23:00


70299 TC B/4825 Cafe- Freezer Icing Up DFRC-B4825-GIFT-SHOP HVAC 3:45


70112 TC B/4857 - Heater Noise DFRC-B4857 HVAC 3:30


70130 TC 703-S142A TOO COLD DAOF-B703 HVAC 0:00


70241 TC B/4833 RM 100 - AC unit noisy DFRC-B4833 HVAC 3:30


70267 TC 4825 SECURITY FRONT DESK AREA TOO COLD DFRC-B4825-GIFT-SHOP HVAC 1:00


70297 TC B/4838 - Siemens Support DFRC-B4838 HVAC 0:00


70307 TC B/4801 RM 2217 - Too Hot DFRC-B4801 HVAC 3:45


71185 TC 4840-222A TOO COLD IN THIS ROOM AT 68F. 


SETPOINT IS AT 77F


DFRC-B4840 HVAC 8:30


70153 TC B/4826 - AC Compressor DFRC-B4826 HVAC 3:00


70034 TC 703-S136 CHECK HVAC SYSTEM FOR ACCURACY; 


THIS IS A LAB AND TESTING REQUIRES A 60F 


ROOM TEMPERATURE


DAOF-B703 HVAC 1:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


70053 TC 4800-1114 PLACE A DIVERTOR OVER THE VENT 


BLOWING ON RUSSELL BROAD


DFRC-B4800-FLOOR1 HVAC 1:30


70173 TC 4800-2527 COMPUTER ROOM TOO WARM; 


APPROX. 80F AND RISING


DFRC-B4800-FLOOR2 HVAC 2:00


70177 TC B/4800 - Closed Loop Water System DFRC-B4800 HVAC 10:00


70280 TC B/4870 - No Heat DFRC-B4870 HVAC 0:30


70234 TC 703 #1 BOILER HAS SAFETY LIGHT ON DAOF-B703 HVAC 2:00


70287 TC B/4800 FH7A - Remove Air Compressor DFRC-B4800 HVAC 1032003 5:30


70088 TC B/4857 - No Heat DFRC-B4857 HVAC 201003 5:45


70178 TC B/4820 - Closed Loop Water System DFRC-B4820 HVAC 3:30


70313 TC B/703 - Chiller & CRAC alarm points DAOF-B703 HVAC 0:00


72427 TC 4800-2215 LARGE MEZZANINE IS TOO WARM DFRC-B4800-FLOOR2 HVAC 0:15


72570 TC 4800-1733 CONFERENCE ROOM TOO HOT DFRC-B4800-FLOOR1 HVAC 0:15


72439 TC B/4820 - Evap Cooler Panel DFRC-B4820 HVAC 2:30


72468 TC 703-323F SOUTH SIDE - TOO HOT AT 80F DAOF-B703 HVAC 1:30


72493 TC 4800 CHECK THE HALL/ROOMS WHERE CODE RI 


IS LOCATED; THEY ARE TOO HOT: 2304, 2231, 


2230, 2305, 2309, ETC


DFRC-B4800-FLOOR2 HVAC 0:45


72380 TC 4800 SECOND FLOOR MEZZANINES - TOO COLD DFRC-B4800-FLOOR2 HVAC 1:00


72351 TC 4839 CHECK THE HEATERS AT THE BACK OF THE 


BUILDING AS IT IS QUITE COLD BACK THERE


DFRC-B4839 HVAC 3:45


72353 TC 703 SECOND FLOOR WEST CONFERENCE ROOM 


AND SURROUNDING AREA IS TOO WARM FOR 


WORKERS DOING CONSTRUCTION IN AREA


DAOF-B703 HVAC 1:00


72327 TC 4800-2219 CHECK ON IRREGULARITIES IN 


HEATING AND COOLING CYCLES


DFRC-B4800-FLOOR2 HVAC 11:00


72328 TC 4800-2215 CHECK ON IRREGULARITIES IN 


HEATING AND COOLING CYCLES


DFRC-B4800-FLOOR2 HVAC 9:00


72352 TC 703-122A NORTH SIDE - TOO COLD; THERMOSTAT 


NOT WORKING, TEMP NOT RESPONDING


DAOF-B703 HVAC 1:00


72436 TC B/4839 - Too cold DFRC-B4839 HVAC 2:45







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


72472 TC 4800 FAN HOUSE 6, AIR HANDLER UNIT 01 - 


SUPPLY FAN INOPERABLE


DFRC-B4800 HVAC 1003011 17:00


72517 TC 4800-2407 HUMAN RESOURCES IS TOO HOT DFRC-B4800-FLOOR2 HVAC 1:00


72425 TC 4800 SECOND FLOOR ROOF OVER ROOM 2407 - 


THE WIND IS CAUSING SOMETHING TO BANG 


AND SLAM AROUND, IT SOUNDS LIKE IT IS METAL.


DFRC-B4800 HVAC 3:00


72508 TC 4825 CAFETERIA DINING AREA TOO WARM - SEE 


GEMMA BURRESS x3689


DFRC-B4825-GIFT-SHOP HVAC 1:00


72497 TC T-47 REINSTALL FLASHING DFRC-T-47 HVAC 5:00


72374 TC 4864 OFFICES OR BLDG TOO COLD; SEE GARY 


MCNEELY OR BRIAN LEVAN. IF NEITHER IS FOUND 


THEN SEE PHIL BURKHARDT IN 4833-100


DFRC-B4864 HVAC 304027 1:15


72531 TC 4800-1303 CHECK THE AIR CIRCULATION; THERE 


SEEMS TO BE NONE


DFRC-B4800-FLOOR1 HVAC 3:45


72422 TC 4846 CHECK ACCESS PANEL ON ROOF; MAY HAVE 


BLOWN OFF IN WIND AS DAYLIGHT CAN BE SEEN 


THROUGH THE ROOF FROM INSIDE THE BLDG


DFRC-B4846 HVAC 1:45


73625 TC 4820-122 TOO COLD DFRC-B4820 HVAC 8:00


72314 TC B/4822 PSSF - Too Cold DFRC-B4822-PSSF HVAC 2:00


72390 TC 4840 SECOND FLOOR, FRONT END OF BLDG; TOO 


WARM


DFRC-B4840 HVAC 6:30


72319 TC 4800-2213 LARGE MEZZANINE - CHECK THE 


HEATING AND COOLING SYSTEM. THERE SEEMS 


TO BE SOME IRREGULARITY WITH HOW IT CYCLES


DFRC-B4800-FLOOR2 HVAC 9:45


72438 TC B/4830A - Too Cold DFRC-B4830A HVAC 1:45


72489 TC T-72 CHECK THE HVAC UNIT; THE COMPRESSOR 


OR PUMP WAS ICED OVER


DFRC-T-72 HVAC 6:30


72537 TC 4830D - THERMOSTAT NOT READING OR 


SHOWING READING


DFRC-B4830D HVAC 0:30


72538 TC 4800-2808 TOO COLD; THERMOSTAT READS 65F 


AND SOME OFFICES FEEL COLDER THAN 65F


DFRC-B4800-FLOOR2 HVAC 4:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


72539 TC 4823 REPLACE FALLEN, RUINED CEILING TILE IN 


ENTRY WAY HALL


DFRC-B4823 HVAC 0:45


72443 TC B/4800 Rm 1405 - Replace Ceiling Tiles DFRC-B4800-FLOOR1 HVAC 0:30


72481 TC 4800-1412 PLACE A DIVERTOR ON THE VENT 


OVER THE DESK OF REBECCA LOPEZ


DFRC-B4800-FLOOR1 HVAC 4:45


72506 TC B/4820 - Too Hot DFRC-B4820 HVAC 0:15


74193 TC 4876 CHECK TEMPERATURE IN METAL ROOM 


COOL BOX - USED FOR STORAGE; BATTERIES 


CORRODED AND IT MAY BE THE TEMPERATURE


DFRC-B4876 HVAC 9:15


74196 TC B/4838 Rm 201 - Environmental Control Unit Fan 


Inop


DFRC-B4838 HVAC 1046016 3:00


74805 TC 703-222, 221 TOO WARM DAOF-B703 HVAC 0:00


74785 TC B/4800 VITS - Troubleshoot HVAC unit DFRC-B4800-FLOOR2 HVAC 3:00


75357 TC B/4876 - Troubleshoot HVAC issues DFRC-B4876 HVAC 2:00


75415 TC NASA - Create Dual Temp Set Points DFRC HVAC 0:00


75419 TC NASA - Create Dual Temp Set Points DFRC HVAC 0:00


75418 TC B/4800 Rm 2526 - Too Hot DFRC-B4800-FLOOR2 HVAC 0:30


75521 TC 4840-230 CONFERENCE ROOM TOO WARM DFRC-B4840 HVAC 0:30


75429 TC 4800-2228, 2108, 2109 TOO COLD AT 66F DFRC-B4800-FLOOR2 HVAC 2:30


75454 TC B/4876 - Noisy Heater DFRC-B4876 HVAC 201044 6:00


75572 TC B/703 - Repair Leaking Chiller DAOF-B703 HVAC 31260194 10:00


75317 TC B/4838 Rm 212A - AHU loud DFRC-B4838 HVAC 8:00


75385 TC 4838-206 CHECK HUMIDITY; VERY LOW DFRC-B4838 HVAC 2:30


75420 TC NASA - Create Dual Temp Set Points DFRC HVAC 0:00


75499 TC B/4800 - Lg Mezz Too Hot DFRC-B4800-FLOOR2 HVAC 1:15


75360 TC B4825 Gift Shop - Too Cold DFRC-B4825-GIFT-SHOP HVAC 0:30


75376 TC 703-123S TOOL CRIB - HEATER MAKING A 


SQUEALING SOUND


DAOF-B703 HVAC 11:30


75567 TC B4838 UPS Rm - Air Conditioner not working DFRC-B4838 HVAC 3:30


75300 TC T-79 CHECK THE FAN ON THE AIR CONDITIONING 


UNIT


DFRC-T-79 HVAC 1:30


75303 TC 4810-3A OFFICE IS TOO HOT DFRC-B4810 HVAC 1:15







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


75488 TC 4845 AIR CONDITIONER NOT WORKING AND THE 


FAN IS INOPERABLE


DFRC-B4845 HVAC 7:00


75308 TC B/4838 - Siemens System DFRC-B4838 HVAC 0:00


75312 TC 4800 FIRST FLOOR 1100's CORRIDOR - THE 


OFFICES ARE TOO COLD; IT SEEMS AS THOUGH 


THE A/C HAS BEEN ON STEADILY FOR 1 1/2 DAYS.


DFRC-B4800-FLOOR1 HVAC 1:00


75362 TC B/4838 - Humidifier Repair DFRC-B4838 HVAC 1096001 6:24


75584 TC B/4838B UPS Rm - AC unit not working DFRC-B4838B HVAC 1003028 0:00


75496 TC 4800-1409 TOO WARM DFRC-B4800-FLOOR1 HVAC 3:00


75352 TC SUBSTATION 26 SECURE EQUIPMENT AND 


DISCONNECT TEMPERATURE ALARM


NASA-DRYDEN HVAC 0:45


75353 TC 4800-2345, 2347, 2349 TOO COLD DFRC-B4800-FLOOR2 HVAC 0:00


75467 TC 4820-102 NO AIR FLOW DFRC-B4820 HVAC 2:00


75527 TC 4800-2301 AND 2231 ADJACENT ROOMS TOO 


WARM


DFRC-B4800-FLOOR2 HVAC 1:30


75423 TC 4800-2100 ECR - TOO WARM DFRC-B4800-FLOOR2 HVAC 4:00


75513 TC B4800 Rm 1028 - Too Hot DFRC-B4800-FLOOR1 HVAC 2:00


75605 TC 4863 TOO WARM; A/C NOT COMING ON HARDLY DFRC-B4863 HVAC 0:45


75469 TC 703-S142A TOO WARM; TOO WARM IN 


AFTERNOONS


DAOF-B703 HVAC 0:00


75531 TC B/4800 Rm 1810 - Too Hot DFRC-B4800-FLOOR1 HVAC 3:00


75318 TC 4800-2231 TOO HOT - FEELS LIKE 90F; THE ENTIRE 


HALLWAY IS FAR TOO WARM AND THE OFFICE IS 


EVEN HOTTER.


DFRC-B4800-FLOOR2 HVAC 2:30


75533 TC B/4800 - Too Hot/No Air Flow DFRC-B4800-FLOOR2 HVAC 2:00


75566 TC B/703 Security - Air Conditioner DAOF-B703 HVAC 5:00


75314 TC 4800-1406 CHECK JENNIFER PENROD'S OFFICE; 


TOO WARM


DFRC-B4800-FLOOR1 HVAC 3:00


75495 TC 4800-2116 TOO WARM ESPECIALLY IN THE 


MORNINGS AND THERE IS NO AIR CIRCULATION


DFRC-B4800-FLOOR2 HVAC 1:00


75328 TC 4800-1806 TOO COLD AGAIN DFRC-B4800-FLOOR1 HVAC 1:00


75341 TC 4800-2215 LARGE MEZZ TOO COLD DFRC-B4800-FLOOR2 HVAC 1:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


75412 TC 4800-2340 FAN BLOWER TOO LOUD; OCCUPANT 


CANNOT EVEN HEAR TELECONFERENCE.


DFRC-B4800-FLOOR2 HVAC 1:00


75436 TC 4825 CAFETERIA - ANTHONY'S PIZZA MAKE-UP 


TABLE IS ONLY 70F


DFRC-B4825 HVAC 1153001 1:15


75450 TC 4825 ISF AUDITORIUM - TOO WARM DFRC-B4825-GIFT-SHOP HVAC 0:30


75585 TC B/4838B UPS Rm - AC unit not working DFRC-B4838B HVAC 1003029 16:30


75511 TC 4825 CAFETERIA ANTHONY'S PIZZA - MAKE UP 


TABLE SEAL IS COMING APART


DFRC-B4825-GIFT-SHOP HVAC 7:15


77717 TC B/4859 - (Service Call) - Ice Machine Inop DFRC-B4859 HVAC 2:00


79532 TC B4801 Lg Mezz - Too Hot DFRC-B4801 HVAC 0:30


79418 TC 4800-2407 Human Resources - too warm 


especially in the afternoons


DFRC-B4800-FLOOR2 HVAC 0:45


79423 TC 4822 Medical Clinic too cold at 65F DFRC-B4822-MEDICAL HVAC 2:00


79429 TC 4809 North evaporative cooler started to smell 


like burning belt so it was turned off.


DFRC-B4809 HVAC 0:30


79578 TC 4844 Too warm; check thermostat DFRC-B4844 HVAC 1:00


79582 TC 703-222 Too warm DAOF-B703 HVAC 1:00


79441 TC B/4800 Rm 2221 - Air Handler Noisy DFRC-B4800-FLOOR2 HVAC 8:30


79622 TC 4825 ISF Conference room too warm DFRC-B4825-POST1 HVAC 0:30


79623 TC 4822 Clinic too cold DFRC-B4822-MEDICAL HVAC 0:30


79472 TC 4825 Security Desk too warm DFRC-B4825-POST1 HVAC 0:33


79477 TC 4838-133 Room too warm and air circulation is 


poor. Customer thinks perhaps a vent is closed.


DFRC-B4838 HVAC 2:30


79478 TC 4820-207 Room much too warm, office next door 


is 79F; Please call Joanne if this cannot be fixed.


DFRC-B4820 HVAC 0:15


79479 TC 4833 Reno alert for PA Modules at 84.2F, critical 


temperature is below 84; Chuck Rogers needs a 


call back regarding the matter: 661-810-7069


DFRC-B4833 HVAC 0:30


79540 TC 4720 A/C not operating correctly DFRC-B4720 HVAC 304248 8:00


79541 TC 4802 A/C not operating - 304065 DFRC-B4802 HVAC 6:30







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


79542 TC 703-322S too warm; no air circulation. Room 


tends to be around low 80's by 15:00 every day


DAOF-B703 HVAC 0:00


79544 TC 4810 Code F - Too warm DFRC-B4810 HVAC 0:30


79586 TC B/4851 - Too Hot DFRC-B4851 HVAC 1:15


79588 TC B/4838 Rm 201- RENO Alarms DFRC-B4838 HVAC 1046008 4:30


79440 TC 4822 Medical Clinic - too warm at 86F DFRC-B4822-MEDICAL HVAC 2:00


79442 TC 4800-1409 Loose stair tread on middle entry step; 


Safety issue, trip hazard.


DFRC-B4800-FLOOR1 HVAC 2:45


79383 TC 4820-204 TOO COLD AT 68F DFRC-B4820 HVAC 0:30


79701 TC B/4840 Rm 224 - CRAC Unit DFRC-B4840 HVAC 1046027 1:00


79389 TC 4833-100 Removable thermostat fell off wall and 


the cover broke into several pieces.


DFRC-B4833 HVAC 0:45


79572 TC 4822 Medical Clinic - Too warm and temperature 


is rising; no air has come on at all.


DFRC-B4822-MEDICAL HVAC 2:00


79575 TC 703-221A Too warm; no air circulation DAOF-B703 HVAC 1:00


79632 TC 4820-122 Thermostat may have a faulty sensor 


because the heat is always "blasting" and it can 


only be turned off by remove the t-stat from the 


wall


DFRC-B4820 HVAC 8:45


79382 TC 4800-2215 LARGE MEZZANINE - SUDDENLY TOO 


WARM


DFRC-B4800-FLOOR2 HVAC 1:00


79611 TC nasa-dryden bldgs: 4801, 4809, 4808, 4806, 4807, 


4810, 4876, 4832 - Remove scale and debris from 


rotating copper mesh cooling media on various 


evaporative coolers


NASA-DRYDEN HVAC 5:00


79615 TC B4808 - Panel DFRC-B4808 HVAC 1002048 0:30


79417 TC B4822 PSSF - Too Hot DFRC-B4822-PSSF HVAC 11:00


79424 TC 4830B Mens and Ladies rest rooms are too warm 


at 92F


DFRC-B4830B HVAC 1002060 2:30


79648 TC 4800-2228, 2231, 2301, 2304 are all too warm DFRC-B4800-FLOOR2 HVAC 1:00


79681 TC B/4801 - Excess Water DFRC-B4801 HVAC 1002027 2:45







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


79655 TC B/4800 Rm 1708 - Too Hot DFRC-B4800-FLOOR1 HVAC 1:30


79511 TC B/703 Rm 111 - Cold DAOF-B703 HVAC 0:00


79257 TC 4800-1028 TOO WARM DFRC-B4800-FLOOR1 HVAC 0:15


79258 TC 703-S142A TOO WARM DAOF-B703 HVAC 1:00


79253 TC 4820 COOLING TOWER AT REAR OF BLDG IS 


MAKING EXCESSIVE NOISE


DFRC-B4820 HVAC 1:30


79259 TC 703-342 CONFERENCE ROOM TOO WARM DAOF-B703 HVAC 1:00


79528 TC 4823 Second floor too warm DFRC-B4823 HVAC 0:30


79529 TC 4800-2231, 2301, 2309 and hall are too warm DFRC-B4800-FLOOR2 HVAC 0:30


79409 TC 703-221C South - Remount thermostat outside of 


room in hall.


DAOF-B703 HVAC 1:00


79410 TC 703-322 Too warm DAOF-B703 HVAC 1:00


79411 TC 703-241 Conference room - Too warm DAOF-B703 HVAC 1:00


79583 TC 4825 Security front desk area too warm DFRC-B4825-POST1 HVAC 0:30


79438 TC 4800 Roof - A/C panel came off of unit and needs 


to be put on ASAP


DFRC-B4800 HVAC 0:30


79439 TC 703 AHU #4 is making a loud noise DAOF-B703 HVAC 3:00


79709 TC B/4826 - Water Leak DFRC-B4826 HVAC 1:00


79669 TC 4800-1426 No air circulation and too warm at 


79F; the other end of the offices at 1422 are 


comfortable


DFRC-B4800-FLOOR1 HVAC 0:00


79676 TC 4800 Fan House 8A - Pneumatic supply air 


pressure low; needs repair.


DFRC-B4800 HVAC 1:00


81624 TC B4800 Rm 1426 - Air Movement DFRC-B4800-FLOOR1 HVAC 0:30


81745 TC B/4808 - Remove Media from HVAC unit DFRC-B4808 HVAC 2:00


81814 TC 4825 ISF Auditorium too warm for large group 


meeting in one hour


DFRC-B4825 HVAC 0:15


81625 TC 4820 High bay too cold; evaporative coolers on 


non-stop


DFRC-B4820 HVAC 1:00


81628 TC 4720 UPS bldg/room on east side of ATF1 the air 


conditioner is not working


DFRC-B4720 HVAC 1:00


81732 TC 4838 Roof - air conditioner condenser unit 


making a bad noise; this condenser feeds a/c in 


room 202


DFRC-B4838 HVAC 2:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


81655 TC 4801 Room 103 Heat and Air unit - valve is 


sticking


DFRC-B4801 HVAC 2:15


83006 TC 4800 cooling tower #1 has a leaky valve DFRC-B4800 HVAC 1181002 13:45


81942 TC 4846 through the up duct the sky can be seen 


allowing for the controlled air to escape and let 


hot air in


DFRC-B4846 HVAC 1:30


81943 TC 4825 Cafeteria Anthony's Pizza - refrigerator is 


too warm; see Young for specifics


DFRC-B4825-GIFT-SHOP HVAC 0:30


81944 TC 703-2NGame room - is hot and stuffy DAOF-B703 HVAC 1:00


81969 TC 4823 too hot in the shop on the first floor DFRC-B4823 HVAC 6:30


81741 TC B/4801 - Remove Media from HVAC unit DFRC-B4801 HVAC 0:15


81909 TC 4800-2412 Research Library is too warm, too 


humid and earliier in the morning there was a 


burned smell like crossed wires but disipated 


quickly


DFRC-B4800-FLOOR2 HVAC 0:45


81946 TC 4800-2217 and area - temperature is in the low 


80's with NO air circulation and uncomfortable 


humidity; evap coolers below may be the cause 


of the humidity


DFRC-B4800-FLOOR2 HVAC 6:00


81945 TC 4870 Robert Jones' office A/C is not working. The 


thermometer says 70F but the office is 78F. The 


A/C to the main office is working correctly.


DFRC-B4870 HVAC 0:00


81961 TC 4800 HR AHU03 not operating correctly DFRC-B4800-FLOOR2 HVAC 2:00


82146 TC 4822 Medical Clinic fridge containing meds is 


running too warm according to it's thermometer; 


need confirmation and possible troubleshoot


DFRC-B4822-MEDICAL HVAC 0:30


81988 TC B/4823 - Troubleshoot / Repair AC unit DFRC-B4823 HVAC 1002049 2:00


82023 TC B/4982 - Too Hot DFRC-B4982 HVAC 6:00


81951 TC T-1 north end air conditioner, the one closest to 


the parking lot, is not working properly; see 


James for specifics.


DFRC-T-01 HVAC 3:00


82007 TC B/4826 - AC unit is not working DFRC-B4826 HVAC 4:15


82162 TC B4825 Conf Rm - Too Hot DFRC-B4825 HVAC 0:45







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


82167 TC 4982 north side exterior a/c unit is icing over 


badly - it is the unit that cools the office area 


across from the ops area


DFRC-B4982 HVAC 1:45


82114 TC 4801 too hot - check evaporative coolers DFRC-B4801 HVAC 1002027 3:00


81927 TC 4800 Second floor north east area has various 


rooms that are much too warm including 2301 


and 2231


DFRC-B4800-FLOOR2 HVAC 0:15


82207 TC 4876 Records Room - A/C is not working properly 


and the room is supposed to be temperature 


controlled


DFRC-B4876 HVAC 0:45


82204 TC 4801 Coolers do not seem to be blowing cool air 


any longer


DFRC-B4801 HVAC 1002027 3:00


81955 TC B/703 Rm 140 - Troubleshoot AC DAOF-B703 HVAC 1:00


82006 TC B/4822 - Too Hot DFRC-B4822-MEDICAL HVAC 0:30


81749 TC B/4832 - Remove Media from HVAC unit DFRC-B4832 HVAC 3:30


81742 TC B/4806 - Remove Media from HVAC unit DFRC-B4806 HVAC 2:00


81634 TC 4800-2314 too warm DFRC-B4800-FLOOR2 HVAC 1:00


81635 TC 703-322S room too warm DAOF-B703 HVAC 1:00


81665 TC 4820 exterior north side of bldg an evaporative 


cooler panel has come off due to the wind


DFRC-B4820 HVAC 1:00


81743 TC B/4807 - Remove Media from HVAC unit DFRC-B4807 HVAC 1:30


81959 TC B/4826 - Investigate Fire Alarm DFRC-B4826 HVAC 305040 8:45


81800 TC Substation 4 - check on air conditioner for 


substation


DFRC-NB084 HVAC 2:30


81801 TC 4820 warehouse evaporative cooler is giving off 


an electrical smell


DFRC-B4820 HVAC 0:30


81802 TC 4820 turn Siemens controlled air conditioning 


back on; was turned off temporarily until weather 


warmed up


DFRC-B4820 HVAC 2:55


81804 TC 703-221 and corresponding conference room are 


much too warm and the conference room is 


being used presently


DAOF-B703 HVAC 1:00


81806 TC 4800-2015 office too warm; in the 80's DFRC-B4800-FLOOR2 HVAC 0:20


81895 TC 4823 second floor is up over 80Fby 8AM DFRC-B4823 HVAC 1:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


81899 TC 4838-201 CRAC unit is down completely DFRC-B4838 HVAC 1046016 0:45


81901 TC 4825 VCC is too warm - having a large group 


meeting


DFRC-B4825-POST1 HVAC 12:15


81765 TC 4833 water dripping into the sewer pipe all day 


yesterday, likely through the night, and presently; 


may be a float on an evaporative cooler causing 


drain off


DFRC-B4833 HVAC 305087 9:30


82016 TC 4800-2340 the office is too warm and has poor air 


circulation; when the ceiling tiles have been 


moved the office has gotten air and cooled down


DFRC-B4800-FLOOR2 HVAC 0:30


82017 TC 4825 cafeteria - two door reach in fridge for 


Anthony's and Robin Hood is getting warm fast 


and it is during lunch service


DFRC-B4825 HVAC 1004001 3:45


82026 TC B/4826 - Evap Cooler Noisy DFRC-B4826 HVAC 3:15


81903 TC 4851 too warm DFRC-B4851 HVAC 0:30


81904 TC 703-133S troubleshoot and correct airflow in 


SOFIA Lab #4.


DAOF-B703 HVAC 1:00


81907 TC 4801-102 too warm DFRC-B4801 HVAC 1:15


81978 TC 4800-3302 and surrounding office area has been 


around 85F+ degrees; it is much too warm


DFRC-B4800-FLOOR3 HVAC 1:30


82037 TC 4810 Code F area is too cold DFRC-B4810 HVAC 0:15


82042 TC Fan house 1A Chiller #2 repair an oil leak on the 


piping from the oil reservoir to the filters


DFRC-B4800 HVAC 21:00


82031 TC B4800 Rm 1115 - Verify Air Supply / Temperature DFRC-B4800-FLOOR1 HVAC 0:00


81979 TC 4800-1720 need to place a divertor over 


occupants desk as the air blowing down on him is 


much too cold


DFRC-B4800-FLOOR1 HVAC 0:30


82015 TC 4846 HR office is too cold but if the thermostat is 


altered the rest of the building gets too warm; 


See Maria for specifics


DFRC-B4846 HVAC 2:00


82169 TC B/4800 FH1A - Replace Pressure Relief Valve DFRC-B4800 HVAC 1019001 0:00


82143 TC B/4839 Rm 6 - Too Warm DFRC-B4839 HVAC 304151 5:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


82150 TC 4838-213 Tape Library is too warm in the mid 


80's; may have it's own air handler that needs 


looking at


DFRC-B4838 HVAC 2:15


81813 TC 4800-2100 ECR is too warm; having a meeting 


presently need temp turned down now.


DFRC-B4800-FLOOR2 HVAC 4:30


81936 TC 703-S332 the east end of the room gets much 


hotter than the rest of the room


DAOF-B703 HVAC 1:00


82012 TC B/4981 - Replace Air Conditioning Unit DFRC-B4981 HVAC 6:15


82021 TC 4846 air conditioning unit blowing warm air DFRC-B4846 HVAC 1:30


82126 TC B/4840 Rm 239 - Too Hot DFRC-B4840 HVAC 1:30


81731 TC B/4801 Rm 112 - Water Leak DFRC-B4801 HVAC 4:00


81746 TC B/4809 - Remove Media from HVAC unit DFRC-B4809 HVAC 1:00


81748 TC B/4810 - Remove Media from HVAC unit DFRC-B4810 HVAC 1:00


81750 TC B/4876 - Remove Media from HVAC unit DFRC-B4876 HVAC 29:30:00


81772 TC B/4800 AH2 - Filter Alarm DFRC-B4800 HVAC 1003014 4:00


82027 TC B/703 Rm 131D - Too Hot DAOF-B703 HVAC 1:00


82030 TC 703-N111 Logistics is too warm DAOF-B703 HVAC 1:00


81787 TC 4802 under Bay 2 a domestic water pipe going to 


an evaporative cooler is knocking making noise; 


the employees thought it was an AFFF pipe and 


BWerner responded initially making 


determination


DFRC-B4802 HVAC 0:00


81793 TC B/4800 Rm 1716 - Replace Cover DFRC-B4800-FLOOR1 HVAC 1:30


81794 TC B/4856 - Evaporative Cooler DFRC-B4856 HVAC 2:00


81807 TC B/4820 - Air Handlers DFRC-B4820 HVAC 1:30


81824 TC B4876 - Evap Coolers Not Working DFRC-B4876 HVAC 0:30


81873 TC 4822 Clinic is too warm DFRC-B4822 HVAC 0:30


81919 TC 4840 Bay 4 aircraft cooling air is down creating a 


work stoppage


DFRC-B4840 HVAC 1:30


81651 TC B/4838 Rm 212A - CRAC Unit Shut down DFRC-B4800 HVAC 1046001 3:30


81925 TC 4820 first and second floor chillers are not 


working


DFRC-B4820 HVAC 0:45


81928 TC 4822 Clinic is too warm DFRC-B4822-MEDICAL HVAC 0:45







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


81933 TC 4820-222 the thermostat in 122 controls the 


temp in 222. when the thermostat is set for 78F 


in 122 the temp rises to 88F in 222. the occupants 


would like the t-stat set to make it 78F in 222.


DFRC-B4820 HVAC 4:00


81965 TC 4820 rooms 103-107 & 204-209 are all too warm 


and there is no air circulation; this has been the 


case since an A/C unit was disconnected and 


reconnected approx a week ago


DFRC-B4820 HVAC 0:45


81975 TC B/4839 - Set Prgrammable T-Stats DFRC-B4839 HVAC 2:00


81976 TC B/703 Rm 241L - Troubleshoot AC DAOF-B703 HVAC 1:00


84230 TC B/4845 - AC is not working DFRC-B4845 HVAC 1:30


84231 TC B/4801 - Coolers Not Working DFRC-B4801 HVAC 1:30


84237 TC B/4822 - AC unit not on DFRC-B4822-MEDICAL HVAC 1:00


84281 TC B/4720 - AC unit not working DFRC-B4720 HVAC 2:00


84328 TC B4823 Weld Shop - Adjust Temperature/T-Stat 


Control


DFRC-B4823 HVAC 0:30


84255 TC 4820 air handlers leaking onto the second and 


third floors


DFRC-B4820 HVAC 6:00


84257 TC 4863 too warm; no air circulation DFRC-B4863 HVAC 0:30


84306 TC B/4800 RM 1732 - No AC DFRC-B4800-FLOOR1 HVAC 0:15


84318 TC B/4800 Rm 1811 - Too Cold DFRC-B4800-FLOOR1 HVAC 0:30


84346 TC 4840 Condenser pump is leaking, possibly at the 


seals


DFRC-B4840 HVAC 1140010 1:30


84264 TC B/703 Rm 111 - No power to AC unit DAOF-B703 HVAC 0:00


84245 TC 4839 the front half of the bldg seems to have no 


air conditioning


DFRC-B4839 HVAC 304150 6:34


84311 TC B/4800 Rm 1115 - Adjust Temperature DFRC-B4800-FLOOR1 HVAC 1:30


84351 TC 4825 Cafeteria food court - two ice makers are 


not working


DFRC-B4825 HVAC 3:30


84295 TC 4825 Anthony's kitchen and back area as well as 


food court office are too hot and the a/c does not 


feel like it's working; see Young for specifics


DFRC-B4825-GIFT-SHOP HVAC 0:45







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


84296 TC 4840 Bay 4 aircraft cooling air is in alarm and 


creating a work stoppage


DFRC-B4840 HVAC 2:15


84297 TC 4876 a cooler in the middle of the warehouse is 


blowing hot air


DFRC-B4876 HVAC 5:00


84300 TC 4845 the air conditioner servicing the area 


George Grimshaw and another gentleman sit in 


rapidly cycled on and off all morning than never 


came back on


DFRC-B4845 HVAC 6:45


84301 TC 4800-1412 unblock blocked vent DFRC-B4800-FLOOR1 HVAC 0:30


84302 TC 703-111 repair/replace toggle switch to air 


conditioner


DAOF-B703 HVAC 0:45


84357 TC B4800 Rm 1720 - Too Hot DFRC-B4800-FLOOR1 HVAC 0:30


84359 TC B/4800 Rm 2225 - Too Hot DFRC-B4800-FLOOR2 HVAC 1:00


84285 TC 4820-122/222 no air conditioning in rooms DFRC-B4820 HVAC 20:00


84261 TC B/4823 - AC units not working DFRC-B4823 HVAC 1:30


84176 TC 4820 remove oil at chiller compressor B1 DFRC-B4820 HVAC 2:00


84177 TC 4838 Reno Alarm DFRC-B4838 HVAC 2:30


84179 TC 4838 increase the temperature on 3 VAV's by 7 


degrees as it is too cold in this location; VAV #'s 


102, 103, 104


DFRC-B4838 HVAC 0:30


84185 TC 4820 FanHouse 8 - return air fan motor is much 


too hot


DFRC-B4820 HVAC 13:00


84314 TC 4820 Hydraulic Pump Room evaporative cooler is 


not working


DFRC-B4820 HVAC 1:00


84269 TC 4837 a/c tripping breaker on connex DFRC-B4837 HVAC 4:45


84316 TC 4870 too cold. a/c cycles on long for cold and 


blows too much and when cycled off is very short


DFRC-B4870 HVAC 2:15


84323 TC 4825 ISF Auditorium is too warm for the Blood 


Drive


DFRC-B4825 HVAC 0:45


84246 TC 4830E the thermostat may be inoperable as there 


is no air movement and it is too hot


DFRC-B4830E HVAC 0:00


84381 TC 4825 Security too warm; check temp in range DFRC-B4825-POST1 HVAC 0:30


84382 TC 4800-1720 too warm; a/c blowing warm air DFRC-B4800-FLOOR1 HVAC 0:30


84248 TC 4877 too warm DFRC-B4877 HVAC 12:30







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


84171 TC T-47 too cold in one part of the trailer but if the 


thermostat is raised the other part of the trailer 


gets too warm


DFRC-T-47 HVAC 1:00


84404 TC B/4826 - Evap Coolers Leaking DFRC-B4826 HVAC 305040 1:30


84405 TC B/4985 Van - AC Unit DFRC-B4985 HVAC 12:00


84409 TC 703-322 too warm DAOF-B703 HVAC 0:00


84410 TC 703-S142A too warm DAOF-B703 HVAC 0:30


84414 TC B/703 Rm 221 - Too Hot DAOF-B703 HVAC 1:30


84407 TC 4844 Payload Side too hot at 78F large group till 


Friday John Torres given go ahead to lower to 


75F. if still to hot lower to 73F. return to 78F COB 


7/22/11


DFRC-B4844 HVAC 0:45


86783 TC 4802 - 5 evaporative coolers are not working DFRC-B4802 HVAC 1047004 6:00


86790 TC 4833 the evaporative coolers do not seem to be 


working; also, the coolers are needed Sat. 


7/30/11 as the occupants will be there working.


DFRC-B4833 HVAC 2:30


86695 TC 703-142 too warm in the mornings DAOF-B703 HVAC 1:00


86844 TC B/4820 - AC Unit not working DFRC-B4820 HVAC 2:00


86920 TC 4800-1700's too warm in block of offices DFRC-B4800-FLOOR1 HVAC 0:45


86757 TC 4876 evaporative cooler - the second one in going 


south to north is blowing hot air


DFRC-B4876 HVAC 7:30


86831 TC NASA - Siemens System Repairs DFRC HVAC 2:00


86832 TC B/703 Rm 222S - Too Hot DAOF-B703 HVAC 0:30


86923 TC 4985 Mobile Ops Trailer MOF1 is 107F; the cooler 


is running but not working and stopped cooling 


around 11am


DFRC-B4985 HVAC 9:00


86995 TC 4820-104 A/C NOT WORKING DFRC-B4820 HVAC 6:00


87019 TC 4846 CHECK A/C; THE CONFERENCE ROOM RUNS 


TOO WARM WHILE THE SURROUNDING ROOMS 


RUN MUCH TOO COOL


DFRC-B4846 HVAC 3:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


86706 TC 4825 Cafeteria - American Eatery - a fridge in the 


front of the eatery has a seal/stripping coming 


loose that needs repair/replacement. See Young 


for specifics


DFRC-B4825 HVAC 31260076 0:30


86913 TC 4809 middle evaporative cooler is not working DFRC-B4809 HVAC 7:30


86712 TC 4802 the evaporative coolers feel as though they 


are not working


DFRC-B4802 HVAC 9:15


86750 TC 703-322 office too warm at 79.7F DAOF-B703 HVAC 0:30


86752 TC 4838-212A CRAC unit inoperable - 85F DFRC-B4838 HVAC 2:30


86753 TC 4844 COMM room is too warm DFRC-B4844 HVAC 23:30


86754 TC 4850 too cold DFRC-B4850 HVAC 1:30


86856 TC 703-142 check room temp; see Renee for 


specifics


DAOF-B703 HVAC 0:45


86858 TC 4838-212A air handler/conditioner not working 


still or again


DFRC-B4838 HVAC 1:00


86892 TC 4800-2215 MSO office is too warm at 81F DFRC-B4800-FLOOR2 HVAC 4:45


86906 TC B/4823 - Evap Cooler Leaking DFRC-B4823 HVAC 305015 2:15


86930 TC 4820-222 remove portable a/c unit that is no 


longer being used


DFRC-B4820 HVAC 1:30


86764 TC 703 SOFIA Science Labs - investigate reported 


high temperatures


DAOF-B703 HVAC 7:30


86781 TC B/4800 Rm 2407 - Rattle in Ceiling DFRC-B4800-FLOOR2 HVAC 0:30


86825 TC 4840 second floor opposite the sims has little if 


any air circulation


DFRC-B4840 HVAC 0:30


86851 TC B/4845 - Troubleshoot T-stat/Ac units DFRC-B4845 HVAC 1:00


86894 TC 4876 TRAILER IN REAR OF BLDG - THE A/C IS 


RUNNING BUT NOT BLOWING ANY AIR, THE 


THERMOSTAT IS SET FOR 68F BUT READS 85F. SEE 


RICK FOR SPECIFICS


DFRC-B4876 HVAC 4:00


86786 TC 4820 check high bay evaporative coolers DFRC-B4820 HVAC 1047018 4:30


86692 TC 4800-2407 acrid smell coming into office possibly 


through the vents causing eyes to water and like 


symptoms


DFRC-B4800-FLOOR2 HVAC 0:30


86718 TC B/4800 Rm 1732 - No Air Flow DFRC-B4800-FLOOR1 HVAC 0:25







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


86773 TC B/4800 Finance Office - Too Hot DFRC-B4800-FLOOR1 HVAC 2:00


86886 TC B/703 - Check Exhaust Fan / Chiller Refrigerant 


Monitor


DAOF-B703 HVAC 0:45


86862 TC 703-322S check room temperature; see Brennan 


for specifics


DAOF-B703 HVAC 0:30


86938 TC 4810 NORTH SIDE NEAR JEAN MANNING'S OFFICE 


TWO WALL VENTS NEED DIVERTORS


DFRC-B4810 HVAC 1:00


86674 TC T-17 a/c inoperable; see Carol Hunt x5851 DFRC-T-17 HVAC 3:00


86683 TC Exhaust Fan 44 South - replace I-Line thermostat 


(temp rise 120V) Attn: Will


DAOF-B703 HVAC 0:00


86703 TC B/4839 - No Air Flow DFRC-B4839 HVAC 1:00


86743 TC 4833 HANGAR - EVAPORATIVE COOLERS HAVE 


BEEN CYCLING ON AND OFF AS THOUGH 


CONTROLLED BY A FAULTY THERMOSTAT. SOME 


ARE NOT WORKING AT ALL.


DFRC-B4833 HVAC 3:15


86745 TC 703-311 OFFICE IS TOO WARM AND HAS NO AIR 


CIRCULATION


DAOF-B703 HVAC 0:30


86756 TC B/4833 Hangar - No Air Flow DFRC-B4833 HVAC 0:00


86915 TC 4840 Bay 4 - Aircraft cooling air not working DFRC-B4840 HVAC 0:45


86687 TC 4801-102 a/c stopped working altogether DFRC-B4801 HVAC 2:30


86800 TC 4822 Clinic - a/c not coming on DFRC-B4822-MEDICAL HVAC 0:30


86819 TC 4877 warm air coming out of a/c; thermostat set 


for 68F but reading 72F


DFRC-B4877 HVAC 6:00


87023 TC B/4820 Rm 100-102 - Too Hot DFRC-B4820 HVAC 3:00


86829 TC 703 fourth floor south west mezzanine - fan 


return air motor making noise


DAOF-B703 HVAC 90603 1:30


86822 TC 4823 high bay evaporative cooler closest to the 


lakebed side; pads totally dry, something smells 


like it's burning up


DFRC-B4823 HVAC 305014 2:45


86830 TC NASA - Troubleshoot HVAC Units DFRC HVAC 0:45


86853 TC B/4824 - AC not working DFRC-B4824 HVAC 3:30







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


86826 TC 4800-2407 Human Resources Patsy Smith's office - 


the ceiling, ilght fixtures, fire suppression system, 


etc is vibrating so badly that it has become 


unbearable for the occupant


DFRC-B4800-FLOOR2 HVAC 1:00


86863 TC B/4840 Rm 158 - Replace Haloguard II Sensors DFRC-B4840 HVAC 5:00


86929 TC 4800-1720 the sounds of water drops falling onto 


ceiling tiles is repeating around the office though 


no ceiling tiles are wet yet


DFRC-B4800-FLOOR1 HVAC 5:45


86957 TC 4800 Rooms 2108-2120 have been too warm all 


week and are especially warm today


DFRC-B4800-FLOOR2 HVAC 0:15


86917 TC 4863 Jose Rivera's office is much too hot DFRC-B4863 HVAC 2:30


86965 TC B/4839 - Too Hot DFRC-B4839 HVAC 1:00


86971 TC B/4800 Rms 1409, 1012, 1013 - Adjust 


Temperatures


DFRC-B4800-FLOOR1 HVAC 1:00


87021 TC B/4838 - RENO Alarm DFRC-B4838 HVAC 6:30


86984 TC B/703 Rm 322 - Too Hot DAOF-B703 HVAC 1:00


89651 TC 703-241, 242 NORTH - ROOMS ARE TOO WARM DAOF-B703 HVAC 0:30


89667 TC 4825 SECURITY POST 1 IS TOO WARM DFRC-B4825-POST1 HVAC 7:30


89677 TC 4877 A/C UNIT LEAKING REFRIGERANT DFRC-B4877 HVAC 2:00


88755 TC B/4838 - Actuator Repair/Replacement DFRC-B4838 HVAC 0:00


89465 TC 4802 EVAPORATIVE COOLER LEAKING WATER DFRC-B4802 HVAC 4:15


89471 TC 4800 replace the seal on the leaking condenser 


water pump in fan house 1A that was discovered 


on Saturday, 8/27


DFRC-B4800 HVAC 3:00


89474 TC 703-221, 222 BOTH OFFICES ARE TOO COLD 


ESPECIALLY BRENT COBLEIGH'S OFFICE IN 222


DAOF-B703 HVAC 0:00


89476 TC 4800-2504, 2506, 2508 TOO COLD. THERMOSTAT 


IN ROOM 2508 FOR ALL THREE ROOMS READS 


65F


DFRC-B4800-FLOOR2 HVAC 0:00


89278 TC B/4800 Rm 3209 - Too Hot DFRC-B4800-FLOOR3 HVAC 3:00


89506 TC SUB 4 - A/C NOT WORKING DFRC-NB084 HVAC 0:45







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


89513 TC B703A Visitors trailer- AC unit stopped working DAOF-B703A HVAC 0:15


89527 TC 703-122 CHECK AIR CONDITIONING DAOF-B703 HVAC 0:30


89292 TC 4800-1012, 1013 TOO COLD AND 1409 TOO 


WARM


DFRC-B4800-FLOOR1 HVAC 1:00


89537 TC B/4839 - No Air Flow DFRC-B4839 HVAC 2:00


89549 TC 4825 SECURITY - TOO WARM AND THE AIR IS NOT 


COMING ON


DFRC-B4825 HVAC 0:30


89331 TC 4823 CHECK A/C; HOT AND NO AIR CIRCULATION DFRC-B4823 HVAC 2:00


89335 TC 703-322 MUCH TOO WARM AT 80.1; CANNOT 


HEAR OR FEEL AIR MOVING


DAOF-B703 HVAC 0:30


89362 TC B/4800 Rm 2613 - Too Cold DFRC-B4800-FLOOR2 HVAC 1:00


89374 TC 4825 ISF AUDITORIUM TOO WARM DURING 


LARGE GROUP MEETING


DFRC-B4825 HVAC 1:30


89375 TC 4820 SECOND FLOOR AIR CONDITIONING NOT 


WORKING


DFRC-B4820 HVAC 3:00


89387 TC 4825 ISF AUDITORIUM TOO WARM DFRC-B4825 HVAC 1:30


89388 TC B/703 South - A/C Not Working DAOF-B703 HVAC 0:00


89397 TC 4720 NORTH CONNEX AIR CONDITIONING IS 


INOPERABLE; NEED ASSISTANCE FOR MISSION 


SUPPORT


DFRC-B4720 HVAC 4:30


89413 TC 4838-117, 119, 120 AND POSSIBLY 


SURROUNDING AREA IS TOO WARM


DFRC-B4838 HVAC 0:30


89593 TC 4820 NO SUB-FLOOR COOLING WORKING DFRC-B4820 HVAC 1:45


89605 TC B/4800 Rm 2407 - Too Cold DFRC-B4800-FLOOR2 HVAC 0:30


89611 TC 4800-1122 WATER TOWER OUTSIDE SHAKER LAB 


IS MAKING A BAD NOISE


DFRC-B4800-FLOOR1 HVAC 1:00


89614 TC B703 Rm 111- AC blowing hot air DAOF-B703A HVAC 1:00


89523 TC 4838-135 ROOM IS TOO WARM CONSISTENTLY 


AT A STEADY 79F. IT IS NEARLY IDENTICAL TO A 


ROOM ON THE SAME SIDE OF THE BLDG THAT 


RUNS COOLER. TROUBLESHOOT/ ADJUST 


COOLING TO CONSISTENTLY BE WITHIN 78F


DFRC-B4838 HVAC 6:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


89378 TC 4876 TWO EVAPORATIVE COOLERS ARE 


INOPERATIVE; ONE IS BLOWING HOT AIR AND 


ONE IS NOT COMING ON AT ALL.


DFRC-B4876 HVAC 4:30


89390 TC NASA - Siemens Outage DFRC HVAC 16:30


89307 TC 4800-2323, RI CONFERENCE ROOM, AND 


SURROUNDING AREA IS MUCH TOO WARM


DFRC-B4800-FLOOR2 HVAC 0:15


89282 TC 4840 BAY 4 WARNING LIGHT TO AIRCRAFT 


COOLING AIR NEEDS TO BE RESET


DFRC-B4840 HVAC 0:45


89319 TC 4800-2301, 2305, 2231 ROOMS ARE ALL MUCH 


TOO WARM


DFRC-B4800-FLOOR2 HVAC 1:00


89309 TC B/4842 - Too Hot DFRC-B4842 HVAC 1:00


89380 TC 4834 A/C NOT WORKING DFRC-B4834 HVAC 5:30


89381 TC 703-142 TOO WARM DAOF-B703 HVAC 1:30


89334 TC 4800-2100 CORRIDOR AND IT'S OFFICES ARE 


MUCH TOO WARM


DFRC-B4800-FLOOR2 HVAC 1:00


89338 TC B/4982 - Noisy Water Pump DFRC-B4982 HVAC 3:00


89366 TC B/4846 - Too Hot DFRC-B4846 HVAC 2:00


89396 TC B/4832 - Troubleshoot Evap Cooler DFRC-B4832-COMPUTER-SUPPORT HVAC 0:00


89418 TC 4800-1422 TOO COLD DFRC-B4800-FLOOR1 HVAC 0:00


89419 TC 703-231S OFFICE IS VERY WARM; SEE WALT 


MILLER


DAOF-B703 HVAC 0:20


89300 TC 4844 THE A/C IS BLOWING HOT AIR IN THE 


MIDDLE AREA OF THE BLDG BY THE GLASS 


DOUBLE DOORS


DFRC-B4844 HVAC 2:00


89365 TC B/4720 - No AC to Global Hawk Connex DFRC-B4720 HVAC 3:00


89426 TC B4838 Computer Rm - Temperature Concern DFRC-B4838 HVAC 0:30


89323 TC B/4823 - Noisy AC Unit DFRC-B4823 HVAC 2:00


89266 TC 4825 CAFETERIA - ROBIN HOOD REACH-IN 


FREEZER IS ABOVE TEMPERATURE; GOT UP TO 


52F AND LOWERED TO 40F BUT NOT COLD 


ENOUGH


DFRC-B4825 HVAC 3:00


89423 TC B/4820 2ND FL - Air Handlers Vibrating DFRC-B4820 HVAC 3:30


89514 TC 703-221 TOO COLD; HAS BEEN TOO COLD FOR 


SEVERAL DAYS - OR IT WILL BE TOO WARM BUT 


NO IN BETWEEN


DAOF-B703 HVAC 0:30







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


89468 TC 4800-2520 TOO COLD AS THE THERMOSTAT 


READS 66F AND HAS FOR ABOUT TWO WEEKS


DFRC-B4800-FLOOR2 HVAC 1:00


89517 TC B4852- AC unit is not working DFRC-B4852 HVAC 6:00


89438 TC B/4800 Rm 1505,1504,1422 - Too Cold DFRC-B4800-FLOOR1 HVAC 0:30


89294 TC 4839 STILL TOO WARM IN LAST ROW AREA OF 


TRAILER/BLDG


DFRC-B4839 HVAC 11:00


89486 TC 4982 THERMOSTAT IN BATTERY ROOM IS 


INOPERABLE. IT SAYS LOW. SPECULATE IT NEEDS 


NEW AA BATTERIES. A/C IS NOT COMING ON AS 


NEEDED.


DFRC-B4982 HVAC 2:00


89509 TC 4823-205, 202 AND SURROUNDING AREA IS TOO 


WARM; 202 HAS NO AIR CIRCULATION AT ALL


DFRC-B4823 HVAC 1:00


89546 TC 4822 CLINIC - AIR CONDITIONING NOT COMING 


ON. NEEDS TO BE RESET DUE TO THE POWER 


GOING OUT OVER THE WEEKEND


DFRC-B4822-MEDICAL HVAC 1:30


89526 TC 4825 ISF AUDITORIUM IS TOO WARM FOR LARGE 


GROUP MEETING


DFRC-B4825 HVAC 0:30


89612 TC 703-322 THE ROOM IS TOO WARM AT 79.6F DAOF-B703 HVAC 1:00


89626 TC 703-241N AND 242N THE AIR CONDITIONING IS 


BLOWING HOT AIR


DAOF-B703 HVAC 0:30


89665 TC B/4825 ISF - Too Hot DFRC-B4825-POST1 HVAC 1:30


89367 TC B/4822 - AC Unit Not Working DFRC-B4822-MEDICAL HVAC 1:00


89401 TC 4826 OFFICES TOO WARM, THERMOSTAT 


LOCATED OUT OF OFFICES IN HALLWAY AND 


READS 77F BUT THE OFFICE FEELS MUCH 


WARMER.


DFRC-B4826 HVAC 1:30


89414 TC 703-222 TOO COLD DAOF-B703 HVAC 0:20


89532 TC 4825 POST 1 - A/C NOT RESPONDING DFRC-B4825-POST1 HVAC 1:00


89584 TC B4800 RM 2228,2227,2108,2111 Room temp 80 DFRC-B4800 HVAC 1:00


89635 TC 4800-2228, 2112, 2111 ARE ALL TOO WARM DFRC-B4800-FLOOR2 HVAC 0:15


91675 TC B/4800 Rm 1006 - Audible Alarm DFRC-B4800-FLOOR1 HVAC 0:15


91680 TC B/4824 - Fire Investigation & System Start Up DFRC-B4824 HVAC 3:00


91491 TC B/4800 - AC Unit Squealing DFRC-B4800 HVAC 9:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


91501 TC 4820 SEVERAL ROOMS ON THE SECOND FLOOR 


ARE TOO WARM AND THE THERMOSTAT READS 


80F - ROOMS: 204, 205, 206, 207, 208, 209


DFRC-B4820 HVAC 1:00


91693 TC 4841 THERMOSTAT INSTALLED 10/12/11HAS FAN 


ON CONSTANTLY AND MAKING THE AREA TOO 


COLD


DFRC-B4841 HVAC 0:00


91558 TC B/4825 ISF - No Air Flow DFRC-B4825-POST1 HVAC 0:30


91507 TC 4822 CLINIC A/C HAS NOT COME ON FOR THE 


DAY YET


DFRC-B4822-MEDICAL HVAC 6:00


91461 TC B/4846 - Too Hot DFRC-B4846 HVAC 4:00


91697 TC 4809 ALL THE COOLERS ARE NOT WORKING DFRC-B4809 HVAC 0:00


91514 TC 4840-239 AIR HANDLER IS MAKING A LOUD NOISE DFRC-B4840 HVAC 3:00


91572 TC B/4825 - Too Cold DFRC-B4825-POST1 HVAC 0:30


91517 TC B/4801 Rm 112A - HVAC Unit Leaking DFRC-B4801 HVAC 0:55


91520 TC B/4825 - AC Unit Noisy DFRC-B4825 HVAC 4:00


91580 TC B/4800 Rm 2108-2228- Too Hot DFRC-B4800-FLOOR2 HVAC 0:30


91585 TC 4840-239 F-18 ROOM CRAC UNIT IS MAKING 


NOISE


DFRC-B4840 HVAC 18:00


91537 TC 4822 CLINIC - NO AIR CONDITIONING HAS COME 


ON AND IT IS 78F


DFRC-B4822-MEDICAL HVAC 5:00


91540 TC 4843 A/C STILL BLOWING EVEN AFTER BEING 


TURNED OFF.


DFRC-B4843 HVAC 0:15


91586 TC 703-211 CONFERENCE ROOM GETTING TOO 


WARM DURING A MEETING


DAOF-B703 HVAC 0:30


91609 TC B/4820 Rm 204 - Too Cold DFRC-B4820 HVAC 2:00


91612 TC B/4800 Rm 2407 - Too Cold DFRC-B4800-FLOOR2 HVAC 0:30


91619 TC 4826 WATER GUSHING INTO EVAPORATIVE 


COOLER


DFRC-B4826 HVAC 0:30


91625 TC 4870 TOO WARM IN THE VAULT AT ABOUT 100F; 


A/C NOT WORKING WELL


DFRC-B4870 HVAC 0:00


91630 TC 4838-214 IS TOO COLD AT 70F AND THE ROOMS 


BELOW IT ARE TOO COLD AS WELL


DFRC-B4838 HVAC 0:30


91649 TC 703-322 TOO WARM AT 80F AROUND 9:00AM DAOF-B703 HVAC 0:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


91652 TC 4800-2100 ECR IS TOO WARM DURING MEETINGS DFRC-B4800-FLOOR2 HVAC 0:30


91665 TC 4800-1720 TOO WARM IN OFFICE; HVAC UNIT 


BLOWING HOT AIR


DFRC-B4800-FLOOR1 HVAC 0:00


93840 TC 703-322S TOO WARM AT 79°F DAOF-B703 HVAC 1:00


93886 TC 703-S221 OFFICE IS TOO COLD DUE A CONSTANT 


BLAST OF COLD AIR BY THE AIR CONDITIONER


DAOF-B703 HVAC 0:00


93889 TC 4982 RATS NEST AND WASTE IN THE AIR 


CONDITIONER ON THE WEST SIDE OF THE 


BUILDING


DFRC-B4982 HVAC 0:00


93863 TC 4840-225 CRAC UNIT MAKING AREA TOO COLD DFRC-B4840 HVAC 0:00


93864 TC 4877 ADJUST THE THERMOSTAT SO THE FAN IS 


RUNNING


DFRC-B4877 HVAC 0:00


93845 TC 4834 GUARD POST 2 REMOVE TEMPORARY AIR 


CONDITIONER


DFRC-B4834 HVAC 0:00


93847 TC B/4800 Rm 1006 - Deliver Port AC unit / De-


energize CRAC Units


DFRC-B4800-FLOOR1 HVAC 0:00


93815 TC 4985 A/C NOT BLOWING ANY AIR DFRC-B4985 HVAC 0:00


93838 TC 4823 CHEM CRIB IS GETTING TO WARM AND IT 


FEELS LIKE THE FANS ARE OFF


DFRC-B4823 HVAC 2:00


93853 TC 4825 CAFETERIA ROBIN HOOD MAKE UP TABLE IS 


AT 48°-50°F; SEE GEMMA BURRESS x3689


DFRC-B4825 HVAC 0:00


65724 TC B/703 - Floor Mopping DAOF-B703 JAN 0:30


65773 TC B/4800 Rm 2802 - Water extracted DFRC-B4800-FLOOR2 JAN 4:00


65781 TC B/703 Rm 332S - Vacuum DAOF-B703 JAN 0:15


65720 TC 4800 PARKING LOT-BLOOD SPILL CLEAN UP DFRC-B4800 JAN 1:00


68055 TC B/4800 Rm 1013 - Carpet Shampooing DFRC-B4800-FLOOR1 JAN 2:00


68058 TC B/4800 - Sanitizer refills DFRC-B4800-FLOOR1 JAN 0:15


68192 TC 4800-1731/1733 CONFERENCE ROOM-REMOVE A 


SPOT LEFT FROM A SODA POP SPILL; SEE KATE 


PAVLOCK (EXT 3363/ROOM 2134) FOR SPECIFICS


DFRC-B4800-FLOOR1 JAN 1:00


68054 TC B/703 - Vacuum Office DAOF-B703 JAN 0:20







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


68120 TC 4800-1413 LADIES ROOM FIRST STALL-CLEAN UP 


SOME BLOOD THAT IS ON THE FLOOR.


DFRC-B4800-FLOOR1 JAN 0:30


68122 TC B/4840 Rm 216 - Cardboard boxes DFRC-B4840 JAN 1:00


70066 TC 4802 HANGAR - ON 2/7/11 AT 7:30AM THERE 


WILL BE A BREAKFAST PARTY FOR ABOUT 200 


GUESTS. ON 2/4/11 IN THE LATE AFTERNOON 3-4 


VERY LARGE TRASH CANS NEED TO BE SET IN THE 


LOCATION IN PREPARATION. THEN


DFRC-B4802 JAN 1:00


70166 TC B/703 RM N122 - Mop and Dust DAOF-B703 JAN 1:00


70311 TC 4833-104 CLEAN UP RODENTS AND/OR RODENT 


FECAL MATTER TAKING PROPER PROTECTIVE 


MEASURES.


DFRC-B4833 JAN 0:30


70136 TC B/4810 - Remove residue/spill DFRC-B4810 JAN 0:30


70172 TC 4800-2804 CLEAN UP SPILLED MEATLOAF DFRC-B4800-FLOOR2 JAN 0:30


70186 TC 4876 NEED ANTIBACTERIAL REFILL IN OFFICE 


AREA OF BLDG


DFRC-B4876 JAN 0:30


72432 TC 4800-2215 LARGE MEZZANINE - ON THE FLOOR 


JUST OUTSIDE THE DOORWAY AND FOR A WAYS 


DOWN THE HALL THERE IS A TRAIL OF BLOOD 


DROPS THAT NEED TO BE CLEANED UP


DFRC-B4800-FLOOR2 JAN 0:30


72324 TC 4800-2213 LARGE MEZZANINE - CLEAN UP MESS 


FROM HVAC WORK; WILL NEED VACUUM AND 


RAGS FOR FALLEN INSULATION : THIS NEEDS TO 


BE COMPLETED BY 12:30PM ON 2/24/11


DFRC-B4800-FLOOR2 JAN 0:30


72461 TC 4840-107 OUTSIDE MENS ROOM ON HALL FLOOR 


SOMEONE GOT SICK AND IT NEEDS TO BE 


CLEANED UP.


DFRC-B4840 JAN 0:30


72512 TC 4800-2314 VACUUM UP SOME SPILLED TRASH DFRC-B4800-FLOOR2 JAN 0:05


72532 TC 4800-2215 LARGE MEZZ - VACUUM FLOOR AND 


WIPE DOWN TABLES IN A COUPLE OF 


CONFERENCE ROOMS WHERE THE HVAC TECHS 


LEFT DUST AND A MESS FROM WORKING


DFRC-B4800-FLOOR2 JAN 0:30







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


72355 TC 4820 SECOND FLOOR HALL WAY - SPILL NEEDS TO 


BE CLEANED UP; SLIPPING HAZARD


DFRC-B4820 JAN 0:30


74768 TC 703-331 EMPTY FULL RANCID TRASH CAN DAOF-B703 JAN 0:15


75526 TC 703-222 WET CARPET NEEDS TO BE CLEANED UP DAOF-B703 JAN 0:32


75350 TC 703-111 TRASH PICK UP DAOF-B703 JAN 0:20


75518 TC 703-111 DAMP MOP DRIED SPILL ON FRIDAY 


4/22/11 WHEN NO ONE IS IN OFFICE


DAOF-B703 JAN 1:30


75366 TC B/4850 - Vacuum Toner DFRC-B4850 JAN 0:30


75465 TC 4840 SECOND FLOOR COPIER ROOM - NEED 


JANITORIAL CLEAN UP OF SMOOTHIE SPILLED ON 


FLOOR


DFRC-B4840 JAN 0:30


75464 TC 4800-2100 NEED JANITORIAL CLEAN UP AFTER 


HVAC WORK


DFRC-B4800-FLOOR2 JAN 0:30


75329 TC 4876 MENS ROOM - AN AREA DIRTY IN THE MENS 


ROOM NEEDS TO BE CLEANED AGAIN


DFRC-B4876 JAN 0:30


75345 TC 703-134S SWEEP FLOORS IN LABS; SEE ZAHEER 


ALI FOR ACCESS x2567 OR 650-417-8405


DAOF-B703 JAN 1:00


79559 TC 4840-103 Clean a mess of packing material that is 


on the floor


DFRC-B4840 JAN 0:30


79651 TC 4800-2702 Nearby copier machine has spilled 


toner behind it and it needs to be cleaned up; 


copier will need to be moved to access the mess.


DFRC-B4800-FLOOR2 JAN 0:10


82025 TC B/703 Rm 111 - Spill Clean Up DAOF-B703 JAN 0:20


81739 TC 4840-112 mop up wet floor from roof leak DFRC-B4840 JAN 0:30


81964 TC 703-111 empty gondola DAOF-B703 JAN 0:20


84392 TC 4838 behind gem carts by yellow stripes on 


ground there is broken glass that needs to be 


cleaned up


DFRC-B4838 JAN 0:15


84181 TC 4825 support for Vendor's Fair - collecting trash 


from the isles to prevent tripping hazards, etc


DFRC-B4825-GIFT-SHOP JAN 1:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


84395 TC 4825 ISF Auditorium- middle/center aisle carpet 


has a coffee stain that needs to be cleaned before 


a possible shuttle landing


DFRC-B4825 JAN 0:00


84361 TC 4800-2221 need gondola for extra trash and 


packing materials


DFRC-B4800-FLOOR2 JAN 1:00


86771 TC 4800-2225 VITS Room - grease stain on carpet DFRC-B4800-FLOOR2 JAN 0:05


86885 TC 4810 WORK CONTROL LADIES ROOM TOILET 


NEEDS EXTRA CLEAN UP


DFRC-B4810 JAN 0:06


86993 TC 4800-2004 REMOVE USED PACKING BOXES DFRC-B4800-FLOOR2 JAN 0:40


86989 TC 4809-19 sweep up room DFRC-B4809 JAN 1:00


86668 TC 703-111 empty gondola, need tall trash bags, 


empty waste someone put in recycle bin


DAOF-B703 JAN 0:20


86943 TC B/4800 Rm 1720 - Hallway Flooded DFRC-B4800-FLOOR1 JAN 0:15


86680 TC 4810-Ali Morey's cubicle has rodent droppings 


and needs to be cleaned.


DFRC-B4810 JAN 0:05


86958 TC 4800-2228 SPILLED WATER NEEDS CLEANING UP DFRC-B4800-FLOOR2 JAN 1:30


89615 TC 703-333 KITCHEN HAS SOME BROKEN GLASS 


THAT NEEDS TO BE CLEANED UP


DAOF-B703 JAN 0:10


89356 TC 4800-1115 MOP UP SPILLED WATER DFRC-B4800-FLOOR1 JAN 0:15


89377 TC 703-SCC REMOVE LARGE AMOUNT OF UNPACKED 


BOXES


DAOF-B703 JAN 2:20


89590 TC 4820 WATER TUNNEL - CLEAN UP RODENT 


DEBRIS; COORDINATE WITH CLINT TO CLEAN 


_AFTER_ THE PEST CONTROL COMPANY VISITS 


THE WATER TUNNEL.


DFRC-B4820 JAN 0:00


89660 TC 4840-137 OFFICE NEEDS TO BE SWEPT, DUSTED, 


AND HAVE THE TRASH REMOVED


DFRC-B4840 JAN 0:45


89576 TC 703-111 LAB NEEDS FLOOR MOPPED BY 9/15/11 DAOF-B703 JAN 1:15


89669 TC B/4810 - Mouse Excrement Clean Up DFRC-B4810 JAN 0:15


89574 TC B 4800 RM 2404- Slip hazard DFRC-B4800 JAN 0:10







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


89580 TC 703A VCC WAS FLOODED SOME LEAVING THE 


CARPET A MESS AND IT NOW NEEDS 


SHAMPOOING


DAOF-B703A JAN 1:00


91677 TC B/4824 - Fire Clean Up DFRC-B4824 JAN 3:00


91505 TC B/4876 - Pest Control (Ants) DFRC-B4876 JAN 0:20


91620 TC 4800-2701 SOUP SPILLED ON THE CARPET NEEDS 


TO BE CLEANED UP


DFRC-B4800-FLOOR2 JAN 4:00


91623 TC 4800-2213 LARGE MEZZANINE HAS TWO BAD 


SPOTS ON THE CARPET THAT NEED TO BE 


REMOVED IF POSSIBLE


DFRC-B4800-FLOOR2 JAN 2:00


91637 TC B/4800 Rm 2143 - Vacuum & Dust DFRC-B4800-FLOOR2 JAN 0:20


91654 TC 703-S332 MOP UP SPILLED COFFEE DAOF-B703 JAN 0:15


93797 TC B/4800 Rm 1732 - Grease on Carpet DFRC-B4800-FLOOR1 JAN 0:15


65666 TC 4838-114 MENSROOM-CLOGGED SINK DFRC-B4838 MECH 0:45


65593 TC B/4820 Mens R/R - Sewer Smell DFRC-B4820 MECH 0:30


65626 TC 4800-2327 and 2329 BAD CEILING LEAK DFRC-B4800-FLOOR2 MECH 6:00


65638 TC 4820 TROUBLESHOOT RESTROOMS HOT WATER 


FAUCETS


DFRC-B4820 MECH 0:00


65661 TC B/4802 - NorthWest Roll Up Door DFRC-B4802 MECH 1:00


65664 TC 4831-NO WATER TO BLDG DFRC-B4831 MECH 0:30


65676 TC B/4824 - Clogged Sink DFRC-B4824 MECH 1:30


65685 TC 4823 LADIESROOM LOCK INOP DFRC-B4823 MECH 2:00


65581 TC B/703 Sofia Maint. Ofc - Pest Control DAOF-B703 MECH 0:10


65674 TC 4800-CHECK DOOR CLOSERS AND SWEEPS DFRC-B4800-FLOOR1 MECH 4:15


65707 TC 4823 **URGENT** WATER COMING OUT OF 


MANHOLE COVER


DFRC-B4823 MECH 13:00


65640 TC B/4982 - Urinal Running DFRC-B4982 MECH 0:45


65667 TC B/4800 West Roof - Roof Drains DFRC-B4800 MECH 36:30:00


65743 TC 4800-2501 MENSROOM SINK CLOGGED DFRC-B4800-FLOOR2 MECH 1:30


65732 TC 703-LOOSE CHAIN DRIVE TO VEHICLE GATE DAOF-B703 MECH 0:00


65772 TC B/4800 Rm 1413 - Clogged toilet DFRC-B4800-FLOOR1 MECH 0:45


65783 TC B/703 - Rain Leaks DAOF-B703 MECH 0:00


65706 TC 4800**URGENT** NW EXTERIOR CORNER-SMELL 


OF GAS


DFRC-B4800 MECH 0:15







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


65759 TC 4833 MENSROOM EXHAUST FAN DFRC-B4833 MECH 0:30


65680 TC 4800 REMOVE TARPS; REPLACE CEILING TILES DFRC-B4800 MECH 9:15


65682 TC 4825 REMOVE TARPS; REPLACE CEILING TILES DFRC-B4825-POST1 MECH 3:15


65742 TC 703-S142A NEED MORE MOUSE TRAPS DAOF-B703 MECH 0:10


65572 TC 4820-101 VERY LEAKY SINK FAUCET DFRC-B4820 MECH 5:30


65660 TC FLIGHTLINE-OXYGEN SERVICING AREA NASA-DRYDEN MECH 2:00


65761 TC 4800-1412 CHANGE WATER FILTER DFRC-B4800-FLOOR1 MECH 0:30


65574 TC B/4826 - Toilet running DFRC-B4826 MECH 0:30


65604 TC 4859-MENSROOM EXHAUST FAN DYING DFRC-B4859 MECH 1:00


65608 TC 4847-ENTRYWAY DOOR SLAMMING SHUT; BAD 


CLOSER


DFRC-B4847 MECH 3:00


65678 TC B/4800 Rm 1125 (Mens) - Toilet running DFRC-B4800-FLOOR1 MECH 1:15


65733 TC 4800-1611 REPLACE DAMAGED TILE; TRIP 


HAZARD


DFRC-B4800-FLOOR1 MECH 4:00


65736 TC 4800-1729 TOILET SLOW FLUSHING DFRC-B4800-FLOOR1 MECH 1:00


65716 TC 4800-2704 CABLE KNOCKING CEILING TILE DOWN DFRC-B4800-FLOOR2 MECH 0:30


65717 TC 4809-CEILING LEAK IN LADIESROOM DFRC-B4809 MECH 2:00


65584 TC NASA (B/P300) - Disconnect Ice Machine NASA-DRYDEN MECH 1:30


65602 TC B/4825 Cafe - Door repair DFRC-B4825-GIFT-SHOP MECH 0:00


65702 TC T-20 LEAKING SINK DFRC-T-20 MECH 0:45


65735 TC 4825 SECURITY-CLOGGED MENSROOM TOILET DFRC-B4825-POST1 MECH 0:30


65758 TC 4833-100 CHECK DOOR CLOSER AND FLOOR TILE DFRC-B4833 MECH 3:00


65752 TC 4840 "SIM ALLEY" DOORS NEED REPAIR- SECOND 


FLOOR


DFRC-B4840 MECH 0:00


65754 TC 4840-221 RIPPED CARPET; TRIP HAZARD DFRC-B4840 MECH 0:45


65755 TC 4840-113C RIPPED CARPET; TRIP HAZARD DFRC-B4840 MECH 0:15


65771 TC 4859-ELECTRICAL SMOKE SMELL FROM 


RESTROOM EXHAUST FAN


DFRC-B4859 MECH 1:45


65789 TC 4823-MACHINE SHOP-WATER LEAK FROM FLOOR DFRC-B4823 MECH 1:00


65656 TC 703 NEED FIRE VAULTS PUMPED OUT DAOF-B703 MECH 4:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


65692 TC B/4800 - Outage #965 - 4" Water Line Repair DFRC-B4800 MECH 6:00


65727 TC 4800- NO HOT WATER TO RESTROOM FAUCETS DFRC-B4800-FLOOR1 MECH 2:30


65728 TC 4800-1421 INSTALL DRAIN PLUGS AND DRAIN 


COVER


DFRC-B4800-FLOOR1 MECH 3:30


65612 TC 4800-1413 MIDDLE FAUCET INOP DFRC-B4800-FLOOR1 MECH 0:00


65613 TC 703-TOILET RUNNING DAOF-B703 MECH 0:10


65617 TC 4825-REPLACE YELLOW PADS; SAFETY HAZARD DFRC-B4825 MECH 4:00


65749 TC 4854-PULL TOILET & PLUG SEWER HOLE DFRC-B4854 MECH 1:30


65777 TC 4840 BAY 6-CHECK AIR LINE FITTING DFRC-B4840 MECH 0:30


65780 TC 4802-FLOOR DRAIN HAS VERY BAD ODOR; MAY 


NEED ENZYMES


DFRC-B4802 MECH 0:30


66253 TC 703 FABRICATION SHOP-WATER IN AIR LINE DAOF-B703 MECH 0:00


67237 TC 4820 SUMP PUMP CLAMP CAME OFF PIPE; 


SPRAYING WATER EVERYWHERE


DFRC-B4820 MECH 1:00


68035 TC 4852 ROOF LEAK NEXT TO VENT DFRC-B4852 MECH 0:00


68066 TC 4840 BAY 6-NEED MORE MOUSE TRAPS DFRC-B4840 MECH 0:30


67982 TC B/703 - Ramp Gate Inop DAOF-B703 MECH 0:00


68077 TC NB101 - Sewer Ejector Station #3 DFRC MECH 22:00


68081 TC 4823 HM3-CONNEX DOOR WILL NOT OPEN DFRC-B4823 MECH 0:30


68083 TC 4826 PROVIDE AN AIR FILTER REGULATOR FOR 


APPLYING SOME SEALANT; 35-55PSI NEEDED AT 


90PSI PRESENTLY. WORK STOPPAGE. NEEDED 


ASAP


DFRC-B4826 MECH 0:30


67950 TC 4720-Please check the slide gate. The alignment 


seems to be off. It is not closing properly. Thank 


you.


DFRC-B4720 MECH 1:15


68023 TC B/4820 - Overhead Crane inop DFRC-B4820 MECH 1301005 1:00


67963 TC B/4810 - Clogged drain DFRC-B4810 MECH 15:45


68085 TC 4800-1418 MENSROOM-CHECK URINAL 


FURTHEST TO THE RIGHT; GUSHES WATER WHEN 


FLUSHED. SEE PEDRO IF UNSURE OF LOCATION.


DFRC-B4800-FLOOR1 MECH 2:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


68088 TC 4841 MENSROOM: RE-HANG THE PAPER TOWEL 


DISPENSER THAT HAS FALLEN OFF THE WALL


DFRC-B4841 MECH 0:45


68164 TC 4800-1806 SMELL BURNING/SMOKE-LIKE SMELL-


MAYBE ELECTRICAL - IN THE AREA


DFRC-B4800-FLOOR1 MECH 0:30


68166 TC 703-N221 AND N233-REPAIR BASE COVING IN 


TWO ROOMS; CUSTOMER ALREADY HAS 


MATERIALS


DAOF-B703 MECH 0:00


68148 TC 4806 ANCHOR A CONTROL PANEL DFRC-B4806 MECH 0:45


68149 TC 4800-1413 LADIES ROOM-CLOGGED TOILET DFRC-B4800-FLOOR1 MECH 0:30


68171 TC B/703 - N/E Hangar Door DAOF-B703 MECH 7:30


67940 TC 4800-1016 sink faucet running intermittently DFRC-B4800-FLOOR1 MECH 0:30


67990 TC 703-N233 REPAIR DOUBLE ENTRY DOORS; DOOR 


HAS BROKEN OR MISSING "PINS" SO IT CANNOT 


BE SECURED.


DAOF-B703 MECH 0:00


68057 TC B/4823 Break Room - Sink Leaking DFRC-B4823 MECH 1:30


68108 TC 4810 REPLACE BROKEN TOILET SEAT IN BACK 


RESTROOM


DFRC-B4810 MECH 0:30


68113 TC 4801 NE CORNER- CHECK PERSONNEL DOOR 


THAT IS STUCK OPEN


DFRC-B4801 MECH 2:45


67922 TC 4840 REPAIR RAIN GUTTER DFRC-B4840 MECH 0:00


67960 TC 4839 LADIESROOM-TOILET NOT DRAINING WELL 


WHEN FLUSHED; OTHER TWO TOILETS BUBBLING 


WHEN IT FLUSHES.


DFRC-B4839 MECH 1:00


67967 TC 4800-2008 LADIESROOM HAS A CLOGGED TOILET DFRC-B4800-FLOOR2 MECH 1:15


67968 TC 703-SCC REPLACE DOORSTOP THAT GOT 


KNOCKED OFF.


DAOF-B703 MECH 0:25


68009 TC B/4825 - Handicap doors DFRC-B4825-GIFT-SHOP MECH 0:30


68050 TC B/4826 Mens r/r - Exhaust Fan DFRC-B4826 MECH 2:00


67909 TC 4801 NEED FITTING FOR COMPRESSED AIR DFRC-B4801 MECH 1:30


67915 TC 4800-1418 MENSROOM-PAPER TOWEL 


DISPENSER


DFRC-B4800-FLOOR1 MECH 1:45


67919 TC B/4823 - Shop Air Down DFRC-B4823 MECH 1:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


68115 TC 703-N241 & N242 REPAIR SINGLE DOOR TO RM 


N241 AND DOUBLE DOORS AT RM N242


DAOF-B703 MECH 0:00


68129 TC B/703 Rm 111S - Untangle Curtain DAOF-B703 MECH 1:00


67947 TC 4800-3102 Mensroom-Please check a toilet that 


overflows when it is flushed. OR it may be the 


small restroom INSIDE room 3103. The note left 


on my desk was unclear. Thank you.


DFRC-B4800-FLOOR3 MECH 0:00


67949 TC 703-234N Please replace a door stop. See 


Kathleen for which door. Thank you.


DAOF-B703 MECH 0:00


67952 TC 4720 UPS Room-Please lay provisions to catch a 


rodent that seems to be inhabiting the room. This 


is of concern because the rodent may chew on 


wiring. Thank you.


DFRC-B4720 MECH 0:00


68101 TC 4800-1028 NEARBY DRINKING FOUNTAIN 


LEAKING DOWN BACK OF UNIT


DFRC-B4800-FLOOR1 MECH 1:45


68121 TC 4840 BAY 6 REPAIR TWO DOORS THAT ARE NOT 


WORKING PROPERLY. FIRST DOOR IS A 


PEDESTRIAN DOOR THAT IS HAVING PROBLEMS 


WITH IT'S PNEUMATIC CLOSER AND SETTING OFF 


AN ALARM IN SECURITY.


DFRC-B4840 MECH 1:15


68103 TC 4865 SOUTH DOOR-REPAIR DOOR LOCK DFRC-B4865 MECH 0:45


68175 TC B/4850 - Repair Flush Valve DFRC-B4850 MECH 0:15


68140 TC 4802-DRAIN SMELLS BADLY; MAY NEED ENZYMES DFRC-B4802 MECH 0:30


68142 TC 4800-1714 CHECK A VIBRATION IN THE CEILING DFRC-B4800-FLOOR1 MECH 0:15


67942 TC 4820 Ladiesroom: re-mount soap dispenser DFRC-B4820 MECH 2:45


67945 TC 4800-2407 Please repair a roof leak. Thank you. DFRC-B4800-FLOOR2 MECH 1:30


67965 TC 4840 BAY6-REPLACE A 2,000mL SOAP DISPENSER. 


SEE RAUL (JANITORIAL) FOR SPECIFICS.


DFRC-B4840 MECH 1:45


67969 TC GUARD POST 2: RE-MOUNT AND ADJUST 


SENSORS ON GATE ARM


DFRC-B4834 MECH 4:00


67972 TC 4842-ROOF LEAK DFRC-B4842 MECH 2:45







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


67995 TC 4852-PLEASE CHECK A GATE THAT IS OPENING 


AND CLOSING ON IT'S OWN. THIS STARTED ON 


1/3/10 AND WAS LOCKED OUT. WHEN LEFT ON 


IT'S OWN THIS MORNING IT SEEMED FINE AT THE 


TIME.


DFRC-B4852 MECH 0:30


68027 TC 4832 ODIN SIDE- CHECK A BAD ODOR THAT IS 


MAKING THE OCCUPANTS UNCOMFORTABLE


DFRC-B4832-COMPUTER-SUPPORT MECH 4:15


68029 TC 4982 CHECK CONTINUOUSLY FLUSHING TOILET; 


CONCERN THAT IT MAY DRAIN THE BLDG'S 


WATER TANK


DFRC-B4982 MECH 1:00


68031 TC 703 SECOND FLOOR EAST MENSROOM-PUDDLE 


OF CLEAN WATER ON THE FLOOR; CANNOT TELL 


WHERE IT IS COMING FROM


DAOF-B703 MECH 1:00


67979 TC B/703 - Flag stuck DAOF-B703 MECH 0:00


67983 TC B/703 - Repair vehicle gate DAOF-B703 MECH 0:00


67992 TC 4800-SMALL MEZZANINE-THERE IS A DUCT-TAPED 


SECTION OF CARPET THAT HAS SEVERAL STRANDS 


NEEDING TO BE CUT AS THEY ARE A TRIP 


HAZARD.


DFRC-B4800-FLOOR2 MECH 1:00


68043 TC 4820 COMPRESSOR ROOM-REPAIR ROOF TO 


PREVENT RAIN LEAKS FROM WETTING THE 


COMPRESSORS OR ELECTRICAL CABINETS


DFRC-B4820 MECH 2:00


68147 TC 4800-1716 SPRAY NOZZLE NOT WORKING; FILTER 


UNDER SINK NEEDS TO BE CHANGED.


DFRC-B4800-FLOOR1 MECH 2:45


68178 TC 4840-216 CUBICLE 2-REPAIR KEYBOARD TRAY; 


THE TRAY IS DESIGNED TO PIVOT AS WELL AS 


RAISE AND LOWER. IT CAN BARELY MOVE.


DFRC-B4840 MECH 1:00


68179 TC 703-SCC REPAIR/REPLACE SINK FAUCET DAOF-B703 MECH 1:00


67941 TC 4800-1013 window sill leaking and soaking 


drywall during rain


DFRC-B4800-FLOOR1 MECH 0:00


67944 TC 4800-1413 sink faucet running intermittently DFRC-B4800-FLOOR1 MECH 0:30


67958 TC Gate 11-Please check the gate. It is stuck open. 


Thank you. (Corrected - from Gate 12 to Gate 11)


DFRC-GATE-12 MECH 0:15







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


67981 TC 4838-210 CLOGGED AND OVERFLOWING TOILET DFRC-B4838 MECH 0:45


67994 TC 4800-1029 REPLACE OLD BANNER WITH NEW 


ONE. SEE GABY IN RM 1029 FOR BANNER.


DFRC-B4800-FLOOR1 MECH 0:30


68015 TC NASA Dryden__DE-ICE THE WALKWAYS AND ANY 


AREAS THAT MAY BE SLIP HAZARDS.


NASA-DRYDEN MECH 1:20


68016 TC 4840-BAY5 BRING MOUSE TRAPS DFRC-B4840 MECH 0:15


68067 TC 4809 REMOVE 2 CRUMBLED PARKING BLOCKS; 


FOD ISSUE


DFRC-B4809 MECH 0:30


68086 TC B/703 2nd Fl R/R - Restore Restrooms DAOF-B703 MECH 0:00


67936 TC Gate 12-stuck half way open DFRC-GATE-12 MECH 0:10


67977 TC B/4810 - Clogged toilet DFRC-B4810 MECH 0:30


68002 TC 4823-CHEM CRIB_COLLECT AND REMOVE SAND 


BAGS LEFT FROM LAST STORM; SEE CHRISSY 


URIAS.


DFRC-B4823 MECH 0:15


67924 TC 4820-113 MENSROOM SHOWER LEAK DFRC-B4820 MECH 0:45


68091 TC B/4859 Womens r/r - Toilet handle problem DFRC-B4859 MECH 0:45


68137 TC 4800-1413 LADIESROOM-FIRST STALL HAS A 


CLOGGED TOILET


DFRC-B4800-FLOOR1 MECH 0:30


68004 TC B/703 - Safety Repairs DAOF-B703 MECH 0:00


68019 TC 4825 SECURITY-REPLACE MISSING CEILNG TILE DFRC-B4825-POST1 MECH 0:30


68116 TC 4800-2407 WATER SPOT ON CEILING THAT LOOKS 


WET; IT IS OVER SANDY'S DESK.


DFRC-B4800-FLOOR2 MECH 4:45


70116 TC 703 FOURTH FLOOR MEZZANINE - REPLACE 


INOPERABLE HOT WATER RECIRCULATING PUMP


DAOF-B703 MECH 1:05


70119 TC 703-N131D LIFE SUPPORT-NEED MOUSE TRAPS 


TO START; THE RODENTS ARE NESTING IN LIFE 


SUPPORT. THEY ARE ALSO EATING VERY PRICEY 


HIGH ALTITUDE FOOD


DAOF-B703 MECH 15:30


70090 TC B/4800 Rm 2008 - Toilet not flushing DFRC-B4800-FLOOR2 MECH 0:15


70093 TC 4820-109 MENSROOM NEEDS ENZYMES POURED 


DOWN THE DRAINS


DFRC-B4820 MECH 0:15


70137 TC 4840 REAR EXTERIOR - CHECK GAS SMELL DFRC-B4840 MECH 0:30







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


70138 TC 4800-1125 MENS ROOM - TOILET OUT OF 


SERVICE DUE TO NO WATER


DFRC-B4800-FLOOR1 MECH 3:00


70181 TC 4840 BAYS 4 AND 5 - EXTERIOR SOUTH SIDE 


CHECK A CHEMICAL SMELL THAT IS SO STRONG IT 


OVERWHELMED A COUPLE OF OCCUPANTS


DFRC-B4840 MECH 0:15


70185 TC 4820-101 BREAK ROOM SINK CLOGGED ON SIDE 


OPPOSITE THE DISPOSAL; SEE GABY (JANITORIAL) 


FOR SPECIFICS


DFRC-B4820 MECH 1:00


70261 TC 4800-1016 LADIES ROOM - TOILET LEAKS 


AROUND BASE AT FLOOR WHEN FLUSHED; 


CHECKED AFTER WATER CLEANED UP


DFRC-B4800-FLOOR1 MECH 1:45


70027 TC 4820 ELEVATOR CEILING (METAL GRATE) HAS 


FALLEN


DFRC-B4820 MECH 0:45


70031 TC 703 SECOND FLOOR NORTH BREAK ROOM-HANG 


SOAP AND PAPER TOWEL DISPENSERS; SEE DEIDA 


FOR SPECIFICS


DAOF-B703 MECH 0:30


70052 TC B/703 - Repair Hangar Door DAOF-B703 MECH 1:00


70148 TC 4820 LADIES ROOM - AUTO FAUCET WHEN 


ACTIVATED SPRAYS BADLY UNDER THE SINK AND 


AT THE VALVE


DFRC-B4820 MECH 6:00


70291 TC 4857 MENS ROOM TOILET LEAKING ON FLOOR AT 


BASE SEAL WHEN FLUSHED


DFRC-B4876 MECH 2:15


70076 TC 703 SECURITY MAIN GATE - THE CHAIN IS LOOSE 


AND THE GATE IS HANGING IMPROPERLY; 


SECURITY IS WORRIED SOMETHING IS BROKEN 


AND THE GATE WILL BE COMPROMISED LEADING 


TO A VULNERABILITY IN SAFETY


DAOF-B703 MECH 1:00


70110 TC B/4840 Bay 4 - Hangar Door DFRC-B4840 MECH 4059002 3:30


70179 TC 4824 COMPRESSOR-REPLACE BROKEN PRESSURE 


GAGE AND BROKEN PRESSURE RELIEF VALVE


DFRC-B4824 MECH 401001 1:45


70189 TC B/4800 Rm 1303 - Sink Leaking DFRC-B4800-FLOOR1 MECH 2:00


70222 TC 703 AGE SHOP - CHECK ROLL UP DOOR; NOT 


WORKING PROPERLY


DAOF-B703 MECH 1:00


70167 TC B/4848 - Replace door sweeps DFRC-B4848 MECH 3:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


70228 TC 4823 CHEMICAL CRIB OFFICES - UNISEX 


RESTROOM HAS SLOW DRAINING OR CLOGGED 


SINK


DFRC-B4823 MECH 1:15


70252 TC 4830A BLDG LEAKED BADLY DURING LAST RAIN; 


NEED TO PREP FOR ONCOMING RAIN. OVER 


KELLY SNAP'S DESK THE LEAKS WERE THE WORST 


WHERE THERE IS A DIVIDE WITH THE KITCHEN ON 


THE OTHER SIDE.


DFRC-B4830A MECH 0:15


70143 TC 4825 SECURITY BREAK ROOM - REPLACE SEVERAL 


DAMAGED CEILING TILES; SEE DORIS KEELER FOR 


SPECIFICS


DFRC-B4825-POST1 MECH 6:00


70195 TC 4800-1016 LADIES ROOM HAS A TOILET CLOGGED 


AND IT WILL NOT FLUSH; THE TOILET IS TO THE 


LEFT WHEN ENTERING THE ROOM


DFRC-B4800-FLOOR1 MECH 0:15


70289 TC 4809 SHOP SINK HAS NO HOT WATER ANY MORE DFRC-B4809 MECH 0:45


70100 TC 703 THIRD FLOOR SOUTHEAST MENS ROOM - 


CLOGGED SINK


DAOF-B703 MECH 1:05


70109 TC 4854 BROKEN GAS PUMP NOZZLE; UNLEADED 


GAS NOZZLE POPPED OFF TANK. NEEDS LOCK 


OUT/TAG OUT


DFRC-B4854 MECH 0:30


70188 TC B/4800 Rm 1125 - Mens Restroom Urinal DFRC-B4800-FLOOR1 MECH 0:15


70305 TC 4825 AMERICAN EATERY/ROBIN HOOD SERVICE 


AREA SINK(S) ARE LEAKING UNDERNEATH 


AGAINST THE WALL; SEE GEMMA BURRESS x3689


DFRC-B4825-GIFT-SHOP MECH 2:00


70306 TC 4826 EXTERIOR SOUTHWEST DOOR IS NOT 


SECURING PROPERLY; LATCH AND STRIKE PLATE 


NOT MEETING


DFRC-B4826 MECH 0:30


70024 TC 4864 WATER LEAK AT AN EXTERIOR COMM 


ROOM DOOR; MAY BE A WATER HEATER.


DFRC-B4864 MECH 2:15


70036 TC B/4850 - Faucet Repair DFRC-B4850 MECH 4:15


70051 TC 703 URINAL LEAKING IN THE NORTHWEST MENS 


ROOM OF THE HANGAR


DAOF-B703 MECH 0:27







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


70102 TC 4820-123 "WATER TUNNEL" CHECK ROLL UP 


DOOR; THE DOOR IS SHAKY, IT CATCHES, AND 


MAY NEED LUBING. SEE KNUT ROEPEL (661-802-


1567)


DFRC-B4820 MECH 1:00


70103 TC 4800-3103 CHECK A SINK DISPOSAL THAT SEEMS 


TO BE STUCK; OCCUPANTS CAN HEAR THE 


MOTOR BUT CANNOT TELL THE BLADE IS 


TURNING


DFRC-B4800-FLOOR3 MECH 0:30


70174 TC 4876 CHECK DOOR CLOSER ON PERSONNEL DOOR 


IN THE WAREHOUSE PART OF THE BLDG


DFRC-B4876 MECH 1:30


70286 TC 4838 EXTERIOR WHITE SIGN AND POST ARE 


READY TO BREAK IN THE WIND


DFRC-B4838 MECH 0:15


70303 TC B/703- Repair Door Handle DAOF-B703 MECH 0:45


70080 TC 4827 PIPE TO WASHING MACHINE IS LEAKING 


BADLY


DFRC-B4827 MECH 0:30


70124 TC NASA Dryen-repair pothole on exit side between 


Guard Post #1 and stop sign (near the SR-71).


NASA-DRYDEN MECH 1:30


70128 TC 703-S142A AND B - NEED FOUR THINGS: MOUSE 


TRAPS; ADJUST DOOR SWEEP ON HANGAR-SIDE 


DOOR; REPLACE DOOR SWEEP ON REAR DOOR. 


S142B DARYL TOWNSEND'S OFFICE:DOOR TO 


HANGAR NEEDS DOOR SWEEP


DAOF-B703 MECH 1:10


70129 TC 703 FIRST FLOOR SOUTH BREAK ROOM - UNDER-


SINK WATER HEATER INOP


DAOF-B703 MECH 1:35


70157 TC 703 SAFETY RELATED -EAST END: 2ND, 3RD, AND 


4TH FLOORS- REPAIR SIX DOOR SAFETY SECURITY 


BARS; SEE RALPH FOR MATERIALS


DAOF-B703 MECH 0:00


70171 TC 4800-1018 MENS ROOM HAS A VERY BAD ODOR 


THAT THE JANITOR CANNOT CLEAN AWAY. 


PERHAPS THE DRAINS NEED ENZYMES.


DFRC-B4800-FLOOR1 MECH 0:30


70223 TC B/4800 Rm 1016 - Intermittent Faucet DFRC-B4800-FLOOR1 MECH 1:00


70237 TC 703-341 BOB MEYER'S OFFICE HAS A 


FAUCET/SINK FILTER THAT NEEDS TO BE 


CHANGED; SEE BRIANA FOR SPECIFICS


DAOF-B703 MECH 0:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


70238 TC 4800-1729 LADIES ROOM - TOILET TO THE RIGHT 


SPLASHES UP QUITE HIGH WHEN FLUSHED 


SPRAYING ALL AROUND AND THE WALLS


DFRC-B4800-FLOOR1 MECH 0:30


70242 TC NASA - Turnstile Checks DFRC MECH 3:45


70249 TC 703 SECOND FLOOR NORTH - FIVE DOORS NEED 


TO BE REPLACED. DOORS PROVIDED BY CODE O.


DAOF-B703 MECH 0:00


70268 TC 4830E ENTRY WAY DOOR BENT AT TOP HINGE 


PERHAPS DUE TO WIND; THE DOOR FRAME MAY 


BE BENT AS WELL


DFRC-B4830E MECH 1:00


70282 TC 4810 REPLACE LEAKING VALVE IN KITCHEN 


CLOSET


DFRC-B4810 MECH 0:00


70296 TC B/703 - Replace Compressor Valve DAOF-B703 MECH 403005 1:00


70029 TC 4800-2120 AND 2108-IN ROOM 2120 A CEILING 


LEAK THAT WAS TAKEN CARE OF LEFT A SMUDGE 


ON THE WALL THAT NEEDS TO BE CLEANED UP. 


IT'S IN THE CORNER TO THE RIGHT. ROOM 2108 


STILL HAS PLASTIC UP AND NEEDS


DFRC-B4800-FLOOR2 MECH 2:00


70273 TC 4800-1115 DOOR STICKING SO BADLY VISITORS 


THINK IT IS LOCKED


DFRC-B4800-FLOOR1 MECH 1:15


70285 TC 4810 secure the loose angle brackets that hold 


the wooden panels in place on the wind break at 


the north side entrance


DFRC-B4810 MECH 0:15


70072 TC 4852 A MANUAL ROLL-UP DOOR HAS A BROKEN 


LINK IN IT'S CHAIN AND CANNOT BE USED.


DFRC-B4852 MECH 1:00


70074 TC 703 NORTHEAST HANGAR - SMALL ROLL-UP 


DOOR NEEDS WEATHERSTRIPPING


DAOF-B703 MECH 3:00


70086 TC 4800-3305 MENS ROOM HAS A CLOGGED URINAL 


THAT OVERFLOWED AND SPILLED ONTO THE 


FLOOR


DFRC-B4800-FLOOR3 MECH 9:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


70231 TC 4840-144 MENSROOM - THIRD URINAL TO THE 


LEFT; AFTER THE FLOOR IS MOPPED AND THE 


URINAL IS FLUSHED A COUPLE OF TIMES A 


PUDDLE COLLECTS AROUND IT ON THE FLOOR. 


THIS REPEATS. THERE IS NO CLEAR SOURCE


DFRC-B4840 MECH 28:45:00


70232 TC 4810 CODE F LADIESROOM - THE TOILET IS 


CLOGGED


DFRC-B4810 MECH 0:30


70236 TC 703-S123B CHECK DOOR CLOSER DAOF-B703 MECH 0:00


70293 TC 4825 SECURITY MENS ROOM - TWO TOILETS ARE 


CLOGGED.


DFRC-B4825-POST1 MECH 2:00


70091 TC B/703 S/E end - Rpr door frame DAOF-B703 MECH 0:15


70101 TC 4810 CHECK TOILET IN BACK DOCK; LEAKING 


SEALS AT WALL AND WHERE INCOMING WATER 


MEETS TANK. SEE BLANCA (JANITORIAL)FOR 


SPECIFICS


DFRC-B4810 MECH 4:00


70198 TC 703 EAST PARKING LOT-ROTO GATE ON THE 


WEST SIDE IS SPINNING FREELY AND LOCKING AT 


THE WRONG TIMES


DAOF-B703 MECH 4:05


70208 TC 4822 MEDICAL CLINIC- TWO RESTROOMS BACK 


FROM THE FRONT DESK THE TOILET SEEMS 


CLOGGED AS THE WATER RISES WITH EACH 


FLUSH


DFRC-B4822-MEDICAL MECH 1:00


70257 TC 4810 CODE F MENS ROOM TOILET HAS BROKEN 


SEAT


DFRC-B4810 MECH 0:00


70258 TC Flightline (Behind B/4820) Spotlight DFRC-FLIGHTLINE MECH 0:15


72312 TC 4820 EXTERIOR - NEAR THE COOLER CLOSEST TO 


BLDG 4800 THERE IS A BROKEN LATCH THAT 


NEEDS ATTENTION


DFRC-B4820 MECH 0:15


72412 TC 4802 CHECK HANGAR DOOR; NOT OPERATING 


CORRECTLY


DFRC-B4802 MECH 18:30


72429 TC 4876 CHECK A CANOPY IN THE LOT TO THE REAR 


OF THE BLDG; THE WIND IS TEARING IT OFF AND 


IT IS GETTING PROGRESSIVELY WORSE.


DFRC-B4876 MECH 1:30


72431 TC 4840 ENTRY WAY DOORS MALFUNCTIONING; 


MAY BE THE WIND


DFRC-B4840 MECH 0:30







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


72434 TC B/T-17 - Troubleshoot Doors DFRC-T-17 MECH 0:15


72449 TC 703 SOUTHWEST END OF HANGAR; CHECK 


PERSONNEL DOUBLE DOORS. HYDRAULICS MAY 


NEED ADJUSTMENT


DAOF-B703 MECH 0:25


72348 TC 4800-1729 LADIES ROOM TOILET OVER-FLOWING DFRC-B4800-FLOOR1 MECH 1:00


72435 TC B/4802 - Repair Sign/Railing DFRC-B4802 MECH 0:15


72446 TC B/4830E -- Repair door DFRC-B4830E MECH 1:15


72464 TC 4809 A 6'x6' AREA OF FLOOR TILE IS COMING UP 


CREATING A TRIPPING HAZARD; LOCATED IN 


MAIN HALL


DFRC-B4809 MECH 2:00


72467 TC 4840-163 THERE IS A MINOR LEAK ABOVE A 


WATER HEATER BUT NEAR A POWER STRIP


DFRC-B4840 MECH 0:30


72469 TC 4864 PUT MOUSE TRAPS IN ALL OFFICE AREAS OF 


THE BLDG. SEE PHIL FOR ACCESS AND LOCATIONS


DFRC-B4864 MECH 1:00


72470 TC 4982 CHECK THE TOILET; IT IS RUNNING NON-


STOP


DFRC-B4982 MECH 1:00


72325 TC B/4800 Rm 1729 - Repair Sanitizer DFRC-B4800-FLOOR2 MECH 1:00


72373 TC 4800-1016 LADIES ROOM TOILET CLOGGED DFRC-B4800-FLOOR1 MECH 0:45


72403 TC 4833 RUPTURED PIPE IN MENS ROOM DFRC-B4833 MECH 0:15


73621 TC 4808 NORTH DOOR LATCH GUARD COMING OFF DFRC-B4808 MECH 0:30


73623 TC GATE 5 - WHEELS ARE COMING OFF TRACK DFRC-GATE-05 MECH 0:15


73627 TC 4800-2149 LADIES ROOM - FAUCET INOPERABLE; 


THIRD FAUCET FROM THE ENTRY DOOR


DFRC-B4800-FLOOR2 MECH 2:00


72318 TC 4820-120 A KNOB ON THE DOOR FROM EXTERIOR 


TO INTERIOR OF ROOM IS NOT WORKING; THE 


KNOB SPINS WITHOUT TURNING TO OPEN THE 


DOOR


DFRC-B4820 MECH 1:15


72329 TC 4850-110 CHANGE SINK FILTER DFRC-B4850 MECH 0:45


72332 TC NASA-Dryden ESCORT AF CIV. ENG. REP WHO 


WILL BE CHECKING FOR GAS LEAKS


NASA-DRYDEN MECH 1:00


72335 TC T-72 ROOF LEAK; REPAIR BEFORE RAIN. SEE 


DANNY FOR SPECIFIC LOCATION OF LEAK


DFRC-T-72 MECH 1:30







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


72437 TC B/4825 Cafe - Troubleshoot Doors DFRC-B4825-GIFT-SHOP MECH 0:00


72444 TC B/4837 - Repair / Replace Roof Baffle DFRC-B4837 MECH 0:00


72455 TC B/703 - Repair Loose Panel DAOF-B703 MECH 0:00


72564 TC 4840 FIRST FLOOR MENS ROOM - URINAL TO THE 


LEFT HAS BADLY LEAKING SUPPLY LINE THAT IS 


LEAKING DOWN AND ACROSS THE REST ROOM 


FLOOR


DFRC-B4840 MECH 0:15


72565 TC 4841 EXTEIROR; TO THE RIGHT SIDE OF THE 


ENTRANCE THERE IS A RAIN GUTTER DRAIN THAT 


HAS A LOOSE/BROKEN BRACE THAT MAY CAUSE 


THE DRAIN TO BECOME A SAFETY HAZARD


DFRC-B4841 MECH 0:15


72566 TC 4820 FIRST FLOOR MENS ROOM - THE FIRST 


TOILET WHEN WALKING INTO THE REST ROOM IS 


LEAKING BADLY AT THE BASE ON THE FLOOR; THE 


LEAK IS BAD AND NEEDS IMMEDIATE RESPONSE


DFRC-B4820 MECH 2:45


72569 TC T-47 DRIPPING FAUCET IN KITCHEN SINK DFRC-T-47 MECH 6:00


72356 TC 4810 LADIES TOILET NEXT TO WORK CONTROL IS 


CLOGGED AND WASN'T FLUSHING WELL BEFORE 


CLOG


DFRC-B4810 MECH 0:30


72413 TC 4800-3202 CHECK A "STIFF" DOOR THAT WILL 


NOT CLOSE ALL THE WAY VERY WELL AND 


THEREFORE CANNOT ENGAGE THE LYNX SYSTEM; 


CHECK THE LATCH IT IS NOT MOVING WITH THE 


TURNING OF THE DOOR KNOB.


DFRC-B4800-FLOOR3 MECH 1:00


72415 TC 4840 BAY 6 - ROLL UP DOOR INOP DFRC-B4840 MECH 0:00


72416 TC 4840 CHECK REAR EXTERIOR DOORS. THEY ARE 


NOT LATCHING AND THE WIND IS CAUSING 


PROBLEMS WITH THEM


DFRC-B4840 MECH 1:45


72419 TC 703 FIRST FLOOR SOUTH EAST LADIES ROOM SINK 


DRAINING SLOWLY


DAOF-B703 MECH 1:07


72420 TC 4839 WATER LINE BROKEN; WATER GOING ALL 


OVER


DFRC-B4839 MECH 10:00


72320 TC 4831 CHECK CLOSER ON ENTRY WAY DOOR; IT IS 


COMING OFF AND APART SO THAT IT MAY 


BECOME A SAFETY HAZARD SOON


DFRC-B4831 MECH 1:30







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


72426 TC 4825 CAFETERIA FRONT DOOR - CHECK DOOR AS 


IT IS COMING APART; PERHAPS FROM THE WIND. 


SEE GEMMA BURRESS x3689 FOR SPECIFICS


DFRC-B4825-GIFT-SHOP MECH 1:15


72485 TC B/4800 Rm 1018 - Urinal Running DFRC-B4800-FLOOR1 MECH 0:30


72563 TC B4876 - Repair downspouts/gutters DFRC-B4876 MECH 32:30:00


72509 TC 4810 REPLACE DOOR CLOSER ON DOOR GOING 


TO CODE F ON THE WEST SIDE ENTRY WAY


DFRC-B4810 MECH 1:30


72549 TC 4810 NORTH MENS ROOM NEAR CODE F - THE 


ENTRY DOOR TO THE MENS ROOM IS COMING 


OFF AT THE HINGES


DFRC-B4810 MECH 0:15


72552 TC 4854 REPAIR JPTS TANK DFRC-B4854 MECH 0:00


72511 TC 4850 MENS ROOM - URINAL TO THE RIGHT RUNS 


FROM THE HANDLE STICKING "OPEN"; TOILET 


KEEPS CLOGGING FREQUENTLY AND MAY NEED 


TO BE SNAKED (THE STALL WITH THE PLUNGER IN 


IT)


DFRC-B4850 MECH 2:30


72528 TC T-79 REPAIR ROOF LEAK; WATER STAINS SHOW 


WHERE THE RAIN SEEPS IN


DFRC-T-79 MECH 0:30


72501 TC T-47 BREAK ROOM- REPLACE APPROX. SIX FLOOR 


TILES


DFRC-T-47 MECH 9:15


72502 TC 4840-242 MENS ROOM MIDDLE URINAL IS 


LEAKING WHEN FLUSHED; IT LEAKS AT THE 


HANDLE AND AT THE "SHOULDERS" WHERE THE 


NECK MEETS THE BODY OF THE URINAL


DFRC-B4840 MECH 1:45


72579 TC 4840-144 MENS ROOM - URINAL LEAKING AGAIN; 


THE LEAK IS UP AND OPPOSITE THE HANDLE, JUST 


SLOW DRIPPING BUT CONSTANT


DFRC-B4840 MECH 2:00


72407 TC 4800-2515 MENS ROOM FIRST TOILET HAS 


BECOME VERY NOISY WHEN FUNCTIONING


DFRC-B4800-FLOOR2 MECH 1:00


72321 TC 4876 DOOR KNOB TO BACK OFFICE DOOR IS NOT 


WORKING PROPERLY


DFRC-B4876 MECH 0:45







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


72340 TC 4800 STAIRWELL 7 - THE STAIRWELL DOOR 


GOING TO THE SECOND FLOOR IS LOCKING WHEN 


SHUT SO THAT UPON EXITING THE SECOND 


FLOOR ONE CANNOT THEN RE-ENTER IT.


DFRC-B4800-FLOOR2 MECH 0:30


72388 TC 4846 REPOSITION KEYBOARD TRAY APPROX 6" TO 


THE RIGHT; CENTER THE TRAY


DFRC-B4846 MECH 0:30


72399 TC 4824 WATER LEAK ON DOMESTIC MAIN LINE TO 


THE LOT


DFRC-B4824 MECH 16:30


72402 TC 703 THIRD FLOOR EAST MENS ROOM 


HANDICAPPED STALL TOILET LEAKING FROM THE 


BACK OF THE TANK DOWN TO THE FLOOR


DAOF-B703 MECH 0:40


72423 TC 4840 TRASH OR RECYCLING RECEPTACLE NEAR 


DUMPSTERS HAS BLOWN OVER IN THE WIND 


AND HAS LET LOOSE A LOT OF FOD


DFRC-B4840 MECH 0:15


72424 TC 4800-1029 NEED DOOR SWEEPS PUT ON DOORS; 


OFFICE NEXT TO EXTERIOR DOORS AND SUBJECT 


TO RODENT, REPTILE, AND PEST ENTRY


DFRC-B4800-FLOOR1 MECH 0:30


73624 TC 703 THIRD FLOOR LADIES ROOM ADA STALL 


TOILET OVERFLOWING


DAOF-B703 MECH 0:25


72478 TC B/4839 - Repair Door Latch DFRC-B4839 MECH 0:30


72433 TC 4800-3305 MENS ROOM CHECK URINALS; WHEN 


ONE URINAL IS FLUSHED IT BACKWASHES UP 


THROUGH BOTH URINAL DRAINS.


DFRC-B4800-FLOOR3 MECH 3:00


72442 TC B/4859 East Door - Door Won't Open/Close DFRC-B4859 MECH 1:00


72450 TC 4800-1016 LADIES ROOM - OVERFLOWING TOILET DFRC-B4800-FLOOR1 MECH 0:30


72534 TC GATE 50 - WHEELS FELL OFF GATE NASA-DRYDEN MECH 7:00


72541 TC 4820 NEED AT LEAST 3 PACKS OF MOUSE TRAPS DFRC-B4820 MECH 0:15


72542 TC 703 PUMP WATER OUT OF VAULTS DAOF-B703 MECH 4:00


72543 TC 4825 NORTHEAST CORNER OF ROOF HAS A 


BACKED UP DRAIN LINE; ROOF FLOODED OVER 


CAFETERIA PART OF ROOF


DFRC-B4825 MECH 7:15







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


72379 TC 4810 ADJUST DOOR TO HANG FLUSH WITH DOOR 


FRAME; DOOR NEAR WATER FOUNTAIN GOING 


TO KITCHEN AND CODE F


DFRC-B4810 MECH 2:30


72405 TC 703 TOOL CRIB - CHECK DIFFICULT DOOR KNOB 


ON DOOR GOING TO THE OFFICE AREA FROM THE 


WAITING AREA; SEE SCOTT OR DANIEL


DAOF-B703 MECH 0:25


72441 TC B/4838 2nd Flr - Adjust Doors DFRC-B4838 MECH 0:15


72453 TC 4800 THIRD FLOOR FAN DECK - DOOR NEEDS 


PLATE ON LATCH PART OF DOOR TO KEEP DOOR 


FROM BEING FORCED OPEN.


DFRC-B4800-FLOOR3 MECH 1:00


72476 TC 4800-3103 DOUBLE DOORS LEFT OF ELEVATOR 


ARE STIFF, DIFFICULT TO CLOSE, AND THE LATCH 


IS DIFFICULT ALSO; CHECK BEFORE REFERRING TO 


LOCKSMITH.


DFRC-B4800-FLOOR3 MECH 1:00


72477 TC 4800-2515 SECOND TOILET HAS A LEAK AT THE 


BASE ON THE FLOOR WHEN FLUSHED


DFRC-B4800-FLOOR2 MECH 3:00


72482 TC 4843 EXTERIOR - A "STOP AHEAD" SIGN NEAR 


THIS CONNEX IS ABOUT TO BECOME A WIND 


HAZARD. IT IS FLOPPING AROUND LIKE IT HAS 


BROKEN BOLTS


DFRC-B4843 MECH 1:30


72483 TC 4820 MENS ROOM (ONLY WORKING ONE DURING 


CONSTRUCTION) HAS A BROKEN, MANUAL, OLD 


BROWN PAPER TOWEL DISPENSER THAT NEEDS 


REPAIR OR REPLACEMENT


DFRC-B4820 MECH 1:00


72484 TC 703 THREE REPAIRS: 1) 2ND FL RM 220A LADIES 


ROOM THE FIRST TOILET SPRAYS WATER, 2) SW 


CORNER DOOR INTO THE HANGAR IS BLOCKED 


OPEN DUE TO A BENT PLATE, 3) INCOMING 


SPEED LIMIT SIGN COMING DOWN


DAOF-B703 MECH 1:45


72516 TC 4864 CHECK MICE TRAPS; DISPOSE OF MICE DFRC-B4864 MECH 0:30


72524 TC 4720 TWO EXTERIOR DOORS, ONE DOUBLE AND 


ONE SINGLE, NEED TO HAVE DOOR SWEEPS AND 


WEATHER STRIPPING PUT ON THE DOORS


DFRC-B4720 MECH 4:15







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


72526 TC 4826 ROLL-UP DOOR WILL NOT CLOSE DFRC-B4826 MECH 5:30


74195 TC B/4840 Bay 3 - Hangar Door DFRC-B4840 MECH 4059001 3:00


73995 TC 4808 LIFE SUPPORT - CHECK DOOR CLOSER ON 


ENTRY WAY DOOR; DOOR IS SLAMMING SHUT. 


SEE SEAN x3837


DFRC-B4808-LIFE-SUPPORT MECH 1:45


74190 TC 4820 FIRST FLOOR BREAK ROOM - FAUCET 


DRIPPING CONSTANTLY


DFRC-B4820 MECH 1:45


74191 TC 4822 PSSF - ENTRY WAY DOOR IS STICKING AT 


THE TOP


DFRC-B4822-PSSF MECH 1:15


74192 TC 4830C - REPLACE WET CEILING TILES; SEE MARIA 


OR TONY KAWANO


DFRC-B4830C MECH 0:00


74801 TC 4840-156 CUBICLE 7 JESSICA PETERSON HAS A 


TRAY FOR HER COMPUTER MOUSE THAT NEEDS 


TO BE REMOVED FROM HER DESK.


DFRC-B4840 MECH 0:15


74802 TC NB106 REMOVE AND REPLACE SEWER LID SO THE 


G-2 LAVATORY DUMP CART COULD BE EMPTIED.


DFRC-NB106 MECH 0:15


74803 TC 4838-201 PLUGGED DRAIN LINE ON CRAC UNIT DFRC-B4838 MECH 1:30


74804 TC 4820 FLOOR DRAIN PLUGGED IN THE 


COMPRESSOR ROOM


DFRC-B4820 MECH 10:00


74794 TC 4800-2008 LADES ROOM HAS A CLOGGED TOILET DFRC-B4800-FLOOR2 MECH 1:00


74761 TC B/703 N/E Mens rm - Toilet running DAOF-B703 MECH 0:20


74776 TC 703 INVESTIGATE NEED FOR RESTRICTED 


AIRFLOW/ PEST CONTROL WHERE DOORS AND 


ENTRY WAYS ARE CONCERNED; INCLUDING 


TAKING A COUNT OF DOORS THAT MAY NEED 


THIS ATTENTION.


DAOF-B703 MECH 0:00


74779 TC T-70 WATER LEAKING FROM UNDER EAST SIDE OF 


TRAILER


DFRC-T-70 MECH 4:30


74780 TC 4800 NEAR 1012 CHECK *EXTERIOR* DOOR NEAR 


CFO'S OFFICE; THE DOOR IS SLAMMING THOUGH 


THERE IS NO WIND. CHECK DOOR CLOSER.


DFRC-B4800-FLOOR1 MECH 1:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


74769 TC 4825 ISF AUDITORIUM - PICTURE HAS FALLEN 


PRECARIOUSLY ONTO A LEDGE AND IS A SAFETY 


ISSUE


DFRC-B4825-GIFT-SHOP MECH 1:30


74770 TC 4800-3206 THE DOOR IS NOT SHUTTING 


PROPERLY; THE DOOR USUALLY SWINGS FREELY 


AND PULLS CLOSED ON IT'S OWN TO LATCH INTO 


THE LYNX SYSTEM. DOOR #3206


DFRC-B4800-FLOOR3 MECH 0:15


74800 TC B/703 Rm S333 - Troubleshoot Water Filter DAOF-B703 MECH 0:35


74773 TC 4810 "CODE F" MENS ROOM ON NORTH END OF 


BLDG HAS AN OVERFLOWING TOILET.


DFRC-B4810 MECH 0:30


74782 TC 4830 BLDGS A-E ASSESS ALL BLDGS FOR ROOF 


LEAK DAMAGE, CEILING TILE DAMAGE, FLOORING 


IN DISREPAIR, FOR PEST INFESTATIONS


DFRC MECH 0:00


74765 TC B/4800 RM 1418 - Toilet Running DFRC-B4800-FLOOR1 MECH 0:15


75400 TC 703 VCC - WATER FILTRATION LIGHT ON DAOF-B703 MECH 0:30


75426 TC B 4830E-Please check the flooring in the unisex 


restroom. It is pulling up creating a tripping 


hazard. Thank you.


DFRC-B4830E MECH 20:30


75425 TC 4800-1422 ONE SIDE OF THE ROOM SMELLS LIKE 


A RODENT DIED


DFRC-B4800-FLOOR1 MECH 0:45


75480 TC 4870 COVER OR CLOSE OFF THREE CONDUIT 


THAT ARE IN AN ELECTRICAL BOX IN THE KITCHEN 


AREA; LIKEWISE, UNDER THE FLOOR THERE ARE 


THREE CONDUIT THAT NEED TO BE SEALED. THIS 


IS FOR RODENT-PROOFING.


DFRC-B4870 MECH 0:30


75519 TC 4825 CAFETERIA REST ROOM TOILET RUNNING DFRC-B4825-GIFT-SHOP MECH 0:30


75520 TC 703 SOUTHWEST STAIRWELL - THE ELEVENTH 


STEP FROM THE BOTTOM IS LOOSE CREATING A 


SAFETY HAZARD


DAOF-B703 MECH 1:40


75431 TC 4800-1714 DOUBLE DOORS HYDRAULIC CLOSER 


ALLOWING DOORS TO SLAM SHUT; SAFETY 


HAZARD


DFRC-B4800-FLOOR1 MECH 0:15


75359 TC B/4800 - Handicap Door Jammed DFRC-B4800-FLOOR1 MECH 5:45


75565 TC B/703 Rm 141B - Troubleshoot Air line DAOF-B703 MECH 0:35







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


75482 TC 703 ROOM NEXT TO ROOM 126 NEEDS SAFETY 


STRIP MARKING THE SWING PATTERN ON THE 


FLOOR


DAOF-B703 MECH 0:30


75497 TC B/4809 - Open Manhole Cover DFRC-B4809 MECH 0:15


75406 TC NASA - Troubleshoot Pressure Relief Valves DAOF MECH 0:00


75416 TC B/703 Mens R/R - Clogged Sink DAOF-B703 MECH 0:00


75462 TC 4809 EXTERIOR EAST SIDE - PART OF RAIN 


GUTTER OVER DOOR IS COMING OFF; SAFETY 


HAZARD.


DFRC-B4809 MECH 2:30


75523 TC 4825 SEWER BACKED UP DFRC-B4825 MECH 8:30


75502 TC 4876 ROLL-UP DOOR ON THE DOCK JERKS AND 


MAKES NOISE WHEN IT GOES ABOVE THE RED 


MARK.


DFRC-B4876 MECH 0:30


75503 TC 703 MAIN HANGAR DOORS - REPAIR CABLE 


BRACKET.


DAOF-B703 MECH 11:25


75525 TC 4825 THREE LEAKING SINKS; ONE AT ANTHONY'S 


PIZZA AND TWO AT AMERICAN EATERY


DFRC-B4825-GIFT-SHOP MECH 2:00


75365 TC B/4825 - Patio Doors - Troubleshoot & Repair 


doors


DFRC-B4825-GIFT-SHOP MECH 0:30


75477 TC 703 S by Room 344 – ceiling tile needs to be 


placed back into position


DAOF-B703 MECH 0:10


75478 TC 703 2nd fl North/West by the restrooms – the 


door in the hallway needs to have the “safety 


zone” sticker placed stating which way the door 


opens to prevent a hazard.


DAOF-B703 MECH 0:30


75479 TC 703-332 and first floor breakroom - hang 3 


posters; see Sandy


DAOF-B703 MECH 0:25


75372 TC 4840-226 WATER LEAKING FROM CEILING DFRC-B4840 MECH 1:00


75382 TC 703 FIRST FLOOR NORTH SIDE BETWEEN SHEET 


METAL SHOP AND LIFE SUPPORT - MENS ROOM - 


SEVERAL TOILETS ARE NOT FLUSHING


DAOF-B703 MECH 0:30


75401 TC 4870 DISPOSE OF RODENT AND SET MORE TRAPS 


IN KITCHEN


DFRC-B4870 MECH 0:45


75404 TC 4825 SECURITY MENS ROOM - TWO BROKEN TILE 


CREATING TRIPPING HAZARD


DFRC-B4825-POST1 MECH 5:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


75534 TC 703 THIRD FLOOR WEST LADIES ROOM - MIDDLE 


STALL TOILET IS RUNNING


DAOF-B703 MECH 0:15


75304 TC 4822 WATER FOUNTAIN LEAKING; THE LEAK IS 


JUST BELOW THE DRAIN RUNNING DOWN TO THE 


FLOOR.


DFRC-B4822-MEDICAL MECH 2:15


75305 TC 4838-105 DOOR HANDLE ON DOOR BETWEEN 


ROOMS 105 AND 106 IS BROKEN; PART COMES 


OFF IN YOUR HAND


DFRC-B4838 MECH 1:00


75307 TC 4800-1016 LADIES ROOM TOILET NOT FLUSHING DFRC-B4800-FLOOR1 MECH 0:30


75322 TC 4840-242 MENS ROOM MIDDLE URINAL IS 


LEAKING WHEN FLUSHED; IT LEAKS AT THE 


HANDLE AND AT THE "SHOULDERS" WHERE THE 


NECK MEETS THE BODY OF THE URINAL


DFRC-B4840 MECH 0:30


75348 TC 700E - PUMP RAIN WATER OUT OF VAULTS INTO 


ADJACENT EVAPORATION POND


DAOF-B700E MECH 4:30


75349 TC 703 NORTHWEST CORNER PERSONNEL DOOR 


HANDLE NOT WORKING


DAOF-B703 MECH 0:00


75351 TC 4800-1029 REPLACE OLD BANNER WITH NEW 


ONE. SEE GABY IN RM 1029 FOR BANNER.


DFRC-B4800-FLOOR1 MECH 0:15


75311 TC 4876 REPAIR INSULATION IN FRONT OF THE 


OFFICE AREA; SEE DEE FOR SPECIFICS.


DFRC-B4876 MECH 2:45


75361 TC B/T-01 - Clogged toilet DFRC-T-01 MECH 0:45


75446 TC B703 - Test and Certify Gas Meter DAOF-B703 MECH 13:15


75457 TC 4809 HISTORY OFFICE - DISPOSE OF TRAPPED 


RODENT AND SET MORE TRAPS


DFRC-B4809 MECH 0:05


75489 TC T-1 CLOGGED TOILET; SEE SANDY GROOVER 


x5511


NASA-DRYDEN MECH 0:45


75517 TC 703 SECOND FLOOR NORTH WEST NEAR 


ELEVATOR A CLOSET NEEDS A DOOR CLOSER; SEE 


BOB FOR SPECIFICS.


DAOF-B703 MECH 0:55


75556 TC 4825 SMOKING BUTT CAN DFRC-B4825-POST1 MECH 0:15


75609 TC 4825 CAFETERIA - SEATING BOOTH IS LOOSE AND 


NAILS ARE EXPOSED; SAFETY ISSUE. SEE GEMMA 


x3689 FOR SPECIFICS


DFRC-B4825-GIFT-SHOP MECH 3:00


75553 TC B/4801 - Repair Leaking Urinal DFRC-B4801 MECH 2:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


75568 TC 4810 SET MOUSE TRAPS IN TECIA SMALLING'S 


OFFICE AND SURROUNDING AREAS


DFRC-B4810 MECH 1:00


75330 TC 703 PERSONNEL DOOR NEAR THE U2 - CHECK 


DOOR CLOSER; WIND CAUGHT THE DOOR AND 


THE DOOR DAMAGED THE CARD READER. CHECK 


INTO TAKING PREVENTATIVE MEASURES TO 


AVOID A REPEAT.


DAOF-B703 MECH 0:25


75334 TC 4840-107 CHECK EXHAUST FAN, APPEARS 


INOPERABLE


DFRC-B4840 MECH 0:45


75507 TC B703 - Outage #1036 - Domestic Water Leak 


Repair


DAOF-B703 MECH 0:00


75516 TC 4800-1012 DOOR SQUEAKS LOUDLY DFRC-B4800-FLOOR1 MECH 0:15


75299 TC 4801 MENS ROOM - PAPER TOWEL DISPENSER 


FELL OFF THE WALL.


DFRC-B4801 MECH 1:00


75383 TC 4801 LADIES ROOM - LEFT STALL - TOILET 


LEAKING AT BASE


DFRC-B4801 MECH 2:00


75522 TC 4825 SECURITY LADIES ROOM TOILET AND BREAK 


ROOM TOILET NOT WORKING CORRECTLY


DFRC-B4825-POST1 MECH 1:15


75530 TC B/703 - Hangar Door Repair DAOF-B703 MECH 7:30


75396 TC 4800-1511 CODE A CONFERENCE ROOM - VERY 


LARGE WHITE BOARD LOOSE ON THE RIGHT SIDE 


AND COMING DOWN; CREATING A SAFETY ISSUE


DFRC-B4800-FLOOR1 MECH 1:30


75397 TC 4800-1409 FLOOR DRAIN NEEDS ENZYMES DFRC-B4800-FLOOR1 MECH 0:30


75405 TC NASA - Troubleshoot Pressure Relief Valves DFRC MECH 15:00


75408 TC DAOF - Replace Flag Pole Rope DAOF MECH 2:50


75427 TC 703 FIRST FLOOR SOUTH WEST WOMENS REST 


ROOM CENTER STALL TOILET CLOGGED


DAOF-B703 MECH 0:30


75595 TC 703 MEDICAL OFFICE - CHECK FAUCET WATER; 


COMING OUT BROWN WITH LOTS OF AIR


DAOF-B703 MECH 0:15


75297 TC 4857 DISPOSE OF RODENT AND RESET MORE 


TRAPS


DFRC-B4857 MECH 0:05


75395 TC 4826 CHECK "PROPANE" SMELL IN RESTROOM DFRC-B4826 MECH 9:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


75316 TC B/4838 Rm 212A - Door repair DFRC-B4838 MECH 0:45


75555 TC 4800-1422 ONE SIDE OF THE ROOM SMELLS LIKE 


A RODENT DIED ESPECIALLY IN THE SUPPLY 


ROOM; SEE MAIKEYZA FOR SPECIFICS


DFRC-B4800-FLOOR1 MECH 1:30


75574 TC 4800-1418 SHOWER HEAD IS LEAKING BADLY 


AND CANNOT BE TURNED OFF


DFRC-B4800-FLOOR1 MECH 0:30


75448 TC B/4840 Bays 1-3 - Faucet Repair DFRC-B4840 MECH 5:00


75481 TC 4827 REPLACE BROKEN HASP ON DOORS AT 


SOUTH END OF BUILDING.


DFRC-B4827 MECH 0:15


75313 TC 4840 CHECK SWARMING BEES; THEY SEEM TO BE 


IN THE FRONT MOSTLY.


DFRC-B4840 MECH 2:15


75498 TC 4810 NORTH MENS ROOM - EXHAUST FAN 


BLOWING AIR IN NOT OUT


DFRC-B4810 MECH 0:30


75500 TC 4833-100 INSTALL AUTO DOOR SEAL ON BOTTOM 


OF DOOR


DFRC-B4833 MECH 0:45


75569 TC B/4840 2nd Fl - Door Handle DFRC-B4840 MECH 0:30


75342 TC 4825 CAFETERIA - SET LARGE CLOCK TO DAYLIGHT 


SAVINGS


DFRC-B4825-GIFT-SHOP MECH 0:30


75411 TC 703-N131 A-E: PUT DOOR SWEEPS ON ALL LIFE 


SUPPORT DOORS ESPECIALLY THE EXTERIOR 


DOORS TO KEEP RODENTS OUT.


DAOF-B703 MECH 0:50


75413 TC 703 SOUTHWEST ELEVATOR PHONE NEEDS TO 


HAVE BROKEN RECEIVER BUTTON CHECKED


DAOF-B703 MECH 1:00


75439 TC 4876 REPLACE A DOOR STOP THAT HAS COME 


OFF A DOOR INTO THE WAREHOUSE


DFRC-B4876 MECH 0:15


75443 TC 4870 DISPOSE OF DEAD RODENT DFRC-B4870 MECH 0:15


75449 TC 703-VCC REPAIR POTHOLE AS SOON AS POSSIBLE 


AS IT IS A HAZARD AND LIKELY TO INCREASE IN 


SIZE


DAOF-B703 MECH 0:00


75434 TC 703-221B SOUTH SIDE - REPAIR/REPLACE DOOR 


STOP


DAOF-B703 MECH 1:27


75508 TC B703 - (Outage # 1036) Isolation Valve Repair DAOF-B703 MECH 0:00


75510 TC 4825 CAFETERIA AMERICAN EATERY - LEAKING 


FAUCET


DFRC-B4825-GIFT-SHOP MECH 1:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


75549 TC 4822 REPAIR UNDER EAVES WHERE THERE ARE 


SOME GAPS; WASPS ARE GETTING IN THROUGH 


THE EAVES


DFRC-B4822 MECH 0:45


76984 TC 4824 NORTHEAST EXTERIOR DOOR HANDLE IS 


TURNING BUT WILL NOT OPEN THE DOOR


DFRC-B4824 MECH 1:30


78233 TC 4800 NORTHEAST EXIT - TRASH CAN ON FIRE; 


SECURITY CALLED THIS IN


DFRC-B4800 MECH 0:05


78998 TC 4800 REMOVE PINE NEEDLES FROM DRAINS 


AROUND BLDG


DFRC-B4800 MECH 0:30


78993 TC 4870 FIRBERGLASS SAFETY RAIL IS MISSING A 


CENTER SUPPORT


DFRC-B4870 MECH 2:45


79263 TC B/4838 Rm 212A - Dead Animal Smell DFRC-B4838 MECH 0:45


79400 TC Gate 7 - Check bolt/nut that have fallen out of 


gate and caused the gate to fall on someone; the 


customer suggested a longer bolt and or a lock 


and key mechanism.


DFRC-GATE-07 MECH 4:00


79555 TC 4845 Check pot hole at the side rear of the bldg; 


may be sink hole


DFRC-B4845 MECH 1:15


79564 TC 703-140B Ladies room sink is leaking from the 


base


DAOF-B703 MECH 0:00


79565 TC 703-140A Hallway door that swings out needs 


swing pattern taped onto floor


DAOF-B703 MECH 0:10


79566 TC 703 Change all sink filters in the building; see 


Ralph for the filters


DAOF-B703 MECH 0:35


79401 TC 4810 Check mouse traps for rodents; Customer 


smells bad odor but cannot find the source.


DFRC-B4810 MECH 0:05


79402 TC 4825 Cafeteria - Rear exterior door need sweep 


to keep out rodents


DFRC-B4825-GIFT-SHOP MECH 5:30


79403 TC 4825 Auditorium - Glass door on left side of 


opening and facing the parking lot has a loose 


bolt on the push bar. The push bar will come off 


when used exposing hardware creating a safety 


hazard.


DFRC-B4825 MECH 0:15


79430 TC 4879 Kay & Assoc shop in Area A - Roll-up door 


not staying up when opened


NASA-DRYDEN MECH 0:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


79431 TC 4820 Water pump between two evaportative 


coolers has come loose and is spraying water all 


over


DFRC-B4820 MECH 1:30


79432 TC 4800-2204 Mens room near mezzanines - paper 


towel dispenser dispensing towel segments that 


are too large and using towel rolls too quickly


DFRC-B4800-FLOOR2 MECH 0:15


79433 TC 4800-2501 Mens room toilet has a loose seat DFRC-B4800-FLOOR2 MECH 0:15


79579 TC 703-123S Tool Crib door to office area is not 


working correctly


DAOF-B703 MECH 1:00


79638 TC B/T-47 Mens Room - Toilet Overflowing DFRC-T-47 MECH 1:00


79652 TC 4859 East door has not cover over closer; the 


cover is in the 747 office


DFRC-B4859 MECH 0:30


79653 TC 4859 West door is sticking DFRC-B4859 MECH 0:15


79388 TC 4840-232 Vault door not opening correctly, too 


slow, has to be finished manually; same for 


closing and locking. See Bob for specifics.


DFRC-B4840 MECH 7:15


79592 TC 703 Northwest Hangar mens room has a clogged 


toilet


DAOF-B703 MECH 0:25


79604 TC 4800-2149 No water in Ladies room toilet DFRC-B4800-FLOOR2 MECH 0:30


79610 TC 4720 Very bad smell DFRC-B4720 MECH 0:00


79614 TC Gate 51 - Sign DFRC-GATE-51 MECH 0:45


79626 TC 703 Second floor northwest ladies room - repair 


falling shelf in stall


DAOF-B703 MECH 0:30


79620 TC 703-S142A Water leaking from undetermined 


source creating puddle on floor


DAOF-B703 MECH 1:20


79470 TC 4800-1413 Ladies room - middle stall toilet is 


running badly


DFRC-B4800-FLOOR1 MECH 0:15


79473 TC 4809 Mens room urinal running DFRC-B4809 MECH 0:15


79475 TC 4800-1728 Check a couple of keyboard trays; see 


Kelly for specifics


DFRC-B4800-FLOOR1 MECH 1:45


79520 TC 703 Electronics Shop area - check air leak on 


isolation valve flange


DAOF-B703 MECH 0:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


79521 TC Gate 50 - Check gate as it keeps coming off the 


tracks


NASA-DRYDEN MECH 0:15


79522 TC 4824 Remove empty birds' nest from interior and 


then repair the whole in the wall that let the birds 


in; see Justin for specifics.


DFRC-B4824 MECH 0:00


79518 TC 4720 Need a door stop or some solution to the 


wind blowing the door and breaking the card 


reader.


DFRC-B4720 MECH 1:00


79443 TC 4825 Security break room rest room has clogged 


overflowing toilet.


DFRC-B4825-POST1 MECH 0:30


79637 TC B/4826 - (Outage #1091) Troubleshoot Domestic 


Water Line


DFRC-B4826 MECH 14:15


79132 TC 4821 REMOVE OR FLATTEN PROTRUDING 


OBJECTS THAT MAKE FOR A TRIPPING HAZARD; 


SEE LEONARD FOR SPECIFICS. NOTE 


ATTACHMENTS


DFRC-B4821 MECH 2:00


79427 TC B/703 S/E Mens Rm - Ceiling Repair DAOF-B703 MECH 0:00


79573 TC Gate 9 - Card reader box was knocked off of its 


post


DFRC-GATE-09 MECH 0:45


79619 TC 4810 Code F Tecia Smalling's office has a dead 


rodent that needs to be disposed of; she needs 


her traps reset


DFRC-B4810 MECH 0:30


79633 TC 703 Two toilets running - 1st floor northeast 


mens room ADA stall toilet and 2nd floor 


northwest ladies room first stall toilet


DAOF-B703 MECH 0:00


79534 TC 703-S332G Replace a wheel/castor on a 


conference table


DAOF-B703 MECH 0:20


79535 TC 4800-1729 Ladies room toilet is not flushing well 


as it takes several times to finish up


DFRC-B4800-FLOOR1 MECH 0:15


79386 TC 4800-1029 REPLACE OLD BANNER WITH NEW 


ONE. SEE GABY IN RM 1029 FOR BANNER.


DFRC-B4800-FLOOR1 MECH 0:30


79602 TC 4801-112 Room has a roof leak; need to go 


through room 113 to get to leak in 112


DFRC-B4801 MECH 0:30







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


79625 TC 703 Tool crib - Troubleshoot controllers for 


overhead crane Unit #E; See Tim for specifics


DAOF-B703 MECH 1:00


79646 TC 703 Second floor northwest mens room has a 


clogged sink


DAOF-B703 MECH 7:40


79660 TC 4876 Mens room exhaust fan inoperable DFRC-B4876 MECH 2:00


79680 TC 4800 Second floor mens room faucet are slow to 


produce water; may need batteries


DFRC-B4800-FLOOR2 MECH 1:30


79255 TC 4800-1413 LADIES ROOM - ONE OF THE TOILETS 


FLUSHES SO THAT THE WATER SPLASHES VERY 


HIGH AND GETS ALL OVER


DFRC-B4800-FLOOR1 MECH 0:15


79509 TC B/4800 Rm 2149 - Toilet Running DFRC-B4800-FLOOR2 MECH 0:45


79679 TC 4800-1123 Mens room in room 1123 needs 


faucets checked as they take a long time to 


produce water; may need batteries


DFRC-B4800-FLOOR1 MECH 1:00


79682 TC B/4800 Rm 1418 - Toilet Seat DFRC-B4800-FLOOR1 MECH 0:45


79594 TC 703 Second floor North Ladies room ADA stall 


toilet will not flush


DAOF-B703 MECH 0:30


79481 TC 703 Tool crib door not working properly DAOF-B703 MECH 0:35


79613 TC 4863 Need mouse traps set DFRC-B4863 MECH 0:15


79657 TC 4800-1413 Ladies room has a clogged toilet DFRC-B4800-FLOOR1 MECH 0:30


79526 TC 4800-2516 Mens room toilet leaking at auto flush 


valve


DFRC-B4800-FLOOR2 MECH 2:00


79378 TC B/703 S/W - Phone non-op in elevator DAOF-B703 MECH 0:40


79507 TC 703 Second floor north mens room middle stall 


toilet is running


DAOF-B703 MECH 0:20


79598 TC 4810 Tecia Smalling's office needs more mouse 


traps set since none were after the last catch


DFRC-B4810 MECH 0:15


79600 TC 4800-1734 The door by Tom Grindles office has a 


loose hydraulic mechanism


DFRC-B4800-FLOOR1 MECH 0:30


79415 TC B/4854 - Fuel Station Inop DFRC-B4854 MECH 1:00


79436 TC B/4810 - Clogged Sink DFRC-B4810 MECH 9:15


79616 TC B/4826 - Shop Air DFRC-B4826 MECH 0:30


79618 TC 4826 Evaporative cooler #6 - Repair leaking 


backflow device


DFRC-B4826 MECH 305040 4:15







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


79636 TC B/703 - Mens Room - Clogged Sinks DAOF-B703 MECH 2:00


79647 TC 4838 Auto roll-up door will not go down after 


collision though it did go up


DFRC-B4838 MECH 5:15


79683 TC "A" Area - Replace Stop Sign DFRC MECH 2:00


79710 TC B/4825 - Rotogate Inop DFRC-B4825-GIFT-SHOP MECH 1:00


81682 TC B/703 - Troubleshoot lack of water pressure DAOF-B703 MECH 0:00


81627 TC 4867 portable eyewash is loosing air DFRC-B4867 MECH 0:30


81653 TC B.4870 Water heater inop DFRC-B4870 MECH 3:00


81674 TC 4720 broken hinge on door to generator DFRC-B4720 MECH 1:30


81683 TC Gate 9 - Troubleshoot gate DFRC-GATE-09 MECH 0:15


81656 TC 4840 Drinking Fountain on 2nd floor is making 


noise


DFRC-B4840 MECH 1:00


81657 TC Conference Room A & B room divider is hard to 


operate


DFRC-B4840 MECH 4:00


81658 TC building 703- repair/replace wall mounts in SCC 


Room


DAOF-B703 MECH 1:10


81659 TC Building 703 North East Restroom exhaust fan is 


out


DAOF-B703 MECH 0:00


81677 TC 4800-1018 or 1418 mens room - water is not 


coming out of faucet easily; may need batteries. 


In mens room 1418 glue down veneer on 


countertop that is coming up.


DFRC-B4800-FLOOR1 MECH 1:15


81679 TC 4800-1812 check around handle on first toilet. 


Janitorial staff repeatedly finds toilet paper 


wrapped around the handle as though there 


were a leak.


DFRC-B4800-FLOOR1 MECH 0:30


81885 TC 4810 back shop urinal is leaking and needs repair DFRC-B4810 MECH 0:30


81810 TC T-16 troubleshoot instant water heater that is 


corroded. Repair/replace as needed.


DFRC-T-16 MECH 3:00


81841 TC B/4801 Ladies R/R - Toilet Running DFRC-B4801 MECH 5:30


81934 TC DAOF - Troubleshoot/Repair Sinkhole DAOF-LAND MECH 0:00


81948 TC 4839 propane smell in ladies room DFRC-B4839 MECH 1:15


82011 TC Sewer Ejector #4 - Troubleshoot, Repair /Replace 


Board


DFRC-NB100 MECH 31260232 0:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


82013 TC 4825 wire mesh above patio seating has feathers, 


dead chicks, nesting birds above where there is 


eating and walking customers


DFRC-B4825-GIFT-SHOP MECH 3:00


82022 TC 4800-1027 check a leak in the room DFRC-B4800-FLOOR1 MECH 2:30


81990 TC 4876 change out mice traps that are full and set 


up new ones


DFRC-B4876 MECH 1:30


82024 TC B/4809 - Reconnect Parts Washer DFRC-B4809 MECH 2:00


82209 TC 4801 paper towel dispenser does not work even 


after changing batteries


DFRC-B4801 MECH 2:30


82113 TC 4800-2701 water soaked tile has fallen from the 


ceiling


DFRC-B4800-FLOOR2 MECH 1:30


82115 TC Gate 8 is not opening DFRC-GATE-08 MECH 0:15


81890 TC 703-S121 break room needs two sweeps placed 


one on each of the doors


DAOF-B703 MECH 0:00


82216 TC 703-S142A need a couple of packs of mice traps 


set up throughout the office


DAOF-B703 MECH 0:10


82205 TC Gate 5 opened but did not close at the proper 


interval - after some delay it finally closed


DFRC-GATE-05 MECH 5:15


82170 TC 4827 drain pipe in wall for washing machine 


seems clogged as water is backing up and out of 


the drain


DFRC-B4827 MECH 0:30


82213 TC B/4801 - Bad Odor DFRC-B4801 MECH 0:45


81706 TC B/4826 - Water Leak DFRC-B4826 MECH 305042 5:15


81715 TC B/703 - Sink Filtration DAOF-B703 MECH 1:25


81760 TC MDD - Sewer Line Leaking DFRC MECH 15:30


81681 TC 4801 Restroom water heater lines are rusting DFRC-B4801 MECH 4:30


81693 TC 4832 cannot access dead rodent behind storage; 


need help


DFRC-B4832-COMPUTER-SUPPORT MECH 0:30


81694 TC 703 south west second floor ladies room middle 


toilet is leaking


DAOF-B703 MECH 1:30


81695 TC 703 north east first floor hangar mens room the 


water is shut off on the ADA stall toilet


DAOF-B703 MECH 0:15







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


81703 TC 4800-2221 VITS room - small but very wet area on 


the floor looks like it has become wet from 


beneath or from the side and needs 


troubleshooting


DFRC-B4800-FLOOR2 MECH 0:15


81631 TC The floor drain in Bldg 4840, Hanger 4 & 5 is 


plugged and backing-up onto the floor area in a 


walkway – this could cause someone to slip and 


fall. The drain is by the hand washing sink as soon 


as you


DFRC-B4840 MECH 7:00


81756 TC B/4840 Bay 1 - Faucet Repair DFRC-B4840 MECH 1:00


81758 TC B/703 New Sci Lab - Remove Striping DAOF-B703 MECH 0:15


81633 TC 4846 water heater in mens room is rusty and 


leaky


DFRC-B4846 MECH 2:30


81638 TC 4832 dispose of trapped rodents and reset traps 


or set new ones


DFRC-B4832-COMPUTER-SUPPORT MECH 0:10


81639 TC 4810 Check ceiling tiles near Fire Tech Lead's 


office


DFRC-B4810 MECH 1:45


81640 TC 703 Hangar door loosing weather/rubber 


stripping; See Gary for specifics


DAOF-B703 MECH 1:40


81641 TC 4851 Entry way ceiling tile is broken in half and 


needs to be replaced


DFRC-B4851 MECH 0:30


81666 TC 4850 set mice traps throughout the building DFRC-B4850 MECH 0:30


81803 TC 4825 Security COMM room door is on a card 


reader and not shutting all the way.


DFRC-B4825-POST1 MECH 0:30


81805 TC 4840 second floor ladies room sink has a puddle 


underneath and the origin of it is unclear


DFRC-B4840 MECH 0:30


81908 TC 4833 mens room ADA toilet is leaking badly at the 


tile


DFRC-B4833 MECH 1:00


81869 TC 703 place administrative lock out/tag out on 


blower control


DAOF-B703 MECH 0:00


81891 TC 703-N131D rest room has an overflowing toilet DAOF-B703 MECH 0:00


81897 TC 4800-1409A office needs several mouse traps set 


throughout area


DFRC-B4800-FLOOR1 MECH 0:30


81902 TC 4824 rear door strike plate is missing a screw DFRC-B4824 MECH 0:15







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


82218 TC 4820-204 outside of office is a leaking drain pipe DFRC-B4820 MECH 2:00


81762 TC 703-N233 reinstall missing door and replace 


handle hardware as required.


DAOF-B703 MECH 2:10


82020 TC 4800-1724 office needs mice traps set throughout DFRC-B4800-FLOOR1 MECH 0:15


81963 TC Site 9 Northeast vehicle gate motor lock box key 


will not turn though it goes in; get the key from 


Security


DAOF MECH 1:00


81929 TC 703 VCC the two main doors are slamming shut 


too hard; the door closers may need to be 


checked


DAOF-B703 MECH 0:00


81991 TC B/4838 2nd Fl - Clogged Toilet DFRC-B4838 MECH 0:15


82009 TC 4825 Security Officer Jakobsen needs that clock 


taken down so the time can be corrected and it is 


too high


DFRC-B4825-POST1 MECH 0:30


82144 TC B/4826 - (Facility Inspection Item) Repair Water 


Leak


DFRC-B4826 MECH 0:15


81874 TC 4824 in the large restroom the soap and paper 


towel dispensers are not up on the wall as they 


should be


DFRC-B4824 MECH 0:45


82120 TC B/4876 - Mice in Traps DFRC-B4876 MECH 1:00


82149 TC 703 pump water from utility vaults DAOF-B703 MECH 1:30


82034 TC 703 southeast first floor ladies and mens room 


have one toilet each that are running


DAOF-B703 MECH 0:00


82035 TC 4832 dispose of dead mice in traps and reset 


traps or set new ones


DFRC-B4832-COMPUTER-SUPPORT MECH 1:00


82157 TC 703 two clogged toilets; one in the second floor 


northwest mensroom, and the other in the first 


floor west mens room off the hangar


DAOF-B703 MECH 1:00


81977 TC 4800 kitchenette near room 1726 needs the sink 


filter changed


DFRC-B4800-FLOOR1 MECH 1:00


82214 TC 703 first floor north east ladies room two toilets 


running: right to left stall three then stall two so 


that both were running


DAOF-B703 MECH 0:30







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


82289 TC 4830A cubicle/office 22 replace non-compliant 


door handle with NASA approved hardware; 


thereafter Tony Beggs will install the lock core.


DFRC-B4830A MECH 1:00


82125 TC B/703 2nd Flr North - Restroom Sink DAOF-B703 MECH 0:00


81712 TC 4800-1122 replace/repair existing door stop to 


rear door of Shaker Lab; see Anthony for specifics


DFRC-B4800-FLOOR1 MECH 0:15


81630 TC 4825 exterior near loading dock is a crack in the 


asphalt creating a tripping hazard that needs to 


be filled


DFRC-B4825 MECH 0:15


81637 TC 703 north gate not working - getting stuck DAOF-B703 MECH 0:40


81675 TC 4823 Machine Shop - a tile fell from the ceiling 


and there is a leak from that location; see Darryl 


for specifics


DFRC-B4823 MECH 2:00


81676 TC 4820 repair damaged exterior door on mezzanine DFRC-B4820 MECH 3:45


81710 TC B/703 West - Replace Drinking Fountain Filters DAOF-B703 MECH 1:30


81713 TC B/703 East - Replace Drinking Fountain Filters DAOF-B703 MECH 1:25


81721 TC 4820 mens room has a door handle that sticks 


and a urinal that runs constantly


DFRC-B4820 MECH 0:45


81723 TC 4820 push bar sticks on front entry door to 


building


DFRC-B4820 MECH 0:30


81751 TC 4800-2205 Ladies room left faucet water pressure 


is too high as the water is splashing getting 


everything wet


DFRC-B4800-FLOOR2 MECH 0:30


82014 TC 4825 sliding patio doors are not opening all the 


way


DFRC-B4825-GIFT-SHOP MECH 0:45


81812 TC B/703 NE - Hangar Door DAOF-B703 MECH 90034 0:00


81860 TC 4800-1412, 1410, 1406 need mouse traps set 


throughout


DFRC-B4800-FLOOR1 MECH 0:45


81875 TC 4800-2145 mens room first stall toilet has very 


low water pressure often taking up to 3 flushes to 


finish


DFRC-B4800-FLOOR2 MECH 0:30







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


82124 TC B/4800 FH 1A - Repair/Replace Corroded 


Backflow


DFRC-B4800-FLOOR3 MECH 7:45


82166 TC 4826 personnel door closer not closing door all 


the way - the door is on the taxiway side of the 


bldg in the T. O. room. See Walt for specifics


DFRC-B4826 MECH 0:15


82187 TC 4823 exhaust fan to chiller is not operating DFRC-B4823 MECH 2:15


82208 TC 4839 a paper towel dispenser is not working even 


after changing out the batteries


DFRC-B4839 MECH 0:45


82215 TC B/4826 - Hangar Door DFRC-B4826 MECH 11:00


81629 TC 4846 mens room toilet's tank not filling up DFRC-B4846 MECH 0:15


81632 TC 4800 Exterior louvre needs repair; could become 


safety issue


DFRC-B4800-FLOOR1 MECH 0:30


81645 TC 4802 Men's Room Main sink batteries dying DFRC-B4802 MECH 0:45


81646 TC 4870 Utilities sink dripping DFRC-B4870 MECH 2:00


81650 TC 4876 Extension Dock not working DFRC-B4876 MECH 1:00


81678 TC 4800-2205 Ladies room faucet has little water 


coming from it; may need batteries


DFRC-B4800-FLOOR1 MECH 0:45


81684 TC B/4850 - Install rodent prevention DFRC-B4850 MECH 1:30


81685 TC 4826 Evaporative cooler #3 - backflow preventor 


needs repair


DFRC-B4826 MECH 305037 4:00


81962 TC 4840-104 exterior door to stairwell has lost strike 


plate and it is on the lower window frame next to 


the door


DFRC-B4840 MECH 1:15


81966 TC 4800-1418 mens room toilet not flushing because 


it has no water


DFRC-B4800-FLOOR1 MECH 4:15


81973 TC 4876 need mouse traps set throughout DFRC-B4876 MECH 2:00


84225 TC 4720 the stop sign nearest the bldg has been 


pulled off the post and needs repair


DFRC-B4720 MECH 1:00


84227 TC 4720 two repairs needed; weatherstripping 


around the door needs to be replaced and the 


door stop has lost its rubber pad causing the door 


to bang against it. See Sandra for specifics


DFRC-B4720 MECH 3:45







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


84228 TC 4820-124 both doors need weatherstripping 


installed or replaced


DFRC-B4820 MECH 1:30


84234 TC B/703 Rm 111 - Pipe Leaking DAOF-B703 MECH 0:40


84238 TC 4800-1016 ladies room faucet not working - may 


need batteries


DFRC-B4800-FLOOR1 MECH 0:30


84241 TC 4839 irrigation valve needs to be 


repaired/replaced


DFRC-B4839 MECH 5:00


84262 TC B/4800 Rms 2504/2506 - Roof Leak DFRC-B4800-FLOOR2 MECH 4:30


84256 TC 4846 mens room smells strongly of sulphur DFRC-B4846 MECH 1:30


84258 TC 4826-104 need mouse traps for room 104 and 


surrounding rooms


DFRC-B4826 MECH 0:15


84259 TC 4876 dispose of trapped rodent in warehouse DFRC-B4876 MECH 0:15


84260 TC 4806 broken toilet seat DFRC-B4806 MECH 0:30


84275 TC 4827 there is water on the floor around the water 


heater; perhaps it is leaking or the washing 


machine is leaking


DFRC-B4827 MECH 5:30


84332 TC PRIORITY=NASA Dryden - NB046 - Manhole 14 or 


14A is full of water and needs to be pumped out; 


check all other manholes in the case they also 


need water pumped out


DFRC-NB046 MECH 8:00


84223 TC 703 first floor northwest hall in the stairwell is a 


rodent in a trap that needs to be disposed of


DAOF-B703 MECH 0:15


84263 TC B/4801 Rm 2217 - Roof Leak DFRC-B4801 MECH 0:45


84282 TC 4825 Cafeteria/Robin Hood - two sinks are 


leaking; the hand sink is leaking at the bottom 


and may be clogged as well since when the faucet 


runs the sink backs up, also, the kitchen sink is 


leaking


DFRC-B4825-GIFT-SHOP MECH 2:00


84251 TC 4810 dispose of trapped rodent DFRC-B4810 MECH 0:15


84360 TC 4800-1115 need mice traps set DFRC-B4800-FLOOR1 MECH 0:15


84283 TC 4820-100 Larry Hudson's office - some wet ceiling 


tiles smell and also may indicate a leak that needs 


troubleshooting; afterwards replace the ceiling 


tile with new ones


DFRC-B4820 MECH 1:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


84284 TC 703-140B mens room middle stall toilet not 


working


DAOF-B703 MECH 0:30


84319 TC B/4800 Rm 1418 - Replace Toilet Seat DFRC-B4800-FLOOR1 MECH 0:30


84178 TC 4876 attach replacement chocks to chains at 


loading dock


DFRC-B4876 MECH 0:30


84243 TC 4800-1811 need six 2-packs of rodent traps 


delivered for Life Support personnel to place in 


4808 and the LOx yard


DFRC-B4800-FLOOR1 MECH 0:15


84167 TC 4810 north mens and ladies rest rooms have a 


very bad odor; floor drains may need enzymes


DFRC-B4810 MECH 0:15


84347 TC 4876 warehouse needs at least 4 new traps, 


perhaps more


DFRC-B4876 MECH 0:15


84348 TC 703 first floor north side mens room has a 


clogged toilet that is flooding the floor


DAOF-B703 MECH 1:40


84408 TC Gate 5 will not shut DFRC-GATE-05 MECH 1:00


84268 TC 4800-1422 need mice traps set DFRC-B4800-FLOOR1 MECH 0:15


84270 TC 4800-2323 the customer hears a sound like rain 


drops


DFRC-B4800-FLOOR2 MECH 2:00


84272 TC 4800-1418 mens room has a faucet running in it DFRC-B4800-FLOOR1 MECH 0:45


84273 TC 4982 door with card reader sticks and once 


opened it cannot be closed; Security issue


DFRC-B4982 MECH 0:45


84356 TC 4825 check origin of water coming from behind 


bldg across the parking lot


DFRC-B4825 MECH 0:30


84322 TC NB007 - Sewer Ejector #4 - replace discharge 


pressure switch


DFRC-NB007 MECH 1:30


84324 TC 703 North fence - Weed Abatement - clear weeds 


along north fence and nearby facilities such as 


the explosives yard to the required distance; see 


Ralph for specifics


DAOF-B703 MECH 7:40


84367 TC 4823 Sheet Metal Shop first floor mens room has 


a clogged toilet


DFRC-B4823 MECH 0:30


84397 TC 4800-1016 ladies room sink on right hand side if 


facing the mirror is not draining


DFRC-B4800-FLOOR1 MECH 4:15


84376 TC B/4800 Rm 1418 - Handicap Sink DFRC-B4800-FLOOR1 MECH 1:15


84379 TC 4800-3304 ladies room has a leaking faucet DFRC-B4800-FLOOR3 MECH 2:15







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


84383 TC 4800-1704 kitchen sink drain is gurgling and 


smells overwhelmingly of methane gas


DFRC-B4800-FLOOR1 MECH 2:15


84389 TC 4800-1100 interior door is not lining up with 


striker plate


DFRC-B4800-FLOOR1 MECH 1:00


84312 TC Substation 7 repair chain link gate post and 


broken support hardware on corner


DFRC-NB086 MECH 3:00


84320 TC B/4825 - Mouse Traps DFRC-B4825 MECH 0:30


84326 TC B/4820 Flow Lab - Repair Exhaust Fan DFRC-B4820 MECH 2:00


84173 TC 4800-1406 there is a foul smell, possibly an 


unfound dead rodent ; see Chrisann's cubicle


DFRC-B4800-FLOOR1 MECH 0:30


84175 TC 4823 Machine Shop has a clogged sink DFRC-B4823 MECH 0:00


84182 TC B/4800 Rm 1418 - Clogged Toilet DFRC-B4800-FLOOR1 MECH 0:30


84411 TC 4800-1426 office "L" - Maikeyza Brown's office 


has a trapped rodent in it that needs to be 


disposed of; if needed call Chuck - office is 


unlocked


DFRC-B4800-FLOOR1 MECH 0:15


84274 TC 4839 break room - a trapped mouse needs to be 


disposed of


DFRC-B4839 MECH 0:15


84288 TC 4800-1812 Life Support mens room the first or 


left urinal is not draining properly


DFRC-B4800-FLOOR1 MECH 3:00


84321 TC 4833 mens room has a broken toilet paper 


dispenser that needs to be repaired or replaced


DFRC-B4833 MECH 1:00


84362 TC 4840 second floor mens room - middle urinal 


leaking badly; appears to be running under into 


the ladies room


DFRC-B4840 MECH 9:15


84398 TC 4982 the NE entry way door lever is sticking in 


the down position and not latching


DFRC-B4982 MECH 0:45


85711 TC Gate 50 wheel came off track NASA-DRYDEN MECH 0:45


84977 TC 703-142 need rodent traps DAOF-B703 MECH 0:10


86699 TC 4820 front exterior door to hangar is not closing DFRC-B4820 MECH 0:30


86701 TC 4851 entry door coming from the side the 


vehicles are parked on is not latching without a 


hard push


DFRC-B4851 MECH 0:45







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


86755 TC B/4825 ISF - Toilet Overflowing DFRC-B4825-POST1 MECH 2:30


86789 TC 4800-2407 sink filter needs to be changed DFRC-B4800-FLOOR2 MECH 1:00


86796 TC B/4801 Rm 2204 - Restroom Repairs DFRC-B4801 MECH 1:30


86698 TC 703-142 need 12 mouse traps DAOF-B703 MECH 0:15


86897 TC 4838-205 SMALL WATER LEAK ; WET CEILING TILE DFRC-B4838 MECH 0:15


86983 TC B703 Rm 140B - Urinal Repair DAOF-B703 MECH 0:10


87031 TC 4820 FLOW LAB - REPLACE SOAP DISPENSER; SEE 


ERIK FOR SPECIFICS


DFRC-B4820 MECH 0:45


86854 TC B/4720 - Generator Warning Light DFRC-B4720 MECH 803012 0:45


86883 TC 4800-2008 LADIES ROOM THIRD STALL TOILET 


OVERFLOWING


DFRC-B4800-FLOOR2 MECH 0:30


86994 TC 4823 FIRST FLOOR MENS AND LADIES ROOMS 


EACH HAVE A TOILET THAT IS RUNNING


DFRC-B4823 MECH 2:30


86988 TC 4809-19 dispose of dead rodent; set traps DFRC-B4809 MECH 0:45


87014 TC 4720 DISPOSE OF TRAPPED DEAD RODENT DFRC-B4720 MECH 1:00


87015 TC 4850 JANITORIAL CLOSET UTILITY SINK FAUCET 


NEEDS TO BE REPAIRED/REPLACED AS IT SPRAYS 


EVERYWHERE WHEN TURNED ON.


DFRC-B4850 MECH 1:30


87028 TC 4863 KITCHEN FAUCET IS NOT TURNING OFF 


ENTIRELY AND RUNNING


DFRC-B4863 MECH 0:15


87017 TC 4800-1418 TOP OF DOOR CATCHING ON THE 


UPPER JAMB; TOP HINGE MAY BE LOOSE.


DFRC-B4800-FLOOR1 MECH 0:15


86704 TC 703 stairwell 2 has tread coming off of two stairs; 


significant trip hazard. See Ralph for specific 


stairs.


DAOF-B703 MECH 0:50


86705 TC 4800-1016 ladies rest room right side faucet hot 


water is leaking


DFRC-B4800-FLOOR1 MECH 0:15


86908 TC 703 hang three posters: near elevator second 


floor, at SOFIA Maintenance office, at SOFIA 


Project office


DAOF-B703 MECH 0:50


86911 TC 4847 foam around some fire standpipes to seal 


spaces preventing enterance by rodents


DFRC-B4847 MECH 1:45


86912 TC 4840 first floor rear exit panic bar dangling by one 


side


DFRC-B4840 MECH 0:30







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


86926 TC 4800-3304 ladies room stall has a broken latch DFRC-B4800-FLOOR3 MECH 0:45


86928 TC 4800-1418 mens room toilet is out of order DFRC-B4800-FLOOR1 MECH 0:15


86685 TC Needs mouse traps set in Building 4857 DFRC-B4857 MECH 0:30


86710 TC 4800-1722 leak coming through ceiling fixture at 


the approx rate or one drop per second


DFRC-B4800-FLOOR1 MECH 7:10


86921 TC 4847 restroom toliet paper dispenser needs to be 


repaired or replaced


DFRC-B4847 MECH 0:30


86682 TC 4840 second floor mens room urinal to the right 


drips some when flushed


DFRC-B4840 MECH 0:30


86709 TC 4800-2319 in hall near office the floor is buckling 


up and creating a tripping hazard; need caution 


tape across damage.


DFRC-B4800-FLOOR2 MECH 1:00


86749 TC B/703 2nd Fl - Door Repair DAOF-B703 MECH 1:15


86843 TC B/4800 Rm 2332 - Foul Odor DFRC-B4800-FLOOR2 MECH 1:00


86866 TC B/703 - IFO Audit Findings 292-076 DAOF-B703 MECH 2:00


86879 TC B/4840 Bay 4 - Troubleshoot Roll up door DFRC-B4840 MECH 4060006 0:30


86880 TC B/4870 - Foul odor DFRC-B4870 MECH 0:30


86881 TC B/4841 - Threshold DFRC-B4841 MECH 0:15


86691 TC Parking Lot #3 - repaint stripes - per Don Adams 


on a Safety write-up


DFRC-NB058 MECH 9:30


86714 TC 4841 ladies room toilet running DFRC-B4841 MECH 0:30


86761 TC 4800-1418 mens room left side urinal is clogged DFRC-B4800-FLOOR1 MECH 1:45


86827 TC 4800-1016 ladies room toilet clogged and 


overflowing


DFRC-B4800-FLOOR1 MECH 1:00


86955 TC 4800-3303 THE DOOR LATCH INTO THE UPPER 


DOOR JAMB OF THE SOUTHEAST DOOR IS 


BROKEN; SEE WARREN OR RICHARD FOR ACCESS 


TO ROOM


DFRC-B4800-FLOOR3 MECH 1:00


86932 TC GATE 5 - THE GATE AFTER BEING CLOSED IS 


OPENING AGAIN; THIS HAS HAPPENED TWICE


DFRC-GATE-05 MECH 0:30


86941 TC B4820, 4823 - Installation of Evacuation Chairs DFRC-B4820 MECH 1:15


86952 TC 4832 mens room has clogged sink DFRC-B4832-MAIL-ROOM MECH 0:45







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


86978 TC B/4825 - Turnstile Free Spinning DFRC-B4825 MECH 1:00


86985 TC 4820 repair leak in ejection pump DFRC-B4820 MECH 4:00


86795 TC B/4800 - Passenger Elevator DFRC-B4800-FLOOR1 MECH 0:30


86951 TC T-1 EDWARDS FCU HAS ONE TOILET AND IT IS 


CLOGGED


DFRC-T-01 MECH 0:30


87030 TC FLIGHTLINE LOX YARD - MORE TRAPS AND 


VERMIN PROOFING. UNITED PEST CONTOL WILL 


BE COMING TO ASSESS PERHAPS COORDINATE 


WITH POC BOB PIMOFSKY x5579


DFRC-FLIGHTLINE MECH 0:15


86850 TC 4800-2219 small mezzanine - a ceiling tile is 


bowing out and looks as though it will fall very 


soon; cannot tell if it is wet. See Miriam Rodon 


x3647 for specifics


DFRC-B4800-FLOOR2 MECH 0:45


86852 TC B/4825 Cafe - Repair Door Handle DFRC-B4825-GIFT-SHOP MECH 0:15


86859 TC 4840-216 carpet coming up at threshold; trip 


hazard


DFRC-B4840 MECH 0:15


86861 TC 4841 water seeping in large quantities out of a 


possible manhole cover


DFRC-B4841 MECH 23:30


86864 TC 703-312 resecure white board back up on wall it 


fell from


DAOF-B703 MECH 1:30


86865 TC 703-211 both doors to room squeak very badly DAOF-B703 MECH 0:20


86867 TC 4840-113A&B help open and close (as needed) 


partition between rooms


DFRC-B4840 MECH 0:15


86934 TC 4840-BAYS 4, 5 - REPAIR BROKEN BRACKET ON 


ROLL-UP DOOR AND INSTALL A BRUSH SEAL


DFRC-B4840 MECH 2:30


86937 TC 4863 DRAIN GRATES ON THE GROUND IN FRONT 


OF THE BLDG ARE MOVING AROUND MAKING A 


TRIPPING HAZARD


DFRC-B4863 MECH 0:00


86672 TC Gate 5 closes 1/2 way, shutters, and re-opens DFRC-GATE-05 MECH 0:15


86678 TC 4800-1016 ladies room right side sink has no hot 


water


DFRC-B4800-FLOOR1 MECH 1:15


86679 TC 4810 Ali Morey's cubicle needs mouse traps DFRC-B4810 MECH 0:10







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


86715 TC B/4839 - Urinal Running DFRC-B4839 MECH 0:15


86918 TC 4800 second floor down the hall from room 2128 


a drinking fountain is leaking onto the floor


DFRC-B4800-FLOOR2 MECH 1:45


86919 TC B4800, 4801 - Installation of Evacuation Chairs DFRC-B4800-FLOOR2 MECH 3:00


86744 TC 4825 SECURITY LADIES ROOM ADA STALL TOILET 


OVERFLOWING


DFRC-B4825-POST1 MECH 0:45


86828 TC 703 second floor north west ladies room has two 


clogged sinks


DAOF-B703 MECH 6:20


86282 TC 4876 dispose of trapped rodent and bring more 


traps


DFRC-B4876 MECH 0:15


86914 TC Gate 5 not operating correctly DFRC-GATE-05 MECH 1:15


86916 TC 4830 ladies room first floor left sink is clogged DFRC-B4838 MECH 0:45


86763 TC 4851 ladies room - a toilet has a broken seat DFRC-B4851 MECH 0:45


86797 TC LOX yard - Cart 64-106 is the big green cart on the 


right rear side of the storage area has a dead 


rodent in a trap on it that needs to be disposed 


of.


DFRC-FLIGHTLINE MECH 0:15


86798 TC 4800-1418 mens room - the forth toilet over to 


the right side has no water in it; the toilet may 


need batteries


DFRC-B4800-FLOOR1 MECH 0:30


86942 TC B4838, 4840 - Installation of Evacuation Chairs DFRC-B4838 MECH 2:00


86949 TC 703 HANGAR NORTH WALL FORKLIFT MADE 


SMALL HOLE THAT NEEDS REPAIR


DAOF-B703 MECH 0:40


86969 TC B/4833 - Door Repair DFRC-B4833 MECH 1:00


86690 TC 4985 need rat traps DFRC-B4985 MECH 0:15


86785 TC 4870 the kitchen smells as though a dead rodent 


were under the floor


DFRC-B4870 MECH 0:30


86776 TC 703 secure main vehicle gate in the closed 


position


DAOF-B703 MECH 0:00


86784 TC 4800-1811 mens room toilet leaking badly 


through handle when flushed; toilet on left side 


closest to showers


DFRC-B4800-FLOOR1 MECH 1:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


86787 TC 4800-1422 need mice traps DFRC-B4800-FLOOR1 MECH 0:15


86950 TC 4810 NORTH MENS ROOM BY CODE F HAS A 


TOILET THAT THE TANK DOES NOT REFILL ON 


WHEN FLUSHED


DFRC-B4810 MECH 1:00


86954 TC 703 FIRST FLOOR SOUTHEAST MENS ROOM 


THERE IS A CLOGGED


DAOF-B703 MECH 0:20


86991 TC 4856 A TOILET THAT HAS BEEN TURNED OFF WAS 


RUNNING BADLY


DFRC-B4856 MECH 1:00


86959 TC 4833-100 SMELLS AS THOUGH RODENT DIED IN 


ROOM


DFRC-B4833 MECH 3:00


87027 TC B/4820 2nd fl - Door Repair DFRC-B4820 MECH 1:00


86963 TC 4820 LADIES ROOM TOILET IS RUNNING A LONG 


TIME AFTER BEING FLUSHED; IT'S THE FIRST 


TOILET IN FROM ENTERING THE DOOR


DFRC-B4820 MECH 0:30


87020 TC 703 DAOF CAMPUS FILL/REPAIR A GROUND HOLE 


THAT IS BETWEEN THE VCC AND THE 


SUBSTATION


DAOF-B703A MECH 0:55


87035 TC GATE 5 REAR WHEEL POPPING OUT HITTING 


TRACK REOPENING GATE


DFRC-GATE-05 MECH 0:30


89653 TC 4824 SHOP DOOR LEADING TO OUTSIDE - THE 


HANDLE IS STUCK OR LOCKED AND NEEDS TO BE 


CHECKED.


DFRC-B4824 MECH 1:15


89661 TC 4982 WEST DOOR HAS A CARD READER WHICH 


APPEARS TO BE WORKING BUT THE DOOR DOES 


NOT SEEM TO BE OPENING


DFRC-B4982 MECH 2:00


89662 TC 4800-1016 LADIES TOILET OVERFLOWING DFRC-B4800-FLOOR1 MECH 0:15


89308 TC 4838 DOWN STAIRS MENS ADA STALL TOILET HAS 


A LEAKING FLUSH VALVE WHEN THE TOILET IS 


USED


DFRC-B4838 MECH 1:15


89358 TC 4825 VISITOR'S LADIES' ROOM MIDDLE STALL 


TOILET IS NOT FLUSHING RIGHT; MEN'S ROOM 


RIGHT SIDE SINK IS DRIPPING


DFRC-B4825 MECH 4:15


89415 TC DAOF - N/W Gate - Troubleshoot Wheels DAOF-B703 MECH 1:30


89475 TC 4825 CAFETERIA LADIES ROOM DOOR IS NOT 


OPENING/CLOSING CORRECTLY; FOUND BROKEN 


SCREW ON THE FLOOR


DFRC-B4825 MECH 0:30


89277 TC B/703 VCC - Toilet Running/Overflowing DAOF-B703A MECH 0:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


89287 TC 4720 DISPOSE OF DEAD RODENT; SEE SANDRA DFRC-B4720 MECH 0:30


89288 TC 4801 MENS ROOM FLOOR DRAIN HAS A SNAKE 


TRYING TO COME OUT OF IT


DFRC-B4801 MECH 0:30


89293 TC B/4826 - Roll Up Door Inop DFRC-B4826 MECH 0:45


89491 TC 4859 SOAP DISPENSER LEAKING IN THE KITCHEN DFRC-B4859 MECH 0:45


89299 TC B/4844 - LOCKS ON THREE DOORS NEED TO BE 


REFITTED WITH GOV'T APPROVED HARDWARD; 


SEE SHIRLEY FOR SPECIFICS


DFRC-B4844 MECH 0:00


89320 TC 4830A IRRIGATION SPRINKLER HEAD BROKEN 


AND WATER SPRAYING ALL OVER.


DFRC-B4830A MECH 0:15


89322 TC B/4844 - Toilet Noise/Running DFRC-B4844 MECH 1:00


89534 TC B/4842 - Roof Leak DFRC-B4842 MECH 0:30


89535 TC B/4810 - Roof Leak DFRC-B4810 MECH 0:15


89536 TC 4822 MEDICAL CLINIC - IN THE "HEARING" ROOM 


THERE IS AN OUT OF DATE SOAP DISPENSER THAT 


TAKES CARTRIDGE STYLE LIQUID SOAP 


CONTAINERS. THE CURRENT DISPENSERS TAKE A 


PLASTIC BAG STYLE LIQUID SOAP


DFRC-B4822-MEDICAL MECH 1:00


89541 TC 4840 BAY 6 DOOR CANNOT BE OPENED BECAUSE 


OF A BROKEN BOLT; IS CURRENTLY PROPPED 


OPEN.


DFRC-B4840 MECH 1:00


89543 TC 4825 SECURITY - DARLENE HOMIAK'S OFFICE HAS 


A TRAPPED DEAD RODENT THAT NEEDS TO BE 


DISPOSED OF


DFRC-B4825-POST1 MECH 0:15


89332 TC MANHOLE E28 NEXT TO SUB 13 HAS A SUMP 


PUMP THAT NEEDS TROUBLESHOOTING AND 


REPAIR


DFRC-NB046 MECH 0:30


89336 TC 4720 UNDER THE FLOOR WHERE THE FIBER OPTIC 


CABLE RUN RODENT TRAPS ARE NEEDED AS THE 


CABLES HAVE BEEN EATEN THROUGH


DFRC-B4720 MECH 0:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


89553 TC 4850 BLDG NEEDS THREE DISPENSERS REPLACED 


BECAUSE THEY ARE NO LONGER USABLE AS 


NEWER DISPENSERS WITH DIFFERENT SOAP BAGS 


ARE BEING USED. SEE BELOW:


DFRC-B4850 MECH 1:00


89561 TC B4876- Pest Control DFRC-B4876 MECH 0:00


89562 TC 4800 EXTERIOR TO 4801 APPROX 10' UP IS A "NO 


SMOKING" SIGN THAT IS _VERY_ LOOSE AND 


WILL SOON BECOME A WIND HAZARD


DFRC-B4800 MECH 0:15


89564 TC B/703N Rm 120B (DR 449) - Restroom Repairs DAOF-B703 MECH 0:00


89566 TC B/703S Rm 140B (DR 449) - Restroom Repairs DAOF-B703 MECH 0:00


89382 TC 4830B MENS ROOM TWO SINKS DRAINING MUCH 


TOO SLOWLY


DFRC-B4830B MECH 0:30


89570 TC 4833 LADIES ROOM TOILET IS RUNNING 


CONSTANTLY


DFRC-B4833 MECH 0:30


89571 TC 4823 NEED A DOOR SEAL GLUED BACK ON DFRC-B4823 MECH 0:45


89573 TC 4846 MENS ROOM EXHAUST FAN IS NOT 


RUNNING BUT IS GIVING OFF THE SMELL OF 


BURNED PLASTIC


DFRC-B4846 MECH 1:00


89587 TC 4800-1115 AN EXTERIOR DOOR LEADING TO THE 


HORSHOE OF THE THE BLDG IS NOW DRAGGING 


ON THE GROUND. IT WASN'T DOING THIS 


YESTERDAY OR EARLIER THIS MORNING.


DFRC-B4800-FLOOR1 MECH 0:30


89406 TC 703 FIRST FLOOR SOUTHEAST MENS ROOM HAS A 


CLOGGED SINK AND TOILET; IN THE SOUTHWEST 


MENS ROOM THERE IS A CLOGGED SINK.


DAOF-B703 MECH 0:00


89408 TC B/4807 - Repair Door Latch DFRC-B4807 MECH 0:30


89591 TC B/4825 Cafe - Door Repair (Inner Sensor) DFRC-B4825-GIFT-SHOP MECH 1:00


89602 TC 4820 HIGH BAY EXTEIROR DOOR NOT SHUTTING; 


IT IS NEXT TO THE ICE MACHINE.


DFRC-B4820 MECH 0:45







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


89608 TC 4841 AN OFFICE DOOR STAYS LOCKED EVEN 


AFTER THE KEY IS USED ON IT. CUSTOMER 


WOULD LIKE THE LOCK REPAIRED OR CHANGED 


OUT. SEE ANITA FOR SPECIFICS.


DFRC-B4841 MECH 2:00


89618 TC B/703 Rm S333 - Remove Door DAOF-B703 MECH 0:50


89625 TC NASA (Lakebed) - Troubleshoot Water DFRC MECH 1:00


89627 TC 4823 SHEET METAL SHOP MENS ROOM TOILET 


LEAKING FROM THE BASE; WATER WILL BE SHUT 


OFF BY CUSTOMER


DFRC-B4823 MECH 1:30


89638 TC B/4800 Rm 1018 (Mens) - Faucet Repair DFRC-B4800-FLOOR1 MECH 0:45


89639 TC B/703 VCC - Door Repair DAOF-B703A MECH 1:20


89640 TC B/4876 - Repair Roll Up Door DFRC-B4876 MECH 0:15


89675 TC 4823 MACHINE SHOP MENS ROOM REPLACE 


BROKEN OR OLD DISPENSER WITH NEW ONE 


THAT SOAP BAGS FIT


DFRC-B4823 MECH 0:45


89342 TC 4876 TROUBLESHOOT AND/OR REPAIR A LEAK IN 


THE COOL BOX; SEE DEE FOR SPECIFICS


DFRC-B4876 MECH 3:30


89563 TC B/703N Rm 140B (DR 449) - Restroom Repairs DAOF-B703 MECH 0:00


89286 TC 4800-2412 LIBRARY - TROUBLESHOOT/REPLACE 


CHAIR HINGE/SCREW UNIT; SEE KARL BENDER 


FOR SPECIFICS


DFRC-B4800-FLOOR2 MECH 0:15


89305 TC 4823 SHEET METAL SHOP - CHECK CORRODED 


PIPE OVER THE SINK; SEE PEDRO FOR SPECIFICS


DFRC-B4823 MECH 6:00


89291 TC 4826 EVAP COOLER #8 HAS A LEAKING BACK 


FLOW PREVENTOR


DFRC-B4826 MECH 305042 4:30


89355 TC 4809 URINAL LEAKING DFRC-B4809 MECH 0:30


89369 TC B/4825 Cafe - Doors Not Operating DFRC-B4825-GIFT-SHOP MECH 5:30


89445 TC B/4825 - Cafeteria Door Repair DFRC-B4825-GIFT-SHOP MECH 1:00


89485 TC 703 SCC REPLACE 14 BAD CEILING TILES; 6 IN 


CONTROL ROOM AND 8 IN BREAKROOM.


DAOF-B703 MECH 2:20


89301 TC B/4800 Rm 2400 - Faucet Repair DFRC-B4800-FLOOR2 MECH 0:45


89302 TC 4983 REPLACE DAMAGED PUMP COUPLING DFRC-B4983 MECH 1138008 2:15







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


89315 TC 4857 DISPOSE OF SEVERAL DEAD RODENTS AND 


RESET TRAPS


DFRC-B4857 MECH 0:30


89317 TC 4840 FIRST FLOOR KITCHENETTE - 


REPAIR/REPLACE OLD, BROKEN SOAP DISPENSER


DFRC-B4840 MECH 1:00


89328 TC 703 FIRST FLOOR SOUTHEAST LADIES ROOM HAS 


A RUNNING TOILET


DAOF-B703 MECH 0:50


89330 TC 4844 BLDG HAS NO HOT WATER DFRC-B4844 MECH 0:45


89326 TC B/703 REPAINT FADED FIRE LANE MARKINGS. 


SAFETY ISSUE; DRIVERS CANNOT SEE THE LANE 


TO BE GUIDED. HAVE HAD A COUPLE NEAR 


COLLISIONS.


DAOF-B703 MECH 0:00


89393 TC B/4800 Rm 1125 - Clogged Sink DFRC-B4800-FLOOR1 MECH 4:00


89321 TC 4847 ADJUST HOIST WEDGE INSTALLING U BOLTS DFRC-B4847 MECH 4:00


89264 TC 4720 DISPOSE OF DEAD RODENT DFRC-B4720 MECH 0:15


89402 TC 4800-2515 MENS ROOM SINK FAUCET APPEARS 


TO BE RUNNING CONTINUOUSLY


DFRC-B4800-FLOOR2 MECH 1:00


89507 TC 4876 NEED MORE RODENT TRAPS SET DFRC-B4876 MECH 0:45


89512 TC 4840 BAY 3 DISPOSE OF DEAD RODENT AND SET 


SOME TRAPS. (THIS ONE IS IN THE BASKET OF THE 


OFFICE SHREDDER)


DFRC-B4840 MECH 0:30


89515 TC 4840-216 NEED RODENT TRAPS DFRC-B4840 MECH 0:30


89421 TC 4825 VISITOR'S MENS' ROOM HAS A BACKED UP 


URINAL


DFRC-B4825 MECH 0:30


89469 TC 4826 AN EXTERIOR DOOR WILL NOT CLOSE SO 


THE BLDG CANNOT BE SECURED FOR THE 


EVENING


DFRC-B4826 MECH 0:30


89479 TC B4800 RM 1426- Dead Mouse DFRC-B4800 MECH 0:30


89480 TC B4840 Hangar Bay 1,2, and 3 DFRC-B4840 MECH 1:00


89482 TC B4833 Mens Bathroom DFRC-B4833 MECH 1:30


89483 TC B4720- Dead mouse DFRC-B4720 MECH 0:30


89484 TC 4800-2204 MENS ROOM FAUCET HAS NO WATER 


PRESSURE


DFRC-B4800-FLOOR2 MECH 0:15


89490 TC 4840-107 CHECK/TROUBLESHOOT EXHAUST FAN - 


STILL NOT WORKING


DFRC-B4840 MECH 2:30







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


89494 TC 4840-242 MENS ROOM - SINKS CLOGGED DFRC-B4840 MECH 13:30


89529 TC 4850 MENS ROOM (INTERIOR) PAPER TOWEL 


DISPENSER IS JAMMED; A WASHER FELL OUT OF 


IT AND MAY BE PART OF THE PROBLEM.


DFRC-B4850 MECH 0:15


89516 TC B 4720 Dead Rodent DFRC-B4720 MECH 2:15


89519 TC B4810- Domestic water leak DFRC-B4810 MECH 2:15


89431 TC B/4840 Rm 161 & 162 - Troubleshoot Water Leak DFRC-B4840 MECH 0:30


89295 TC 4840-202B DISPOSE OF DEAD RODENT DFRC-B4840 MECH 0:45


89296 TC 4857 (SERVICE REQUEST) WAREHOUSE REAR BAY 


DOOR WHEN CHAIN IS PADLOCKED NEED A HOOK 


OR SOME MECHANISM TO KEEP THE CHAIN 


FROM MOVING AND HURTING SOMEONE


DFRC-B4857 MECH 1:15


89487 TC 4800-1029 REPLACE OLD BANNER WITH NEW 


ONE. SEE GABY IN RM 1029 FOR BANNER.


DFRC-B4800-FLOOR1 MECH 0:30


89493 TC B/703S Rm 140B - (DR 449) Repair/Replace Tile DAOF-B703 MECH 0:00


89548 TC T-20 IN THE REST ROOM AND THE KITCHEN ARE 


ONE EACH SOAP DISPENSERS THAT NEED TO BE 


REPLACED WITH NEW ONES. SEE BLANCA FOR 


SPECIFICS


DFRC-T-20 MECH 0:30


89565 TC B/703S Rm 120B (DR 449) - Restroom Repairs DAOF-B703 MECH 0:00


89558 TC NASA - Check Vaults DFRC MECH 0:30


89610 TC 4800-2526 DOOR CLOSER NEEDS REPAIR OR 


REPLACEMENT


DFRC-B4800-FLOOR2 MECH 1:30


89645 TC B/4800 Rm 1422 - Pest Control DFRC-B4800-FLOOR1 MECH 0:30


89646 TC B/4839 - Troubleshoot Faucet DFRC-B4839 MECH 1:00


89628 TC 703-122S SENSOR LAB DOOR COMING FROM THE 


HANGAR HAS A BAD KNOB AND THE DOOR IS 


VERY DIFFICULT TO OPEN


DAOF-B703 MECH 1:00


89654 TC DAOF - Troubleshoot Sewer Back Up DAOF MECH 32:48:00


89657 TC B/4838 2nd Fl - Troubleshoot Hot Water DFRC-B4838 MECH 9:00


89353 TC B703 South Side - Repair Door(s) DAOF-B703 MECH 0:30







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


89655 TC 4800-2008 LADIES' ROOM - WATER ON THE 


FLOOR MAY BE AN INDICATOR ONE OF THE 


TOILET SEALS IS BAD


DFRC-B4800-FLOOR2 MECH 0:30


89670 TC B/4800 Rm 2501 - Sinks Clogged DFRC-B4800-FLOOR2 MECH 1:00


89422 TC 4800 FANHOUSE 1A CHILLER #2 - REPLACE EIGHT 


3/4 IN. BALL VALVES WITH EIGHT 3/4 IN. X 2 IN. 


GALVANIZED NIPPLES; SEE BILL FOR SPECIFICS.


DFRC-B4800 MECH 3:30


89442 TC 4800 ACROSS THE HALL FROM ROOM 1806 THE 


DRINKING FOUNTAIN WAS MAKING VERY BAD 


NOISE AS THOUGH A BEARING WAS GOING OUT. 


THE NOISE WAS SO BAD THE CUSTOMER 


UNPLUGGED THE UNIT.


DFRC-B4800-FLOOR1 MECH 2:00


89500 TC 4825 - Replace Flag Pole Rope DFRC-B4825 MECH 5:00


89528 TC 4806 THE MOP SINK POWERED SOAP DISPENSER 


NEEDS TO BE CHANGED OUT FOR A NEWER 


LIQUID SOAP DISPENSER.


DFRC-B4806 MECH 0:45


89533 TC B4801 - Roof Leak DFRC-B4801 MECH 0:15


89578 TC B/4825 Gift Shop- Door Repair DFRC-B4825-GIFT-SHOP MECH 3:30


91489 TC B/703 Rm 342S - Remove Glass Cover DAOF-B703 MECH 0:00


91671 TC 4800-1016 LADIES ROOM HAND SANITIZER 


DISPENSER LID KEEPS COMING OFF; TAPE DOES 


NOT WORK. THERE IS NOT A NEW ONE TO 


REPLACE IT. TROUBLESHOOT A SOLUTION.


DFRC-B4800-FLOOR1 MECH 0:00


91672 TC 4800-1029 REPLACE OLD BANNER WITH NEW 


ONE. SEE GABY IN RM 1029 FOR BANNER.


DFRC-B4800-FLOOR1 MECH 0:00


91679 TC B/4824 - Fire Investigation & System Start Up DFRC-B4824 MECH 1:00


91498 TC B/703 Rm 322B- Tighten Threshold DAOF-B703 MECH 0:00


91681 TC 4820 FIRST FLOOR MENS ROOM THE LEFT SINK 


FAUCET DOES NOT WORK AND THE LEFT URINAL 


DOES NOT WORK WELL


DFRC-B4820 MECH 0:00


91682 TC 4800-2205 LADIES ROOM MIDDLE STALL TOILET 


IS STUCK RUNNING


DFRC-B4800-FLOOR2 MECH 0:00


91684 TC 4800-1018 MENS ROOM WATER LEAKING UNDER 


THE SINK


DFRC-B4800-FLOOR1 MECH 0:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


91687 TC B/703 Sophia Lab - Door Adjustment DAOF-B703 MECH 0:00


91691 TC B/4720 - Repair Generator Door DFRC-B4720 MECH 803012 1:00


91490 TC B/4823 - Toilet Leaking DFRC-B4823 MECH 0:45


91688 TC NASA - Test & Inspect Backflow Preventers DFRC MECH 6:30


91689 TC 4830C - CURB IS SEPERATING FROM THE 


SIDEWALK CREATING A TRIPPING HAZARD


DFRC-B4830C MECH 2:45


91510 TC 4850 LADIES ROOM OFF THE MAIN HALL HAS A 


TOILET THAT IS NOT FLUSHING WELL; THE TOILET 


IS STRAIGHT IN THE DOOR AND TO THE LEFT


DFRC-B4850 MECH 0:45


91568 TC B/4800 Rm 2002 - Clogged Sink DFRC-B4800-FLOOR2 MECH 19:45


91574 TC 4841 WEATHERSTRIPPING ON DOOR 


INTERFERING WITH CLOSURE OF DOOR


DFRC-B4841 MECH 0:15


91519 TC B/4800 Rm 2407 - Sink Clogged DFRC-B4800-FLOOR2 MECH 4:15


91523 TC 4840 THE HANDRAIL BY THE LOBBY PAINTING 


HAS COME OFF THE WALL; SEE KNUT FOR 


SPECIFICS


DFRC-B4840 MECH 0:45


91524 TC 4982 WINDOW SCREEN SHREDDED ON BLDG'S 


EAST WINDOW


DFRC-B4982 MECH 3:30


91527 TC 4800-2008 LADIES ROOM HAS AN ODD SMELL IN 


IT


DFRC-B4800-FLOOR2 MECH 0:15


91576 TC GATE 9 - A WHEEL CAME OFF THE GATE AND THE 


GATE CANNOT WORK PROPERLY.


DFRC-GATE-09 MECH 2:15


91578 TC 4840 BAY 3 HANGAR DOOR IS NOT OPENING DFRC-B4840 MECH 1:00


91530 TC 4802 YELLOW SWING DOOR HAS A HINGE THAT IS 


COMING APART; IT IS ON THE WEST SIDE OF THE 


BLDG NEXT TO A ROLL UP DOOR. SEE PAUL FOR 


SPECIFICS.


DFRC-B4802 MECH 1:45


91531 TC 4800-3305 MENS ROOM FAUCET IS RUNNING DFRC-B4800-FLOOR3 MECH 0:15


91538 TC 4800 FANHOUSE 1 - REPLACE DOMESTIC WATER 


LINE


DFRC-B4800 MECH 0:00


91539 TC 4800-1720 REPLACE CEILING TILE OUTSIDE 


OFFICE IN HALLWAY


DFRC-B4800-FLOOR1 MECH 0:15


91587 TC B/4839 - Door Panel Repair DFRC-B4839 MECH 0:15


91590 TC B/4839 - Mouse Removal DFRC-B4839 MECH 0:15







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


91591 TC 4800-3305 MENS ROOM HAND SANITIZER 


DISPENSER CAME OFF THE WALL


DFRC-B4800-FLOOR3 MECH 0:30


91593 TC T-47 CHECK THE PIPES UNDER THE KITCHEN SINK 


FOR WATER HAMMER


DFRC-T-47 MECH 6:00


91595 TC 4801 PERSONNEL DOORS WITHIN HANGAR 


DOORS ON GLOBAL HAWK SIDE HAVE A SIGN 


EACH THAT IS DUCT TAPED AT THE TOP AND 


HANGING FREE AT THE BOTTOM. WHEN THE 


HANGAR DOORS LIFT UP THE SIGNS DANGLE 


UNSAFELY.


DFRC-B4801 MECH 0:15


91597 TC 4800-2204 MENS ROOM TWO FAUCETS ARE NOT 


OPERATING


DFRC-B4800-FLOOR2 MECH 1:15


91601 TC 4806 EMPLOYEES SMELL A GAS LEAK DFRC-B4806 MECH 2:15


91603 TC T-69 IN THE UNISEX REST ROOM THE MIDDLE 


TOILET IS RUNNING


DFRC-T-69 MECH 1:00


91604 TC T-70 IN REST ROOM NEAR KITCHEN A TOILET IS 


RUNNING VERY BADLY


DFRC-T-70 MECH 0:00


91606 TC 703-S111D DOOR HANDLE NOT WORKING DAOF-B703 MECH 0:30


91607 TC 703-S211 CEILING TILE IS OUT OF PLACE DAOF-B703 MECH 0:15


91608 TC B/703 NE Mens R/R - Toilets Not Flushing DAOF-B703 MECH 0:00


91614 TC 4827 REPAIR ROLL UP DOOR DFRC-B4827 MECH 1:30


91615 TC 4808 MENS ROOM TOILET NOT FLUSHING; SEE 


BLANCA FOR ACCESS.


DFRC-B4808-LIFE-SUPPORT MECH 1:00


91616 TC 703-221 CUBICLE " U " NEEDS MICE TRAPS 


ESPECIALLY IN THE DESK DRAWERS


DAOF-B703 MECH 0:10


91631 TC B/4810 - Door Handle Repair DFRC-B4810 MECH 0:45


91632 TC B/4801 Rm 2204 - Faucet Repair DFRC-B4801 MECH 1:00


91635 TC B/4806 - Clogged Sink DFRC-B4806 MECH 2:00


91636 TC B/4810 - Troubleshoot Toilet DFRC-B4810 MECH 0:30


91646 TC B/4720 - Pest Control DFRC-B4720 MECH 0:30


91647 TC B/703 Rm 122 - Door Repair DAOF-B703 MECH 0:00


91655 TC B/4840 Rm 156 - Pest Control DFRC-B4840 MECH 0:30


91656 TC DAOF - Sewage Lift Station Failure DAOF MECH 0:00


91657 TC DAOF - Sewage Lift Station Failure DAOF MECH 0:00


91658 TC GATE 8 - Gate Non Operational DFRC-GATE-08 MECH 0:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


91659 TC DAOF - Troubleshoot Control Panel for Lift Station DAOF MECH 0:00


91661 TC 4876 NORTH EAST DOOR HANDLE IS NOT 


CLOSING SECURELY. THE SPRING IS NOT CLOSING.


DFRC-B4876 MECH 0:30


91662 TC 703 TROUBLESHOOT PRESSURE REGULATOR 


MAKING A LOUD NOISE


DAOF-B703 MECH 0:00


91664 TC T-47 THE KITCHEN PAPER TOWEL DISPENSER IS 


BROKEN


DFRC-T-47 MECH 0:45


93868 TC Gate 22 - (ATF) Troubleshoot Gate Operation DFRC-GATE-22 MECH 0:00


93882 TC B/703 Sophia Ofc (DR #465) - Repair/Replace CLA 


Valve


DAOF-B703 MECH 0:00


93894 TC DFRC- Back Flow Preventer Repairs DFRC MECH 0:00


93897 TC 4839 SMELLS OF DEAD RODENT IN ONE AREA DFRC-B4839 MECH 0:00


93836 TC 4800-F/H6 CHECK WATER PRESSURE 


FLUCTUATION; MAY NEED WATER PRESSURE 


REGULATOR


DFRC-B4800 MECH 0:00


93839 TC 4825 ISF HAS A PHOTO HANGING LOOSE AND IT 


IS ABOUT TO FALL; NEEDS TO BE REMOVED 


BEFORE THE 2PM TOWN HALL MTG.


DFRC-B4825 MECH 0:00


93871 TC 703-S341 REPLACE SOME DAMAGED CARPET 


SQUARES AT THE ROOM'S ENTRANCE


DAOF-B703 MECH 0:00


93799 TC DAOF - Sewage Lift Pumps Inspections DAOF MECH 0:00


93896 TC B/4982 - Troubleshoot Generator DFRC-B4982 MECH 803004 0:00


93813 TC B/4824 - Door Closer DFRC-B4824 MECH 1:00


93818 TC 4825 ISF MENS ROOM MIDDLE URINAL IS NOT 


DRAINING


DFRC-B4825 MECH 1:00


93819 TC 4820 FIRST FLOOR MENS ROOM FAUCETS NOT 


WORKING PROPERLY


DFRC-B4820 MECH 0:30


93837 TC 4822 REPAIR LEAK IN THE REDUCE PRESSURE 


VALVE


DFRC-B4822 MECH 0:00


93841 TC 703 SECOND FLOOR NORTH WEST MENS ROOM 


SECOND TOILET IS OVERFLOWING


DAOF-B703 MECH 1:00


93856 TC B/T-20 - Water Heater DFRC-T-20 MECH 0:00


93802 TC Gate 8 - Clean Out Tracks DFRC-NB119 MECH 1303002 1:00


93803 TC Gate 50 - Clean Out Tracks DFRC-B4826 MECH 1303000 1:30







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


93878 TC 4839 JANITORIAL SINK FAUCET HAS NO WATER 


COMING FROM IT


DFRC-B4839 MECH 0:00


93805 TC DFRC- Back Flow Preventer Repairs DFRC MECH 8:00


93806 TC DAOF- Back Flow Preventer Inspection DAOF MECH 1:00


93827 TC B/4801 - Water Leak DFRC-B4801 MECH 0:00


93828 TC 703-221 CUBICLE "O" HAS A MOUSE IN IT DAOF-B703 MECH 0:10


93858 TC 4800-1625 DOOR KEEPS GETTING STUCK OPEN. 


MAY BE CAUSED BY THE DOOR SWEEP.


DFRC-B4800-FLOOR1 MECH 0:15


93865 TC 4823 MACHINE SHOP SINK IS FLOODING DFRC-B4823 MECH 0:00


93879 TC B/4823 - Hazmat Locker Fan Inop DFRC-B4823 MECH 0:00


93822 TC 4800-3102 MENS ROOM FAUCET IS WORKING 


INTERMITTENTLY


DFRC-B4800-FLOOR3 MECH 0:30


93859 TC 4840 repair broken and missing cement joints, 


cracked expansion joints and broken brick on the 


lake bed side


DFRC-B4840 MECH 0:00


93883 TC 4800-1726 CEILING TILE IN HALL WAY NEED TO 


BE CHANGED OUT FROM A LEAK THIS PAST 


WEEKEND


DFRC-B4800-FLOOR1 MECH 0:00


93809 TC B/4809 - Door Repair DFRC-B4809 MECH 1:00


93835 TC 4844 LADIES ROOM - MOVE A SOAP DISPENSER 


FROM A GFI OUTLET SO THE OUTLET CAN BE 


USED BECAUSE THE DISPENSER IS TOO CLOSE


DFRC-B4844 MECH 0:30


93884 TC 4820 REST ROOM FAUCETS ARE NOT WORKING 


AGAIN


DFRC-B4820 MECH 0:00


93843 TC B/4800 Rm 1006 - Seal Door DFRC-B4800-FLOOR1 MECH 2:30


93850 TC 4809 REPLACE SOAP DISPENSER WITH 


INDUSTRAIL SOAP DISPENSER AT THE UTILITY 


SINK IN THE SHOP; SEE LISA FOR DISPENSER, 


HARDWARE, AND SPECIFICS.


DFRC-B4809 MECH 1:00


93870 TC 703-S234 REPLACE BROKEN CEILING TILE DAOF-B703 MECH 0:00


93872 TC 4800-1413 LADIES ROOM TOILET NOT FLUSHING 


AND MAY BE CLOGGED


DFRC-B4800-FLOOR1 MECH 0:00


93892 TC B/4854 Lift #6 - Troubleshoot Sewage Lift DFRC-B4854 MECH 0:00


93874 TC 4800-1016 LADIES ROOM ENTRY WAY DOOR 


SWINGS TOO "LOOSE"


DFRC-B4800-FLOOR1 MECH 0:00







TROUBLE CALL and SERVICE REQUESTS HISTORICAL DATA


93887 TC 703 REPAINT FADED CROSS WALKS; SEE RALPH 


FOR SPECIFICS


DAOF-B703 MECH 0:00


93798 TC DAOF - Troubleshoot Sewage Lift Pumps DAOF MECH 0:00


93812 TC B/4801 Rm 107 - Repair Urinal DFRC-B4801 MECH 1:00
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Appendix E. Sample Safety and Health Plan for Service
or Operations Contracts 
A detailed Safety and Health Plan is submitted as part of a Service or Operations
contract proposal, showing how the contractor intends to protect the life, health, and
well-being of the public, and NASA and contractor employees as well as property and
equipment. The plan should include detailed discussions of the policies, procedures, and
techniques for all anticipated working conditions that will be encountered throughout the
performance of the contract. The safety and health of subcontractor employees should
be included in the plan for any proposed subcontract whose value is expected to exceed
$1,000,000 including commercial services and services provided in support of a
commercial item. An approved Safety and Health Plan will be included as a part of any
resulting contract. 


If the contractor will conduct work or be located on a NASA site or in a NASA facility, the
Safety and Health Plan should discuss measures to be taken to ensure the protection of
property, equipment, and the environment in the production of contractor deliverables
and/or in the pursuit of any of its activities. An approved onsite contractor will develop
and subsequently implement a Safety and Health Program based on the approved plan
that will includes policies and procedures for compliance with pertinent NASA policies
and requirements, and Federal, State and local regulations for safety, health,
environmental protection, and fire protection. The contractor's Safety and Health
Program will be used to assure integration of the onsite contractor as a full participant in
the Center's Safety and Health Program. 
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The proposed Safety and Health Plan should contain the information. 


CONTENTS OF THE PROPOSED SAFETY AND HEALTH PLAN 


1.0 MANAGEMENT LEADERSHIP AND EMPLOYEE PARTICIPATION. 


1.1 Policy. Provide the contractor's corporate safety policy statement. Compare this
policy statement with those of NASA and OSHA and discuss any differences. 


1.2 Goals and Objectives. Describe specific goals and objectives of the Safety and
Health Plan. Discuss these goals and objectives using the framework of the elements of
a safety and health management system described by the OSHA VPP (management
leadership and employee involvement; worksite analysis; hazard prevention and control;
and safety and health training). Describe the approach (including milestone schedule) to
achieve and maintain safety and health management practices according to the criteria
outlined in four elements of the OSHA VPP safety and health management in all areas. 


1.3 Management Leadership. Describe the process and procedures for implementing
management commitments to safety and health through visible activities and initiatives
including the exercise of controls to ensure workplace safety and health. Include a
statement from the project manager or designated safety official indicating that the plan
will be implemented as approved and that the project manager will take personal
responsibility for its implementation. 


1.4 Employee Involvement. Describe procedures to implement and promote employee
(e.g., non-supervisory) involvement in safety and health program development,
implementation, and decision making. Describe the scope and breadth of employee
participation so that all safety and health risk areas are addressed. 


1.5 Assignment of Responsibility. Describe the line and staff responsibilities for safety
and health program implementation. Identify any other personnel or organizations that
provide safety services or exercises any form of control or assurance in these areas.
State the means of communication and interfaces concerning related issues used by
line, staff, and others (such as documentation, concurrence requirements, committee
structure, sharing of the work site with NASA and other contractors, or other special
responsibilities and support). As a minimum, the contractor will identify the following: 


a. Safety Representative. Identify, by title, the individual who will be responsible for the
contractor's adherence to Center-wide safety, health, environmental, and fire protection
concerns and goals, and will participate in meetings and other activities related to the
Center's Safety and Health Program. 


b. Company Physician. Provide the identification of a company physician to facilitate
communication of medical data to the head of the NASA clinic. The contractor shall
identify the point of contact by name, address, and telephone number to the NASA
Center Clinic. Any changes that occur in the identity of the point of contact will be
promptly conveyed to the NASA Center Clinic. 


c. Building Fire Wardens. Each building occupied by the contractor will have an
assigned individual to facilitate the Center's fire safety program. Duties will include
coordination of fire-related issues with the NASA facility manager, and emergency
planning and response officials and their representatives. Identify the assigned
contractor Building Fire Warden. 


d. Designated Safety Official. Identify, by title, the official(s) responsible for implementing
NPR 8715.3C -- AppendixE


Verify Current version before use at:
http://nodis3.gsfc.nasa.gov/


Page  2  of  10 


NPR 8715.3C -- AppendixE
Verify Current version before use at:


http://nodis3.gsfc.nasa.gov/
Page  2  of  10 



http://nodis3.gsfc.nasa.gov/

http://nodis3.gsfc.nasa.gov/





d. Designated Safety Official. Identify, by title, the official(s) responsible for implementing
the proposed Safety and Health Plan. Identify all formal contacts with regulatory
agencies and with NASA. 


1.6 Provision of Authority. Compare the provisions and procedures in the proposed
Safety and Health Plan with applicable NASA requirements and contractual directions,
and applicable Federal, State, and local regulations. Identify the lines of authority and
responsibility for each requirement and regulation. Discuss how the subsequent
contractor's Safety and Health Program will be controlled to maintain the identified lines
of authority and responsibility for the life of the contract. 


1.7 Accountability. Describe the procedures for ensuring that management and
employees will be held accountable for implementing their tasks in a safe and healthful
manner. The use of traditional and/or innovative personnel management methods
(including discipline, motivational techniques, or any other technique that ensures
accountability) should be referenced, as a minimum, and described, as appropriate. 


1.8 Program Evaluation. Describe the method to be used for internal program reviews
and evaluations. The program review and evaluation may consist of either (1)
participation in OSHA VPP surveys at the request of the Government or (2) described in
a written report that documents the methods and procedures for determining the
existence and criticality of the contractor's hazardous operations. 


If the proposed plan provides for an internal reviews and evaluations other than
participation in OSHA VPP surveys, the submitted report should include, but not be
limited to, methods and procedures for the following: identification of the contractor's
hazardous operations and products; approach to be used for conducting risk
evaluations; the approach to be used for risk ranking with respect to consequence
severity, risk management techniques to be applied to unacceptable safety risks, and the
documentation of the results. The report should also include an identification of the
personnel who will conduct the reviews and evaluations, to whom the reports will be
made, and the frequency (at least annually) at which the reviews and evaluations will be
performed. The reviews and evaluations should include subcontracted tasks. The
submitted report should clearly describe the correlation between the proposed program
review and evaluation approach and applicable criteria of the OSHA VPP. 


When a written program review and evaluation is requested, it should be delivered to the
Government no later than 30 days after the end of each contract year or at the end of
the contract, whichever is applicable. Distribution of these program reviews and
evaluations will be the same as that for the Safety and Health Plan. The OSHA VPP
surveys will be scheduled and administered at the discretion of the Government. 


1.9 The prospective contractor will describe the approach to be taken to document its
safety and health program performance to provide necessary visibility and insight. This
description should include: the identification, acquisition, and processing of safety and
health data; development of procedures; recordkeeping; statistical analyses including
metrics; and the furnishing of data and reports to the Government. Electronic access by
the Government to this data is preferred as long as Privacy Act requirements are met
and the Government safety and health professionals and their representatives have full
and unimpeded access for review and audit purposes. 


For contractor activities conducted on NASA property, the contractor will identify what
records it will make available to the Government in accordance with the Voluntary
Protection Program (VPP) criteria of OSHA as implemented in [the local Center's]
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Protection Program (VPP) criteria of OSHA as implemented in [the local Center's]
Requirements Handbook for Safety, Health, and Environmental Protection, as revised.
For the purpose of this plan, safety and health documentation includes, but is not limited
to, logs, records, minutes, procedures, checklists, statistics, reports, analyses, notes, or
other written or electronic document which contain in whole or in part any subject matter
pertinent to safety, health, environmental protection, or emergency preparedness. The
contractor will acknowledge the following as a standing request of the Government to be
handled as described below. 


a. Roster of Terminated Employees. NASA expects the contractor to identify and report
terminated employees to the Center occupational health program office. This report
should be sent to the Occupational Health Officer no later than 30 days after the end of
each contract year or at the end of the contract, whichever is applicable. At the
contractor's discretion, the report may be submitted for personnel changes during the
previous year or cumulated for all years. 


Information required: 


(1) Date of report, contractor identity, and contract number. 


(2) For each person listed: provide name, social security number, assigned Center
badge number, and date of termination. 


(3) Name, address, and telephone number of contractor representative to be contacted
for questions or other information. 


b. Material Safety Data. Describe the procedure to be used by the contractor to prepare
and/or deliver to NASA, Material Safety Data for hazardous materials brought onto
Government property or included in products delivered to the Government. These data
are required by the Occupational Safety and Health Administration (OSHA) regulation,
29 CFR Part 1910.1200, Hazard Communication, and Federal Standard 313 (or
FED-STD-313), Material Safety Data, Transportation Data and Disposal Data for
Hazardous Materials Furnished to Government Activities, as revised. A single copy of
each Material Safety Data Sheet (MSDS) will be sent upon receipt of the material for
use on NASA property to the Center's Central Repository, Mail Code ____. Information
on new or changed locations and/or quantities of hazardous materials normally stored or
used onsite should also be sent to the Center's Central Repository. If the MSDS arrives
with the material and is needed for immediate use, the MSDS should be delivered to the
Central Repository by close of business of the next working day after it enters the site. 


c. Hazardous Materials Inventory. The contractor will be responsible to compile and
report the inventory of all hazardous materials within the scope of 29 CFR Part
1910.1200, Hazard Communication, and Federal Standard 313 (or FED-STD-313),
Material Safety Data, Transportation Data and Disposal Data for Hazardous Materials
Furnished to Government Activities, as revised and its located on Government property.
The call for this annual inventory will be issued by the [responsible NASA official], Mail
Code ____. The inventor should contain the following information: 


(1) The identity of the material. 


(2) The location of the material onsite by building and room. 


(3) The quantity of each material normally kept at each location. 


1.10 Government Access to Safety and Health Program Documentation. The contractor
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shall recognize in its plan that it will be expected to make all safety and health
documentation (including relevant personnel records) available for inspection or audit at
the Government's request. 


1.11 The contractor may be requested to participate in the review and modification of
safety requirements that are to be implemented by the Government including any
referenced documents therein. This review activity will be implemented at the direction of
the NASA Contracting Officer's Technical Representative in accordance with established
NASA directives and procedures. 


1.13 Procurement. Identify procedures used to assure that the contractor's
procurements are reviewed for safety considerations and that specifications contain
appropriate safety criteria and instructions. Set forth authority and responsibility to
assure that safety tasks are clearly stated in subcontracts. 


2.0 WORKPLACE ANALYSIS. Describe the method and techniques the contractor will
use to systematically identify the hazards within the workplace for the duration of the
contract. The discussion should describe the information collection process including a
combination of surveys, analyses, inspections of the workplace, investigations of
mishaps and close calls, and the collection and trend analysis of safety and health data
such as records of occupational injuries and illnesses; findings and observations from
preventive maintenance activities; reports of spills and inadvertent releases to the
environment; facilities-related incidents related to partial or full loss of systems functions;
and employee reports of hazard. Every hazard identified by any of the techniques given
below shall be ranked and processed in accordance with Center procedure. All hazards
identified on NASA property that are immediately dangerous to life or health should be
reported immediately to the NASA safety office and to the Contractor's
President/Program Manager in order to ensure that proper attention and correction is
given to these hazards. All safety engineering products, which address operations,
equipment, and other aspects of safety engineering, on NASA property will be subject to
the review and concurrence of the NASA Safety Office unless otherwise specified in the
approved safety and health plan. The contractor is expected to have processes to
address similar instances in contractor facilities utilizing contractor resources to manage
such instances. 


2.1 Hazard Identification. Describe the procedures and techniques to be used to compile
an inventory of hazards associated with the work to be performed on this contract. This
inventory of hazards shall address the work specified in the contract as well as the
hazards associated with operations and work environments in close proximity to contract
operations. The hazard inventory results will be reported to the Government in a manner
suitable for inclusion in facilities baseline documentation as a permanent record. Specific
techniques to be considered include: 


a. Comprehensive Survey. A "wall-to-wall" engineering assessment of the work site
including facilities, equipment, processes, and materials (including waste). 


b. Change Analysis. Address modifications in facilities, equipment, processes, and
materials (including waste); and related procedures for operations and maintenance.
Periodic change analyses will be driven by new or modified regulatory and NASA
requirements. 


c. Hazard Analysis. Address facilities, systems/subsystems, operations, processes,
materials (including waste), and specific tasks or jobs. 
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2.2 Inspections. This paragraph should include the procedures and frequency for regular
inspections and evaluations of work areas hazards and who will be accountable for
implementing of corrective measures. The contractor will describe administrative
requirements and procedures for the control of regularly scheduled inspections for fire
and explosive hazards. The contractor has the option, in lieu of the above detail, to
identify policies and procedures with the stipulation that the results (including findings) of
inspections conducted on NASA property or involving Government furnished equipment
will be documented in safety program evaluations or monthly Accident/Incident
Summary reports. Inspections will identify the following: 


a. Discrepancies between observed conditions and current requirements. 


b. New (not previously identified) or modified hazards. 


2.3 Employee Reports of Hazards. The contractor will identify the methods to be used to
encourage employees to report hazardous conditions (e.g., close calls) and
analyze/abate hazards. The contractor will describe steps to be taken to create
reprisal-free employee reporting with emphasis on management support for employees
and describe methods to be used to incorporate employee insights into hazard
abatement activities. 


3.0 MISHAP INVESTIGATION AND RECORD ANALYSIS. 


3.1 Mishap Investigation and Reporting. The contractor will identify the methods to
assure that the investigations and reporting of mishaps including corrective actions to be
implemented to prevent recurrence. The contractor will describe the methods to be used
to investigate and report on NASA property and on contractor or third party property. The
contractor will describe procedures for implementing the NASA mishap investigation and
reporting forms or use alternate contractor forms with emphasis on the timely notification
of NASA. The contractor discussion should include: investigation procedures; exercise of
jurisdiction over a mishap investigation involving NASA and other contractor personnel;
follow up of corrective actions; communication of lessons learned to NASA; and
solutions to minimize duplications in reporting and documentation including use of
alternate forms or other solutions. The contractor will discuss its procedures for the
immediate notification of fires, hazardous materials releases, and other emergencies.
The contractor will include appropriate details to address the use of Incident Reporting
Information System, including 24-hour and ten-day mishap reports to the Occupational
Safety Office, mail code ___. 


3.2 Trend Analysis. The contractor will describe the approach to be used to perform
trend analysis of data (occupational injuries and illnesses; facilities, systems, and
equipment performance; maintenance findings; etc.). The discussion should include
methods to identify and abate common cause failures or occurrences indicated by the
trend analysis. The contractor should discuss the following methods of providing data, in
support of site-wide trend analysis to be performed by the Government. Further, the
contractor should describe how the results of these trend analysis will be shared with
employees so that they are aware of potential safety problems or hazards. 


a. Accident/Incident Summary Report. The contractor will describe how monthly
Accident/Incident Summary Reports are prepared and delivered, as specified on [specify
locally used format]. All new and open mishaps, including vehicle accidents, incidents,
injuries, fires, and any close calls will be described in summary form along with their
current status. Negative reports are also required monthly; date due is the 10th day of
the month following each month reported. Reports will be delivered to the Center Safety
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the month following each month reported. Reports will be delivered to the Center Safety
Office, mail code _____. 


b. Log of Occupational Injuries and Illnesses. For each location on or off NASA property
that performs work on this contract, the contractor will deliver to the Government (under
separate contractor's cover letter), a copy of an annual summary of occupational injuries
and illnesses (or equivalent) as described in 29 CFR Part 1904.32, Annual Summary. If
contractor is exempt by regulation from maintaining and publishing such logs, equivalent
data in the contractor's format is acceptable (such as loss runs from insurance carrier).
This data will be compiled and reported each calendar year and provided to the
Government within 45 days after the end of the year to be reported (e.g., not later than
February 15 of the year following). 


4.0 HAZARD PREVENTION AND CONTROL. Identified hazards must be eliminated or
controlled. In the multiple employer environment of the Center, it is required that hazards
including discrepancies and corrective actions be recorded in the Center's information
data system (provide name of system here) for risk management purposes. Describe
the approach to implementing this requirement. 


4.1 Appropriate Controls. Discuss the approach to be used for considering and selecting
controls. Discuss the use of the hazard reduction precedence sequence. Discuss the
approach to be used to identify and accept any residual risk. Discuss the implementation
of controls including verifying their effectiveness. Discuss the scope of coverage
(hazardous chemicals, equipment, discharges, waste, energies, or other). Discuss the
need for coordination with safety, health, environmental service, and emergency
authorities at NASA. 


4.1.1 Hazardous Operations. Establish methods for notifying personnel when hazardous
operations are to be performed and when hazardous conditions are found to exist during
the course of this contract. NASA policy will serve as a guide for defining, classifying,
and prioritizing hazardous operations. Develop and maintain a list of hazardous
operations to be performed during the life of this contract. The list of hazardous
operations will be provided to the contracting officer as part of the safety and health plan
for review and approval. The contracting officer and the contractor will decide jointly
which operations are to be considered hazardous, with the contracting officer having
final authority. Before hazardous operations commence, the contractor will provide a
schedule for the development of written hazardous operations procedures with particular
emphasis on identifying the safety steps required. The contractor may implement this
requirement as follows: 


a. Identify contractor policies and procedures for the management and implementation of
hazardous operations procedures together with a statement that NASA will have access,
on request, to any contractor data necessary to verify implementation; or 


b. In lieu of contractor management and development of such procedures, identify the
method whereby the contractor will identify and submit hazardous operations
procedures to the NASA Occupational Safety Office for review and approval. 


4.1.2 Written Procedures. Provide methods to assure that relevant hazardous situations
and proper controls are identified in documentation such as inspection procedures, test
procedures, or other, and other related information. Describe methods to assure that
written procedures are developed for all hazardous operations, including testing,
maintenance, repairs, and handling of hazardous materials and hazardous waste.
Procedures will be developed in a format suitable for use as safety documentation (such
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Procedures will be developed in a format suitable for use as safety documentation (such
as a safety manual) and be readily available to personnel as required to correctly
perform their duties. 


4.1.3 Protective Equipment. Describe procedures for obtaining, inspecting, and
maintaining protective equipment, as required, or reference written procedure pertaining
to this subject. Describe methods for keeping records of such inspections and
maintenance programs. 


4.1.4 Hazardous Operations Permits. Identify facilities, operations, and/or tasks where
hazardous operations permits will be required as specified in the Center's local
requirement. Describe the process to be used to ensure guidance adherence to
established NASA Center procedures. Clearly state the role of the safety group or
function to control such permits. 


a. Operations Involving Potential Asbestos Exposures. Describe methods for assuring
compliance with the Center's Asbestos Control Program as established in local policy. 


b. Operations Involving Exposures to Toxic or Unhealthful Materials. Such operations
must be evaluated by the NASA Occupational Health Office and must be properly
controlled as advised by same. Describe the process to be used to notify the NASA
Occupational Health Office prior to initiation of any new or modified operation potentially
hazardous to health and safety. 


c. Operations Involving Hazardous Waste. Identify procedures to be used to manage
hazardous waste from the point of generation through disposal. Clearly identify divisions
of responsibility between contractor and NASA for hazardous waste generated
throughout the life of the contract. Operations which occur on site must also be
evaluated by the Center environmental services office and must be properly controlled
as advised by same. Describe the process to be used to notify the Center environmental
services office prior to initiation of any new or modified hazardous waste operation on
site. 


d. Operations Involving New or Modified Emissions/Discharges to the Environment.
Describe methods for identifying new or modified emissions/discharges and coordinating
the results with the Center environmental services office. Discuss procedures to
minimize or eliminate environmental pollution. Address the management of hazardous
materials; substitution of non-hazardous or less hazardous materials for hazardous
materials; proper segregation of hazardous wastes from non-hazardous wastes; and
other methods described by NASA. Emphasis shall be placed on providing sufficient
lead-time for processing permits through the appropriate State agency and/or the
Environmental Protection Agency. 


4.2 Discuss responsibilities for maintaining facility baseline documentation in
accordance with Center requirements. The contractor will implement any facility
baseline documentation tasks (including safety engineering) as provided in the
contractor's safety and health plan approved by NASA or as required by Government
direction. 


4.3 Preventive Maintenance. Discuss the approach to be used for preventive
maintenance. Describe scope, frequency, and supporting rationale for the preventive
maintenance program including facilities and/or equipment to be emphasized or
de-emphasized. Discuss methods to promote awareness in the NASA community (such
as alerts, safety flashes, or others) when preventive maintenance reveals design or
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operational concerns in facilities and equipment (and related processes where
applicable). 


4.4 Medical Program. Discuss the medical surveillance program used to evaluate
personnel and workplace conditions, identify specific health issues, and prevent
degradation of personnel health as a result of occupational exposures. Discuss the
approach for using cardiopulmonary resuscitation, first aid, and emergency response. 


5.0 EMERGENCY RESPONSE. Discuss the approach to be used for emergency
preparedness and contingency planning that addresses fire, explosion, inclement
weather, environmental releases, etc. Discuss compliance with 29 CFR Part 1910.120,
Hazardous Waste Operations and Emergency Response, and the role the contractor will
play in the local Incident Command System. Discuss methods to be used for notification
of Center emergency forces including emergency dispatcher, safety hotline, director's
safety hotline, or other. Discuss the establishment of pre-planning strategies through
procedures, training, drills, or other. Discuss methods to verify emergency readiness. 


6.0 SAFETY AND HEALTH TRAINING. Describe the contractor's training program
including the identification of responsibility for training employees in safe work practices,
hazard recognition, and appropriate responses (including protective and/or emergency
countermeasures). Address the management techniques used to identify and utilize any
Center training resources (such as asbestos worker training/certification, hazard
communication, confined space entry, lockout/tagout, or other), as appropriate, with
particular emphasis on programs designed for the multiple employer work environment
on NASA property. Describe the approach to be used for training personnel in the
proper use and care of protective equipment. Discuss tailoring of training towards
specific audiences (management, supervisors, and employees) and topics (safety
orientation for new hires, specific training for certain tasks or operations). Discuss the
approach to ensure that training is retained and practiced. Discuss personnel
certification programs. Certifications should include documentation that training
requirements have been satisfied and learning validated by one or more of the following:
physical examination, testing, on-the-job performance, or other. All training materials and
training records will be provided for NASA review upon request. 
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1.0    


                                            


PREFACE 


Reliability-Centered Maintenance (RCM) and variations thereof are employed by thousands of 
public and private organizations world-wide to address a host of reliability issues in order to 
improve Overall Equipment Effectiveness (OEE) while controlling the Life-Cycle Cost (LCC) 
inherent with Asset Management and Facility Stewardship. 


With each new RCM practitioner, new ideas and applications for RCM are discovered, which in 
turn improves the RCM process. Professional organizations have formed or expanded as the 
number of RCM practitioners has grown. The role of RCM in organizations has expanded past 
the development of maintenance tasks based on Failure Modes and Effects Analysis (FMEA) to 
include the following: 


 Sustainability 


 Energy Efficiency 


 Commissioning, Recommissioning, and Retrocommissioning 


 Maintainability 


 Age Exploration 


 Reliability Analysis 


1.1    RCM AND NASA 


National Aeronautics and Space Administration (NASA) holds a policy to continuously improve 
the institutional management of capital assets by maintaining the NASA-owned and NASA-
operated facilities in safe, environmentally sound, and affordable condition. Facilities and 
equipment owned by NASA shall be maintained in the most cost efficient fashion to create a 
hazard-free working environment while protecting and preserving capital investments and 
their capability. 


It is the policy of the United States to promote the efficient and economical 
use of America's real property assets and to assure management accountability 
for implementing Federal real property management reforms. Based on this 
policy, executive branch departments and agencies shall recognize the 
importance of real property resources through increased management 
attention, the establishment of clear goals and objectives, improved policies 
and levels of accountability, and other appropriate action.1


Since the NASA RCM Guide for Facilities and Collateral Equipment was implemented in 1996, 
the uses and capabilities of RCM principles and techniques have increased significantly. NASA 
applies the NASA-created Reliability-Centered Maintenance (RCM) Guide to successfully 
employ diverse asset maintenance strategies, varying from “run to failure” to streamlined 


 


1 Executive Order 13327, Federal Real Property Asset Management: February 4, 2004.
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failure mode and effect analysis (FMEA), combined with Predictive Testing and Inspection 
(PT&I).  


Specifically, NASA believes the RCM approach can be a valuable tool in the effort to meet the 
goals of the Energy Policy Act of 2005.  


The Secretary, in consultation with the Administrator of General Services, shall 
establish an Advanced Building Efficiency Testbed program for the 
development, testing, and demonstration of advanced engineering systems, 
components, and materials to enable innovations in building technologies. The 
program shall evaluate efficiency concepts for government and industry 
buildings, and demonstrate the ability of next generation buildings to support 
individual and organizational productivity and health (including by improving 
indoor air quality) as well as flexibility and technological change to improve 
environmental sustainability.2


In addition, NASA believes the RCM approach will aid the Centers in complying with the 
requirements of Executive Order 13423, Strengthening Federal Environmental, Energy, and 
Transportation and Energy Independence and Security Act of 2007 by:  


…implementing the policy of the United States that Federal agencies conduct 
their environmental, transportation, and energy-related activities under the 
law in support of their respective missions in an environmentally, economically 
and fiscally sound, integrated, continuously improving, efficient, and 
sustainable manner. 


The NASA RCM Logic Tree, which provides a consistent approach to all equipment 
maintenance, has been modified to address sustainability (see Figure 3-2). NASA team 
members and contractors are encouraged to adopt the use of the NASA RCM Logic Tree and, 
where appropriate, perform an FMEA in the development of commissioning Pre-functional and 
Functional Tests. All Construction of Facilities (CoF) funded projects should include an RCM-
based commissioning process to include training on the FMEA. 


In addition to the increased awareness of the energy implications in facilities management 
since 2000, an increased emphasis has been placed on facility security in the wake of the 
September 11, 2001 attacks. The NASA RCM Logic Tree and accompanying criticality tables 
have been modified to include security.  


Other significant changes to this guide are as follows: 


 Information on commissioning has been expanded 


 PT&I technology information has been updated 


 RCM integration with computerized maintenance management systems (CMMS) 
and/or Computer Aided Facility Management (CAFM) has been included 


                                             


2 Public Law 109–58, Energy Policy Act of 2005: August 8, 2005.
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 Wireless data collectors have been integrated with CMMS 


 Key Performance Indicators (KPIs) and the President’s Management Agenda 
Scorecard have been included 


 RCM as a Quality Assurance (QA) tool  


 Statistical Process Control (SPC) and Pareto Analysis 


 The role of RCM in the Deferred Maintenance (DM) Model 


 Generic FMEAs are provided for all major facilities equipment and systems in 
Appendix J 


RCM principles and techniques have been used by NASA Headquarters, Centers, and Field 
Activities to improve their stewardship of the more than 44 million square feet of facilities 
and the associated billions of dollars of collateral equipment contained within by 
implementing and/or refining the following: 


 Energy Management Control Systems 


 Predictive Testing and Inspection (PT&I) (See Chapter 6.0 Predictive Testing 
and Inspection Technologies, page 6-1, and Chapter 7.0 Predictive Testing and 
Inspection Criteria, page 7-1.) 


 Key Performance Indicators (KPIs) (See Chapter 12.0 Key Performance 
Indicators.) 


 Performance Based M&O Contracts (PBC) (See Chapter 10.0 RCM Contract 
Clauses.) 


 Failure Modes and Effects Analysis (FMEA) (See Section 4.2 Failure Modes and 
Effects Analysis, page 4-13.) 


 Age Exploration (AE) (See Section 5.5.7 Age Exploration, page 5-30.) 


 Commissioning, Recommissioning, and Retrocommissioning (See Chapter 10.0 
Building Commissioning.) 


 LEED® Certification 
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1.2    APPLICABILITY AND USE OF THIS GUIDE 


This manual is offered as a tool to assist NASA facility organizations in implementing and 
institutionalizing an RCM approach to achieve and maintain the world-class facilities required 
to support the inherent reliability goals at any NASA Center and component facility. 


This manual should be utilized by: 


 Facility Planners 


 Designers 


 Equipment Procurement Specialists 


 Construction Managers 


 Commissioning Agents 


 Maintenance and Operations (M&O) personnel 


 Contract Planners 
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2.0    


                                            


HISTORICAL EVOLUTION OF RELIABILITY-CENTERED 
MAINTENANCE 


The following sections provide a brief overview of the evolution of maintenance practices 
leading to the development of RCM. 


2.1    PREVENTIVE MAINTENANCE  


In the past, industrial and facility maintenance organizations commonly used a Preventive 
Maintenance (PM) program, which is based on the following: 


One of the underlying assumptions of maintenance theory has always been that 
there is a fundamental cause-and-effect relationship between scheduled 
maintenance and operating reliability. This assumption was based on the 
intuitive belief that because mechanical parts wear out, the reliability of any 
equipment [is] directly related to operating age. It therefore followed that the 
more frequently equipment was overhauled, the better protected it was 
against the likelihood of failure. The only problem was in determining what age 
limit was necessary to assure reliable operation.3


PM assumes that failure probabilities can be determined statistically for individual machines 
and components, and that replacing parts or performing adjustments in time can often 
preclude failure. For example, a common practice has been to replace or renew bearings 
after a specified number of operating hours, assuming that bearing failure rate increases with 
time in service. The introduction of computerized maintenance management systems and the 
availability of computers solved the problem of when (what age) to overhaul many types of 
equipment in order to assure required reliability. 


Maintenance and operations, failure and reliability data being reported by airlines highlighted 
problems with this approach. Specifically: 


In the case of aircraft it was also commonly assumed that all reliability 
problems were directly related to operating safety. Over the years, however, it 
was found that many types of failures could not be prevented no matter how 
intensive the maintenance activities. Moreover, in a field subject to rapidly 
expanding technology it was becoming increasingly difficult to eliminate 
uncertainty. Equipment designers were able to cope with this problem, not by 
preventing failures, but by preventing such failures from affecting safety. In 
most aircraft essential functions are protected by redundancy features which 
ensure that, in the event of a failure, the necessary function will still be 
available from some other source. Although fail-safe and "failure-tolerant" 
design practices have not entirely eliminated the relationship between safety 
and reliability, they have disassociated the two issues sufficiently that their 
implications for maintenance have become quite different. 


 


3 Nowlan, F. Stanley, and Howard F. Heap. Reliability-Centered Maintenance. Department of Defense, Washington, 
D.C. 1978. Report Number AD-A066579.(Sponsored and published by the Office of Assistant Secretary of Defense, 
1978.) 
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A major question still remained, however, concerning the relationship between 
scheduled maintenance and reliability. Despite the time-honored belief that 
reliability was directly related to the intervals between scheduled overhauls, 
searching studies based on actuarial analysis of failure data suggested that the 
traditional hard-time policies were, apart from their expense, ineffective in 
controlling failure rates. This was not because the intervals were not short 
enough, and surely not because the tear down inspections were not sufficiently 
thorough. Rather, it was because, contrary to expectations, for many items the 
likelihood of failure did not in fact increase with increasing operation[al] age. 
Consequently a maintenance policy based exclusively on some maximum 
operating age would, no matter what the age limit, have little or no effect on 
the failure rate.3


Figure 2-1 shows the failure distribution of a group of thirty identical 6309 deep groove ball 
bearings installed on bearing life test machines and run to failure, using standard test 
procedures. The X-axis identifies the individual bearing being tested while the Y-axis is the 
number of revolutions achieved prior to fatigue failure of the individual bearing. The wide 
variation in bearing life precludes the use of any effective time-based maintenance strategy. 


Figure 2-1. Bearing Life Scatter 
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2.2    CONDITION-BASED MONITORING 


By the 1980s alternatives to traditional Preventive Maintenance (PM) programs began to 
migrate to the maintenance arena. While computer power first supported interval-based 
maintenance by specifying failure probabilities, continued advances in the 1990s began to 
change maintenance practices yet again. The development of affordable microprocessors and 
increased computer literacy in the work force made it possible to improve upon interval-
based maintenance techniques by distinguishing other equipment failure characteristics. 
These included the precursors of failure, quantified equipment condition, and improved 
repair scheduling. 


The emergence of new maintenance techniques called Condition Monitoring (CdM) or 
Condition-based Maintenance supported the findings of F. Stanley Nowlan, Howard F. Heap, 
and others, while revealing the fallacy of the two basic principles in traditional PM programs: 


 A strong correlation exists between equipment age and failure rate. 


 Individual component and equipment probability of failure can be determined 
statistically, and therefore components can be replaced or refurbished prior to 
failure.  


Subsequently industry emphasis on Condition-based Maintenance increased, and the reliance 
upon PM decreased. However, Condition-based Maintenance should not replace all interval-
based maintenance. Interval-based maintenance is still appropriate for those instances where 
an abrasive, erosive, or corrosive wear takes place; material properties change due to 
fatigue, embrittlement, or similar processes; or a clear correlation between age and 
functional reliability exists. 


2.3    RELIABILITY-CENTERED MAINTENANCE 


While many industrial organizations were expanding PM efforts to nearly all other assets, the 
airline industry, led by the efforts of Nowlan and Heap, took a different approach and 
developed a maintenance process based on system functions, consequence of failure, and 
failure modes. Their work led to the development of Reliability-Centered Maintenance, first 
published in 1978 and sponsored by the Office of the Assistant Secretary of Defense 
(Manpower, Reserve Affairs, and Logistics). Additional independent studies confirmed their 
findings.  


In 1982 the United States Navy expanded the scope of RCM beyond aircraft and addressed 
more down-to-earth equipment. These studies noted a difference existed between the 
perceived and intrinsic design life for the majority of equipment and components. In many 
cases, equipment greatly exceeded its perceived or stated design life. 


The process of determining the difference between perceived and intrinsic design life is 
known as Age Exploration (AE). AE was used by the U.S. Submarine Force in the early 1970s to 
extend the time between periodic overhauls and to replace time-based tasks with condition-
based tasks. The initial program was limited to Fleet Ballistic Missile submarines. The use of 
AE was expanded continually until it included all submarines, aircraft carriers, other major 
combatants, and ships of the Military Sealift Command. The Navy stated the requirements of 
RCM and Condition-based Monitoring as part of the design specifications. 
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Development of relatively affordable test equipment and computerized maintenance 
management software (CMMS) during the last decade has made it possible to: 


 Determine the actual condition of equipment without relying on dated 
techniques which base the probability of failure on age and appearance instead 
of condition. 


 Track and analyze equipment history as a means of determining failure 
patterns and life-cycle cost. 


RCM has long been accepted by the aircraft industry, the spacecraft industry, the nuclear 
industry, and the Department of Defense (DoD), but is a relatively new way of approaching 
maintenance for the majority of facilities outside of these four arenas. The benefits of an 
RCM approach far exceed those of any one type of maintenance program.
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3.0    THE RCM APPROACH 


3.1     INTRODUCTION TO RELIABILITY-CENTERED MAINTENANCE 


Reliability-Centered Maintenance (RCM) integrates Preventive Maintenance (PM), Predictive 
Testing and Inspection (PT&I), Repair (also called reactive maintenance), and Proactive 
Maintenance to increase the probability that a machine or component will function in the 
required manner over its design life-cycle with a minimum amount of maintenance and 
downtime. These principal maintenance strategies, rather than being applied independently, 
are optimally integrated to take advantage of their respective strengths, and maximize 
facility and equipment reliability while minimizing life-cycle costs. The goal of this approach 
is to reduce the Life-Cycle Cost (LCC) of a facility to a minimum while continuing to allow the 
facility to function as intended with required reliability and availability. 


The basic application of each strategy is shown in Figure 3-1.  


Figure 3-1. Components of an RCM Program 


 


RCM requires maintenance decisions to be supported by sound technical and economic 
justification. The RCM approach also considers the consequence of failure of a given 
component. For example, an identical make and model of exhaust fan can be used to support 
restroom operations or as part of a smoke/purge system. The consequence of failure and the 
maintenance approach of the two units are different, based on the system used. RCM analysis 
carefully considers the following questions: 


 What does the system or equipment do; what are its functions? 


 What functional failures are likely to occur? 


 What are the likely consequences of these functional failures? 


 What can be done to reduce the probability of the failure, identify the onset of 
failure, or reduce the consequences of the failure? 


The goal of an RCM approach is to determine the most applicable cost-effective maintenance 
technique to minimize the risk of impact and failure and to create a hazard-free working 
environment while protecting and preserving capital investments and their capability. This 
goal is accomplished through an identification of failure modes and their consequences for 
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each system. This allows system and equipment functionality to be maintained in the most 
economical manner. Specific RCM objectives, as stated by Nowlan and Heap4, are as follows: 


 To ensure realization of the inherent safety and reliability levels of the 
equipment. 


 To restore the equipment to these inherent levels when deterioration occurs. 


 To obtain the information necessary for design improvement of those items 
where their inherent reliability proves to be inadequate. 


 To accomplish these goals at a minimum total cost, including maintenance 
costs, support costs, and economic consequences of operational failures. 


3.2    TYPES OF RCM 


RCM programs can be implemented and conducted in several ways and use different kinds of 
information. One technique is based on rigorous Failure Modes and Effects Analysis (FMEA), 
complete with mathematically-calculated probabilities of failure based on a combination of 
design data, historical data, intuition, common-sense, experimental data, and modeling. This 
approach is broken into two categories: Rigorous and Intuitive.  


The decision as to how the RCM program is implemented should be made by the end user 
based on: 


 Consequences of failure 


 Probability of failure 


 Historical data 


 Risk tolerance (Mission Criticality) 


3.2.1    Rigorous RCM Approach (Also known as Classical RCM) 


A Rigorous RCM approach provides the most knowledge and data concerning system functions, 
failure modes, and maintenance actions addressing functional failures. Rigorous RCM analysis 
is the method first proposed and documented by F. Stanley Nowlan and Howard F. Heap and 
later modified by John Moubray, Anthony M. Smith, Jack Nicholas and others. Rigorous RCM 
produces the most complete documentation, compared to other RCM methods addressed in 
this guide. 


A formal Rigorous RCM analysis of each system, subsystem, and component is normally 
performed on new, unique, high-cost systems such as aircraft and spacecraft systems and 
structures. This approach is rarely needed for most facilities and collateral equipment items 
because their construction and failure modes are well understood. 


                                             


4 Nowlan, F. Stanley, and Howard F. Heap. Reliability-Centered Maintenance. Department of Defense, Washington, 
D.C. 1978. Report Number AD-A066579. 
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Rigorous RCM is based primarily on the FMEA and includes probabilities of failure and system 
reliability calculations but with little or no analysis of historical performance data. Rigorous 
RCM is labor intensive and often postpones the implementation of obvious PT&I tasks. 


A Rigorous RCM approach has been used extensively by aircraft, space, defense, and nuclear 
industries where functional failures have the potential to result in large losses of life, national 
security implications, or extreme environmental impact. The analysis is used to determine 
appropriate maintenance tasks or possible redesign requirements in order to address each of 
the identified failure modes and their consequences. 


A Rigorous RCM approach should be limited to the following three situations: 


 The consequences of failure result in catastrophic risk in terms of environment, 
health, safety, or complete economic failure of the business unit. 


 The resultant reliability and associated maintenance cost is still unacceptable 
after performing and implementing a streamlined-type FMEA. 


 The system or equipment is new to the organization and insufficient corporate 
maintenance and operational knowledge exists on its function and functional 
failures. 


Candidates for Rigorous RCM analysis include, but are not limited to, wind tunnel drive 
motors, supercomputer facilities, and mission support systems where single points of failure 
exist. In addition, a Rigorous RCM analysis may be needed for those systems and components 
where the Intuitive RCM approach has been utilized and the resultant reliability is still 
unacceptable in terms of security, safety, environmental, life-cycle cost, or mission impact.  


3.2.2    Intuitive RCM Approach (Also known as Streamlined or Abbreviated RCM) 


An Intuitive RCM approach is typically more appropriate for facility systems due to the high 
analysis cost of the rigorous approach, the relative low impact of failure of most facilities 
systems, the type of systems and components maintained, and the amount of redundant 
systems in place. The Intuitive RCM approach uses the same principles as the Rigorous RCM 
approach, but recognizes that not all failure modes will be analyzed.  


An Intuitive RCM approach identifies and implements obvious, condition-based maintenance 
tasks with minimal analysis. Low value maintenance tasks are culled or eliminated based on 
historical data and Maintenance and Operations (M&O) personnel input. The intent is to 
minimize the initial analysis time in order to help offset the cost of the FMEA and condition 
monitoring capabilities development. 


Errors can be introduced into the RCM process by reliance on historical records and personnel 
knowledge, creating a possibility of not detecting hidden, low-probability failures. The 
intuitive process requires that at least one individual has a thorough understanding of the 
various PT&I technologies. 
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An Intuitive RCM approach should be applied in the following situations: 


 The function of the system/equipment is well understood. 


 Functional failure of the system or equipment will not result in loss of life, 
catastrophic impact on the environment, or economic failure of the business 
unit. 


An Intuitive RCM approach is recommended for NASA facilities and collateral equipment with 
the understanding that a more rigorous approach may be warranted in certain situations. 


3.3    RCM PRINCIPLES 


RCM focuses on the following principles. 


 Function-Oriented: RCM seeks to preserve system or equipment function, not 
just operability for operability's sake. Redundancy of function through 
redundant equipment improves functional reliability but increases life-cycle 
cost in terms of procurement and operating costs. 


 System-Focused: RCM is more concerned with maintaining system function 
than individual component function. 


 Reliability-Centered: RCM treats failure statistics in an actuarial manner. The 
relationship between operating age and the failures experienced is important. 
RCM is not overly concerned with simple failure rate; it seeks to know the 
conditional probability of failure at specific ages (the probability that failure 
will occur in each given operating age bracket). 


 Acknowledges Design Limitations: The objective of RCM is to maintain the 
inherent reliability of the equipment design, recognizing that changes in 
inherent reliability are the province of design rather than maintenance. 
Maintenance can only achieve and maintain the level of reliability for 
equipment which is provided for by design. RCM recognizes that maintenance 
feedback can improve on the original design. RCM recognizes that a difference 
often exists between the perceived design life and the intrinsic or actual design 
life, and addresses this through the Age Exploration (AE) process. 


 Safety, Security, and Economics: Safety and security must be ensured at any 
cost; life-cycle cost-effectiveness is a tertiary criterion.  


 Failure as Any Unsatisfactory Condition: Failure may be either a loss of 
function (operation ceases) or a loss of acceptable quality (operation 
continues). See Figure 3-2. 


 Logic Tree to Screen Maintenance Tasks: This provides a consistent approach 
to the maintenance of all equipment. See Figure 3-2. 


 Tasks Must Be Applicable: Tasks must address the failure mode and consider 
the failure mode characteristics. 
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 Tasks Must Be Effective: Tasks must reduce the probability of failure and be 
cost-effective.  


Figure 3-2. NASA RCM Logic Tree 
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3.3.1.1    Three Types of Maintenance Tasks  
Tasks are time-directed (PM), condition-directed (PT&I directed), and failure-finding (one of 
several aspects of Proactive Maintenance). Time-directed tasks are scheduled when 
appropriate. Condition-directed tasks are performed when conditions indicate they are 
needed. Failure-finding tasks detect hidden functions that have failed without giving evidence 
of failure and are normally time directed. Run-to-Failure (RTF) is a conscious decision and is 
acceptable for some equipment. 


3.3.1.2    Living System  
RCM gathers data from the results achieved and feeds this data back to improve design and 
future maintenance. This feedback is an important part of the Proactive Maintenance 
element of the RCM program. 


Note that the maintenance analysis process, as illustrated in Figure 3-3, has only four possible 
outcomes: 


 Perform Interval- (time or cycle) based actions. 


 Perform Condition-based (PT&I directed) actions. 


 Perform no action and choose to repair following failure. 


 Determine no maintenance action will reduce the probability of failure and 
failure is not the chosen outcome (Redesign or Redundancy). 


Regardless of the technique used to determine the maintenance approach, the approach must 
be reassessed and validated. Figure depicts an iterative RCM process that can be used for a 
majority of NASA facilities and collateral equipment. 


3.4    RCM ANALYSIS 


RCM analysis carefully considers the following questions: 


 What does the system or equipment do; what are its functions? 


 What functional failures are likely to occur? 


 What are the likely consequences of these functional failures? 


 What can be done to reduce the probability of the failure, identify the onset of 
failure, or reduce the consequences of the failure? 


Figure 3-3 illustrates the RCM approach and the interactive streamlined process. 
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Figure 3-3. RCM Analysis Considerations 
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3.5    BENEFITS OF RCM 


Some benefits of RCM include safety, security, cost, reliability, scheduling, and efficiency. 


3.5.1    Safety 


The safety policy of NASA is to avoid loss of life, personal injury, illness, property loss, 
property damage, and environmental harm, and to ensure safe and healthful conditions for 
persons working at or visiting NASA facilities. The RCM approach supports the analysis, 
monitoring, early and decisive action, and thorough documentation that are characteristic of 
the NASA safety policy. 


3.5.2    Security  


An RCM approach provides improved reliability of physical barriers (such as celta barriers and 
motor/hydraulic gates) and emergency power supplies (such as generators and UPS systems) 
by adding PT&I tasks. 


3.5.3    Cost 


Due to the initial investment required for obtaining the technological tools, training, and 
equipment condition baselines, a new RCM Program typically results in an increase in 
maintenance costs. This increase is relatively short-lived, averaging two to three years. The 
cost of repair decreases as failures are prevented and preventive maintenance tasks are 
replaced by condition monitoring. The net effect is a reduction of both repair and total 
maintenance costs. Often energy savings are also realized from the use of PT&I techniques. 


Figure 3-4. Effect on Maintenance and Repair Costs 
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Figure 3-4 depicts the Bow Wave Effect experienced during the RCM implementation life-
cycle. Initially, M&O costs increase for two reasons: 


 RCM implementation costs include procurement of test equipment, software, 
training of existing staff, and in some cases the hiring of new personnel and use 
of consultants. In NASA’s case, NASA Headquarters invested $15M over a three 
year period (1995-1997) in RCM-related activities. 


 As more sophisticated testing techniques are used, more faults are detected, 
resulting in more repairs until all of the potential failures have been addressed 
and/or mitigated. 


As suggested by Figure 3-4 and Figure 3-5, the cost of maintenance per horsepower per year is 
cheaper as it changes from RTF to condition monitoring (CdM) and finally to an RCM-based 
practice. 


The Return on Investment experienced by NASA during the period from 1996 to 2000 is 
consistent with that of British Petroleum (and the Electric Power Research Institute). NASA 
commissioned a study5 in 2000 to evaluate the impact of their RCM investment. The study 
stated the NASA-wide Cost Avoidance to be between a reported $26,793,000 and an estimated 
$33,643,000 for a Return of Investment of 1.75-2.20. 


During this period of time, NASA Centers reported6 approximately 10,000 PT&I finds with 
average cost avoidance per find of $2,724.  


Figure 3-5. Cost of Maintenance Programs by Type 


 


 


                                             


5 NASA Reliability-Centered Maintenance Center Assessments, EMR, Inc. September, 2000 


6 NASA Centers’ Self Assessment Summary Reports for 1996-1999  
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3.5.4    Reliability 


RCM places great emphasis on improving equipment reliability through the feedback of 
maintenance experience and equipment condition data to facility planners, designers, 
maintenance managers, craftsmen, and manufacturers. This information is instrumental for 
continually upgrading the equipment specifications for increased reliability. The increased 
reliability that comes from RCM leads to fewer equipment failures, greater availability for 
mission support, and lower maintenance costs. 


3.5.5    Scheduling 


The ability of a condition-monitoring program to forecast maintenance provides time for 
planning, obtaining replacement parts, and arranging environmental and operating conditions 
before the maintenance is done. PT&I reduces the unnecessary maintenance performed by a 
time-scheduled maintenance program which are driven by the minimum “safe” intervals 
between maintenance tasks. 


A principal advantage of RCM is that it obtains the maximum use from equipment. With RCM, 
equipment replacement is based on actual equipment condition rather than a pre-
determined, generic length of life. 


3.5.6    Efficiency/Productivity 


Safety is the primary concern of RCM. The secondary concern of RCM is cost-effectiveness. 
Cost-effectiveness takes into consideration the priority or mission criticality and then matches 
a level of cost appropriate to that priority. The flexibility of the RCM approach to 
maintenance ensures that the proper type of maintenance is performed on equipment when it 
is needed. Existing maintenance that is not cost-effective is identified and not performed. 


3.6    IMPACT OF RCM ON THE FACILITIES LIFE-CYCLE 


The life-cycle of a facility is often divided into two broad stages: acquisition (planning, 
design, and construction) and operations. RCM affects all phases of the acquisition and 
operations stages to some degree, as shown in Figure 3-6. 


Decisions made early in the acquisition cycle affect the life-cycle cost of a facility. Even 
though expenditures for plant and equipment may occur later during the acquisition process, 
their cost is committed at an early stage. As shown in Table 3-1, planning (including 
conceptual design) fixes two-thirds of the facility’s overall life-cycle costs. The subsequent 
design phases determine an additional 29 percent of the life-cycle cost, leaving only about 5 
percent of the life-cycle cost that can be impacted by the later phases. 


The decision to include a facility in an RCM program is best made during the planning phase. 
An early decision in favor of RCM will allow for a more substantial, beneficial impact on the 
life-cycle cost of a facility. Delaying a decision to include a facility in an RCM program will 
decrease the overall beneficial impact on the life-cycle cost of a facility. 


RCM is capable of introducing significant savings during the M&O phase of the facility’s life. 
Savings of 30 to 50 percent in the annual maintenance budget are often obtained through the 
introduction of a balanced RCM program. 
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Figure 3-6. Life-Cycle Cost Commitment 
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Table 3-1. RCM Facility Life-Cycle Implications 


Life-Cycle Phase Acquisition Implications Operations Implications 


Planning 


Requirements Validation 


Contract Strategy 


RCM Implementation Policy 


Funding Estimates 


Construction 


Equipment (Collateral/R&D) 


Labor 


Training 


Operations 


A&E Scope of Work 


Requirements Development 


Modifications 


Alterations 


Upgrades 


A&E Scope of Work 


Funding Estimates 


M&O Considerations 


Annual Cost 


Labor 


Spare Parts 


Design 


A&E Selection 


Drawings 


Specifications 


Acceptance Testing 


Requirements 


A&E Selection 


Drawings 


Specifications 


Acceptance Testing 


Requirements 


Construction 


Contractor Selection 


Mobilization 


Construction 


Activation 


Contractor Selection 


Construction 


Acceptance Testing 


Maintenance and 
Operations (M&O) Not Applicable 


RCM Operations 


Training/Certification 


 


.
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4.0    RCM AND FAILURE ANALYSIS 


Failure is the cessation of proper function or performance. RCM examines failure at several 
levels: the system level, subsystem level, component level, and the parts level.  


4.1    FAILURE 


The goal of an effective maintenance organization is to provide the required system 
performance at the lowest cost. This means that the maintenance approach must be based 
upon a clear understanding of failure at each of the system levels. System components can be 
degraded or even failed and still not cause a system failure. For example, a failed parking 
lamp on an automobile has little effect on the overall performance of the automobile of the 
car as a transportation system. 


Figure 4-1 depicts the entire life-cycle of a system from the moment of design intent 
(Minimum Required Performance + Design Safety Margin) through degradation, to Functional 
Failure, and subsequent restoration. In Figure 4-1, failure occurs the moment system 
performance drops below the point of Minimum Required Performance. The role of the 
maintenance and operations (M&O) staff is to recognize the margin to failure, estimate the 
time of failure, and pre-plan required repairs in order to minimize the Mean Time to Repair 
(MTTR) and associated downtime in order to achieve the maximum Overall Equipment 
Effectiveness within budgetary constraints. 


Figure 4-1. System Performance Curve 


 


PT&I measures the baseline system, component performance, and the amount of degradation. 
PT&I forecasts impending failure in a timely manner so repairs can be performed prior to 
catastrophe. As shown in Figure 4-2, the point of initial degradation and point of initial 
detection rarely coincide. It is essential that the interval between tasks be initially 
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established conservatively. At least three maintenance tasks should be performed between 
the point of initial degradation and point of initial detection. 


PT&I task intervals are listed in Chapter 6.0 and Chapter 7.0. 


Preventive Maintenance (PM) task intervals should be set based on location, application, and 
operating environment. Maintenance schedules should be modified for remote locations 
where parts and service are not readily available. Appendix J provides sample maintenance 
tasks and recommended base intervals. 


For PT&I and PM tasks, the difference between actual system performance and Minimum 
Required Performance should be considered. For example, a fan operating at an overall 
vibration level of 0.2 inches per second (ips) is closer to the point of functional failure than 
an identical unit operating at an overall vibration level of 0.1 ips and should be monitored 
more frequently. 


Figure 4-2. P-F Curve (Modified) 


 


Figure 4-2 and Figure 4-3 provide a Conceptual Degradation Detection Graph which shows the 
baseline state as well as the onset of degradation from initial detection, to alert status, and 
to finally remove from service because failure is imminent. Although the actual moment of 
failure for most systems and components is not known, the fact that failure is imminent is 
known. 
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Figure 4-3. Conceptual Degradation Detection Graph7
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Figure 4-3 suggests there is a steady, non-linear progress from baseline condition until 
potential failure and recommended removal. Analysis of the data must observe any changes in 
slope of the plotted data. As the failure point is approached, the resistance of the object to 
failure often decreases in an exponential manner. In this situation, catastrophic failure occurs 
almost without warning. 


Once the Alert limit has been exceeded, the monitoring interval should be reduced to 
between one-third and one-quarter of the prior interval. For example, if vibration data was 
being collected quarterly, the new interval should be between three and four weeks. As the 
vibration levels continue to rise, the monitoring interval should continue to be reduced. 
Conversely, if the readings stabilize, the monitoring interval can be increased. 


The concepts presented in Figure 4-1, Figure 4-2, and Figure 4-3 must be fully understood and 
adhered to if the full benefits of RCM and PT&I are to be realized. Condition monitoring 
activities must occur frequently in order to forecast the potential failure. As shown in Figure 
4-3, Prediction Error Bounds do exist and are often referred to as a Probability of Detection 
(Pd) and Probability of False Alarm (Pfa). 


                                             


7 CBM Technology NASA RCM Course 3 - Penn State Applied Research Laboratory. 
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4.1.1    System and System Boundary 


A system is any user-defined group of components, equipment, or facilities that support an 
operational function. These operational functions are defined by mission criticality or by 
environmental, health, safety, regulatory, quality, or other NASA-defined requirements. Most 
systems can be divided into unique subsystems along user-defined boundaries. The boundaries 
are selected as a method of dividing a system into subsystems when its complexity makes an 
analysis by other means difficult. 


As shown in Figure 4-4, a system boundary or interface definition contains a description of the 
inputs and outputs across each boundary as well as the power requirements and 
Instrumentation and Control. 


The facility envelope is the physical barrier created by a building, enclosure, or other 
structure plus five feet; e.g., a cooling tower or tank. 


Figure 4-4. System Functional Boundaries 


 


4.1.2    Function and Functional Failure 


The function defines the performance expectation and its many elements may include 
physical properties, operation performance (including output tolerances), and time 
requirements (such as continuous operation or limited required availability). A System 
Performance curve similar to Figure 4-2 exists for each operating parameter. 


Functional failures describe the various ways in which a system or subsystem can fail to meet 
the functional requirements designed into the equipment. A system or subsystem that is 
operating in a degraded state but does not impact any of the requirements addressed has not 
experienced a functional failure. 


It is important to determine all the functions of an item that are significant in a given 
operational context. By clearly defining the functions' non-performance, the functional failure 
becomes clearly defined. For example, it is not enough to define the function of a pump to 
move water. The function of the pump must be defined in terms of flow rate, discharge and 
suction pressure, efficiency, etc. 
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4.1.3    Failure Modes 


Failure modes are equipment- and component-specific failures that result in the functional 
failure of the system or subsystem. For example, a machinery train composed of a motor and 
pump can fail catastrophically due to the complete failure of the windings, bearings, shaft, 
impeller, controller, or seals. A functional failure also occurs if the pump performance 
degrades such that there is insufficient discharge pressure or flow to meet operating 
requirements. These operational requirements should be considered when developing 
maintenance tasks. 


Dominant failure modes are those failure modes responsible for a significant proportion of all 
the failures of the item. They are the most common modes of failure. 


Not all failure modes or causes warrant preventive or predictive maintenance because the 
likelihood of occurrence may be remote or the effect inconsequential. 


4.1.4     Reliability 


Reliability (R(t)) is the probability that an item will survive a given operating period, under 
specified operating conditions, without failure. The conditional probability of failure 
(P(Dt/t1)) measures the probability that an item entering a given age interval will fail during 
that interval. The item shows wear-out characteristics if the conditional probability of failure 
increases with age. If the conditional probability of failure is constant with age, the resulting 
failure distribution is exponential and applies to the majority of facilities equipment. (See 
Section 4.1.5, Section 4.1.6, and the Engineering Reliability & RCM NASA Course.) 


All physical and chemical root causes of failure have time varying hazard rates h(t) and often 
require time-based tasks, usually inspection and/or measurement. 


The conditional probability of failure reflects the overall adverse effect of age on reliability. 
It is not a measure of the change in an individual equipment item. 


Failure frequency, or failure rate, plays a relatively minor role in maintenance programs 
because it is too simplistic to gauge much. Failure frequency is useful in making cost decisions 
and determining maintenance intervals, but does not tell which maintenance tasks are 
appropriate or the consequences of failure. A maintenance solution should be evaluated in 
terms of the safety or economic consequences it is intended to prevent. A maintenance task 
must be applicable (i.e., prevent failures or ameliorate failure consequences) in order to be 
effective. 


4.1.5    Failure Characteristics 


Conditional probability of failure (Pcond) curves fall into six basic types, as graphed (Pcond vs. 
Time) in Figure 4-5. The percentage of equipment conforming to each of the six wear 
patterns as determined in three separate studies is also shown. 


 Type A: Constant or gradually increasing failure probability, followed by a 
pronounced wear-out region. An age limit may be desirable. (Typical of 
reciprocating engines.) 
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 Type B: Infant mortality, followed by a constant or slowly increasing failure 
probability. (Typical of electronic equipment.) 


 Type C: Low failure probability when the item is new or just overhauled, 
followed by a quick increase to a relatively constant level. 


 Type D: Relatively constant probability of failure at all ages. 


 Type E: Bathtub curve; i.e., infant mortality followed by a constant or 
gradually increasing failure probability and then a pronounced wear-out region. 
An age limit may be desirable, provided a large number of units survive to the 
age where wear-out begins. 


 Type F: Gradually increasing failure probability, but no identifiable wear-out 
age. Age limit usually not applicable. (Typical of turbine engines.) 


Types A and E are typical of single-piece and simple items such as tires, compressor blades, 
brake pads, and structural members. Most complex items have conditional probability curves 
similar to Types B, C, D, and F. 


The basic difference between the failure patterns of complex and simple items has important 
implications for maintenance. Single-piece and simple items frequently demonstrate a direct 
relationship between reliability and age. This is particularly true where factors such as metal 
fatigue or mechanical wear are present or where the items are designed as consumables 
(short or predictable life spans). In these cases an age limit based on operating time or stress 
cycles may be effective in improving the overall reliability of the complex item of which they 
are a part. 
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Figure 4-5. Conditional Probability of Failure Curves 
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Complex items frequently demonstrate some infant mortality, after which their failure 
probability increases gradually or remains constant, and a marked wear-out age is not 
common. In many cases scheduled overhaul increases the overall failure rate by introducing a 
high infant mortality rate into an otherwise stable system. The failure characteristics were 
first noted in the previously cited book, Reliability-Centered Maintenance8. Follow-on studies 
in Sweden in 1973, and by the U.S. Navy in 1982, produced similar results. In these three 
studies, random failures are between 77 and 92 percent of the total failures and age-related 
failure characteristics for the remaining 8 to 23 percent. 


                                             


8 Nowlan, F. Stanley, and Howard F. Heap. Reliability-Centered Maintenance. Department of Defense, Washington, 
D.C. 1978. Report Number AD-A066579. 
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4.1.6    Preventing Failure 


Every equipment item has a characteristic that can be called resistance to or margin to 
failure. Figure 4-6 depicts this concept graphically. The figure shows that failures may be 
prevented or item life extended by: 


 Decreasing the amount of stress applied to the item. The life of the item is 
extended for the period f0-f1 by the stress reduction shown. 


 Increasing or restoring the item’s resistance to failure. The life of the item is 
extended for the period f1-f2 by the resistance increase shown. 


 Decreasing the rate of degradation of the item's resistance to or margin to 
failure. The life of the item is extended for the period f2-f3 by the decreased 
rate of resistance degradation shown. 


Stress is dependent on use and may be highly variable. A review of the failures of a large 
number of nominally identical simple items would disclose that the majority had about the 
same age at failure, subject to statistical variation, and that these failures occurred for the 
same reason. If preventive maintenance for some simple item is being considered and a way 
to measure its resistance to failure can be found, then this measurement information can be 
used to help select a preventive task. 


Adding excess material that wears away or is consumed can increase resistance to failure. 
Excess strength may be provided to compensate for loss from corrosion or fatigue. The most 
common method of restoring resistance is by replacing the item. 


The resistance to failure of a simple item decreases with use or time (age), but a complex 
unit consists of hundreds of interacting simple items (parts) and has a considerable number of 
failure modes. In the complex case, the mechanisms of failure are the same, but they are 
operating on many simple component parts simultaneously and interactively. Failures no 
longer occur for the same reason at the same age. For these complex units, it is unlikely that 
one can design a maintenance task unless there are few dominant or critical failure modes. 
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Figure 4-6. Preventing Failure  
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4.2    FAILURE MODES AND EFFECTS ANALYSIS  


Failure Modes and Effects Analysis (FMEA) is applied to each system, subsystem, and 
component identified in the boundary definition. For every function identified, there can be 
multiple failure modes. The FMEA addresses each system function, all possible failures, and 
the dominant failure modes associated with each failure. The FMEA then examines the 
consequences of failure to determine what effect failure has on the mission or operation, on 
the system, and on the machine. 


Even though there are multiple failure modes, often the effects of failure are the same or 
very similar in nature. From a system function perspective, the outcome of any component 
failure may result in the system function being degraded. 


Similar systems and machines will often have the same failure modes, but the system use will 
determine the failure consequences. For example, the failure modes of a ball bearing will be 
the same regardless of the machine, but the dominate failure mode, cause of failure, and 
effects of failure will change from machine to machine. 


Figure 4-7 provides an example of a FMEA worksheet. The key elements identified on the 
worksheet reflect the items identified in the RCM analysis. (See Figure 5-5 Failure Analysis 
Form for more information.) There are two new terms identified in Figure 4-7: criticality and 
probability of failure occurrence.  
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Figure 4-7. FMEA Worksheet 
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4.2.1    Criticality of Occurrence 


Criticality assessment provides the means for quantifying how important a system function is 
relative to the identified mission. Table 4-1 provides a method for ranking system criticality. 
This system, adapted from the automotive industry9, provides 10 categories of Criticality/ 
Severity. It is not the only method available. The categories can be expanded or contracted 
to produce a site-specific listing. 


Table 4-1. Criticality/Severity Categories 


Ranking Effect Comment 


1 None No reason to expect failure to have any effect on safety, health, 
environment or mission. 


2 Very Low Minor disruption to facility function. Repair to failure can be 
accomplished during trouble call. 


3 Low Minor disruption to facility function. Repair to failure may be 
longer than trouble call but does not delay mission. 


4 Low to 
Moderate 


Moderate disruption to facility function. Some portion of mission 
may need to be reworked or process delayed. 


5 Moderate Moderate disruption to facility function. 100% of mission may need 
to be reworked or process delayed. 


6 Moderate 
to High 


Moderate disruption to facility function. Some portion of Mission is 
lost. Moderate delay in restoring function. 


7 High High disruption to facility function. Some portion of Mission is lost. 
Significant delay in restoring function. 


8 Very High High disruption to facility function. All of Mission is lost. Significant 
delay in restoring function. 


9 Hazard Potential Safety, Health, or Environmental issue. Failure will occur 
with warning. 


10 Hazard Potential Safety, Health, or Environmental issue. Failure will occur 
without warning. 


 


                                             


9 Reliability, Maintainability, and Supportability Guidebook, Third Edition, Society of Automotive Engineers, Inc., 
Warrendale, PA, 1995. 
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4.2.2    Probability of Occurrence 


The Probability of Occurrence (of Failure) is based on work in the automotive industry.  


Table 4-2 provides one possible method of quantifying the probability of failure. Historical 
data provides a powerful tool in establishing the ranking. If historical data is unavailable, a 
ranking may be estimated based on experience with similar systems in the facilities area. The 
statistical column can be based on operating hours, day, cycles, or other unit that provides a 
consistent measurement approach. The statistical bases may be adjusted to account for local 
conditions. 


Table 4-2. Probability of Occurrence Categories 


Ranking Effect Comment 


1 1/5,000 Remote probability of occurrence; unreasonable to expect failure 
to occur. 


2 1/5,000 Low failure rate. Similar to past design that has, in the past, had 
low failure rates for given volume/loads. 


3 1/2,000 Low failure rate. Similar to past design that has, in the past, had 
low failure rates for given volume/loads. 


4 1/1,000 Occasional failure rate. Similar to past design that has, in the past, 
had occasional failure rates for given volume/loads. 


5 1/500 Moderate failure rate. Similar to past design that has, in the past, 
had moderate failure rates for given volume/loads. 


6 1/200 Moderate to high failure rate. Similar to past design that has, in 
the past, had moderate failure rates for given volume/loads. 


7 1/100 High failure rate. Similar to past design that has, in the past, had 
high failure rates that has caused problems. 


8 1/50 High failure rate. Similar to past design that has, in the past, had 
high failure rates that has caused problems. 


9 1/20 Very High failure rate. Almost certain to cause problems. 


10 1/10+ Very High failure rate. Almost certain to cause problems. 
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4.2.3    Cause of Failure 


After the function and failure modes are determined, it is necessary to investigate the cause 
of failure. Without an understanding of the causes of potential failure modes it will not be 
possible to select applicable and effective maintenance tasks. For example, the type and 
progression of information collected for a chilled water system could look similar to Figure   
3-3 RCM Analysis Considerations.  


Each of the individual components that make up the chilled water system would then have a 
similar analysis performed, as illustrated in Figure 4-8. 


Figure 4-8. General HVAC System with Test Points 
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Table 4-3. Chilled Water System Analysis  


Function Functional Failure Failure Mode Source of Failure 


Electric Motor Failed 
Pump Failed 


Major Leak 


Blocked Line 


Total loss of flow 


Valve Out of Position 


Pump Cavitation 


Drive Problem 


Blocked Line 


Valve Out of Position 


Insufficient Flow 


Instrumentation Error 


Chiller Failure 


Low Refrigerant 


Cooling Tower Problem 


Valve out of position. 


Fouled Heat Exchanger 


Provide chilled water at 
specified: 


Flow Rate and Temperature 


(The flow and temperature 
would be based upon the use 
requirement. For example, if 
the chilled water system 
were supplying a computer 
room, what would the water 
flow and temperature range 
need to be to maintain the 
room temperature?) 


Water temperature 
high or low 


Instrumentation Error 


(See Table 4-4.) 


 


Table 4-4. Electric Motor Component Analysis 


Function Functional Failure Failure Mode Source of Failure 


Insulation Failure 
Stator Motor will not turn. 


Open Winding 


Insulation contamination, excessive 
current, voltage spike, phase 


imbalance, excessive temperature. 


Motor will not turn. Insulation Failure 
Rotor 


Motor turns at wrong speed. Excessive Vibration 


Insulation, contamination, 
excessive current, excessive 


temperature.  


Bearings Motor will not turn. Bearing Seized 


Fatigue, improper lubrication, 
misalignment, mechanical 


imbalance, electrical pitting, lube 
contamination, excessive thrust, 


excessive temperature. 


Motor will not turn. Contactor Failed 
Motor Controller 


Motor turns at wrong speed. VFD Malfunction 


Contact failure, control circuit 
failure, cable failure, loss of 


power. 


Power Supply Motor will not turn. Loss of Power Supply failure, excessive current, 
excessive torque, poor connection. 
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Table 4-5 focuses on one failure mode: the seized bearing. Similar information will be needed 
for each failure mode. This information can require a significant amount of effort and 
expense to compile. Through the iterative, simplified process illustrated above, the engineer 
or technician performing the analysis is able to determine the root cause of the problem by 
deducting non-indicative symptoms and conditions. 


Table 4-5. Cause of Motor Bearing Failure 


Failure Mode Mechanism Reason Cause 


Seal Failed Contamination 


Supply Dirty 


Wrong Type Procedure or supply 
information wrong 


Oil leak 
Too Little 


Procedure error 


Lubrication 


Too Much Procedure error 


Inherent 
Metallurgical 


Excessive temperature 


Mechanical imbalance 


Misalignment 


Wrong Application (bearing not 
sized for the load) 


Fatigue 


Excessive Load 


Poor Fit-up 


Installation Procedure error 


Storage Procedure error 


Insulation 
Electrical 


Welding 


Bearing seized (this 
includes seals, 
shields, lubrication 
system, and lock 
nuts.) 


Surface Distress 


Contamination See Lubrication 
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5.0    RCM PROGRAM COMPONENTS 


An RCM program includes preventive, predictive, proactive, and reactive maintenance tasks. 
The actual mix and usage of the various types of maintenance tasks should be driven by the 
end users based on their risk tolerance and budget. For example, the approach to 
implementing a RCM process by Wallops Flight Facility will differ significantly from the 
approach taken by Glenn Research Center. For the former, the facility consists of a flight line 
and supporting systems, several tenant agencies, and general purpose buildings. The latter is 
a research center with a very complex and expensive Central Plant supporting the operation 
of wind tunnels and engine test stands. These specialized facilities require a degree of 
analysis and Predictive Testing and Inspection (PT&I) not found in a facility such as Wallops 
Flight Facility. 


Another factor that must be taken into consideration when implementing a specific RCM 
program is how the organization fits into NASA, and the specific program, center, or 
directorate facility life-cycle. A NASA program, center, or directorate should be defined in 
terms of an overall facility life-cycle in the macro sense in order to determine the 
appropriate RCM approach and mix. 


There are three macro facility life-cycle scenarios to be considered when choosing the RCM 
approach and program components. They are as follows: 


Scenario 1 
NASA, or a specific program, center, or directorate thereof, is engaged in significant 
construction of new facilities or revitalization of existing facilities. Maintaining the status quo 
in terms of facility condition where Facility Condition Index (FCI) is constant is not an option 
due to change in mission, change in threat to mission, or change in mission priority. 


Scenario 2 
NASA, or a specific program, center, or directorate thereof, is engaged in maintaining the 
existing facilities and maintaining current facility condition where FCI is constant to support 
mission. Little or no new construction or major revitalization is in progress. There is minimal 
budget constraint. 


Scenario 3 
NASA, or a specific program, center, or directorate thereof, is under significant budgetary 
pressure to preserve critical functionality within a highly constrained budget. Individual 
facility and building FCIs are managed to preserve core business while allowing less critical 
facilities’ FCIs to decrease. 


The following RCM approaches and component selection have been encountered for each of 
the three scenarios. 


Scenario 1 
Construction or revitalization design and construction contracts include the following: 


 Commissioning & Sustainability (See Chapter 13.0) 


 Maintainability (See Chapter 14.0) 
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Failure Modes and Effects Analysis (FMEA) used to develop the following:  


 Prefunctional and functional tests documentation 


 Initial maintenance job plans 


 Maintenance and operations (M&O) training requirements 


 PT&I requirements and acceptance standards 


Scenario 2 
A streamlined or intuitive approach to RCM is used to replace existing time-based tasks with 
PT&I tasks. Age Exploration (AE) is applied to high-cost contracted program maintenance 
tasks and non-regulatory open and inspect type tasks. 


Scenario 3 
A streamlined or intuitive approach to RCM is used to replace existing time-based tasks with 
PT&I tasks. AE is applied to all maintenance tasks. The AE process may be applied in an 
intuitive manner for all non-regulatory tasks. An arbitrary decision is made to eliminate all 
time-based monthly or quarterly tasks on a system by system basis. Intervals between PT&I 
tasks are increased. 


A user should understand system boundaries and facility envelopes, functional failures, and 
failure modes, all of which are critical components of the RCM program. The following 
sections describe these key RCM components. 


Table 5-1 suggests the criteria to be used in determining RCM priorities. 


Table 5-1. Maintenance Priority Levels 


Priority 


Number Description 
Application 


1 Emergency Safety; mission impact. 


2 Urgent Continuous operation of 
facility at risk. 


3 Priority Mission support/project 
deadlines. 


4 Routine Accomplish on “first come, 
first served” basis. 


5 Discretionary Desirable, but not essential. 


6 Deferred 
Needed but unable to 
accomplish until more 
resources available. 
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5.1    REACTIVE MAINTENANCE  


Reactive Maintenance is also referred to as breakdown, repair, fix-when-fail, or run-to-failure 
(RTF) maintenance. Trouble Calls (TCs) are a type of reactive maintenance. When applying 
this maintenance technique, maintenance, equipment repair, or replacement occurs only 
when the deterioration in the condition of the equipment causes a functional failure. This 
type of maintenance assumes that failure is equally likely to occur in any part, component, or 
system and failure is age-related. This precludes the identification of a specific group of 
repair parts as being more necessary or desirable than others. If the item fails and repair 
parts are not available, delays ensue. If certain parts are needed to restore a critical machine 
or system to operation, a premium for expedited delivery must be paid.  


There is no ability to influence when the failures occur because no (or minimal) action is 
taken to control or prevent them. A high percentage of unplanned maintenance activities, 
high replacement part inventories, and inefficient use of maintenance effort are typical when 
reactive maintenance is the only type of maintenance practiced.  


A purely reactive maintenance program ignores the many opportunities to influence 
equipment survivability. Reactive maintenance can be used effectively when it is performed 
as a conscious decision based on the results of an RCM analysis that compares the risk and 
cost of failure with the cost of the maintenance required to mitigate that risk and cost of 
failure. 


Examples of components where Reactive Maintenance is applicable are non-critical electric 
motors less than 7.5 HP, comfort cooling, restroom exhaust fans, small, low temperature 
water heaters, and items where the consequences of failure are negligible. When deciding 
what items to relegate to Reactive Maintenance, ensure all functions and consequences are 
fully understood. 


5.1.1    Reactive Maintenance Criteria 


Table 5-2 suggests criteria to be used in determining the priority for repairing or replacing the 
failed equipment in the reactive maintenance program. 
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Table 5-2. Reactive Maintenance/Trouble Call Priorities 


Priority 


Number Description 


Criteria Based on Consequences of 
Equipment/System Failure 


1 Emergency Safety of life or property threatened. 
Immediate serious impact on mission. 


2 Urgent 
Continuous facility operation 
threatened. Impending serious impact 
on mission. 


3 Priority 
Degrades quality of mission support. 
Significant and adverse effect on 
project. 


4 Routine Redundancy available. Impact on 
mission insignificant. 


5 Discretionary Impact on mission negligible. 
Resources available. 


6 Deferred Impact on mission negligible. 
Resources unavailable. 


5.2    PREVENTIVE MAINTENANCE 


Preventive Maintenance (PM) consists of regularly scheduled inspection, adjustments, 
cleaning, lubrication, parts replacement, calibration, and repair of components and 
equipment. PM schedules periodic inspection and maintenance at pre-defined intervals (time, 
operating hours, or cycles) in an attempt to reduce equipment failure. It is performed 
regardless of equipment condition. 


Depending on the intervals set, PM can result in a significant increase in inspections and 
routine maintenance. PM also reduces the frequency and seriousness of unplanned machine 
failures for components with defined, age-related wear patterns.  


Traditional PM is keyed to failure rates and times between failures. It assumes that these 
variables can be determined statistically and that a part can be replaced before it is due to 
fail. The availability of statistical failure information leads to fixed schedules for the overhaul 
of equipment or the replacement of parts subject to wear. PM is based on the assumption 
that the overhaul of machinery by disassembly and replacement of worn parts restores the 
machine to a like-new condition with no harmful effects. This renewal task is based on the 
perception that new components are less likely to fail than old components of the same 
design. 


Failure rate or its reciprocal, Mean Time between Failures (MTBF), is often used as a guide to 
establishing the interval at which the maintenance tasks should be performed. The major 
weakness in using these measurements to establish task periodicity is that failure rate data 
determines only the average (arithmetic mean) failure rate. Failures are equally likely to 
occur at random times and with a frequency unrelated to the average failure rate. Selecting a 
specific time to conduct periodic maintenance for a component with a random failure pattern 
is difficult.  
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For some items with age-related failure, failure is not equally likely to occur throughout the 
life of the item. The majority of equipment is not subject to wear-out (sharply increasing 
conditional probability of failure at a specific operating age). Timed maintenance can often 
result in unnecessary and in some cases harmful maintenance. PM can be costly and 
ineffective when it is the sole type of maintenance practiced. 


5.2.1    Preventive Maintenance Criteria 


PM criteria reflect the age-reliability characteristics of the equipment based upon the 
equipment history. The characteristics are not related to mission criticality. The selection of 
maintenance tasks is made using the process shown in Table 5-1 and Table 5-2. The selection 
process guides the determination of the type of task which will be done, but is less helpful in 
establishing task frequency or periodicity. 


5.2.2    Determining PM Task and Monitoring Periodicity 


 PM Tasks  5.2.2.1   
None of the currently proposed ways for determining the correct periodicity of PM tasks is 
valid unless the in-service age-reliability characteristics of the system or equipment affected 
by the desired task are known. This information is not normally available and must always be 
collected for new systems and equipment. PT&I techniques should be used as an aid in 
determining the relationship between equipment condition and equipment age. 


Careful analysis of similar hardware has shown that more than 90 percent of the hardware 
analyzed showed no adverse age-reliability relationship. The ages at failure are distributed in 
such a way there is no value in performing a preventive maintenance task. Imposing an 
arbitrary preventive task often increases the average failure rate through the resetting of 
“infant mortality.” 


Mean Time between Failures (MTBF) is often used as the initial basis for determining PM 
interval. This approach does not provide any information about the effect of increasing age 
on reliability. It provides only the average age at which failure occurs, not the most likely 
age. A Weibull10 distribution, as used by the bearing industry to specify bearing life, will 
provide more accurate information on the distribution of failures. 


 The characteristic lifetime eta11 is related to the median lifetime : 50t


beta50 ln2
1


 eta  t =  


 The Weibull shape factor is a dimensionless number typically between beta = 
0.5 and 7 


  For beta <1 the hazard rate decreases 


                                             


10 1-2 Engineering Reliability & RCM NASA RCM Course 1. 


11 The scale perimeter eta determines when, in time, a given portion of the population will fail; in this case, 63 
percent. For more information, see http://www.weibull.com/hotwire/issue21/hottopics21.htm.
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  For beta >1 the hazard rate increases 


  For beta =1 the hazard rate is constant 


A constant conditional probability of failure has a limited number of root causes in the 
physical world of equipment and facilities: 


 Random external causes, e.g. lightning, fire, earthquakes, dropping 


 Multiple internal physical failure mechanisms, none of which predominates 


 Routine maintenance causes time-varying (increasing) conditional probabilities 
of failure to approach a constant average value 


All physical and chemical root causes of failure have time-varying hazard rates f(t). 


If good information on the effect of age on reliability is not available, the condition of the 
equipment should be monitored using the appropriate PT&I technology. 


 Equipment Monitoring 5.2.2.2   
The factors above still apply, but with several important modifications. The goals when 
monitoring equipment condition are to determine equipment condition and to develop a trend 
with which to forecast future equipment condition. A minimum of three monitoring points are 
recommended. These three points should be located before failure is expected. Using three 
data points, the trend can be established and confirmed. See Figure 5-1 for an example. 


Figure 5-1. Monitoring Intervals 


 


The following techniques are recommended for setting initial periodicity. 
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Anticipating Failure from Experience  
Failure history and personal experience can provide an intuitive feel as to when equipment 
failure may be expected. In these cases, failure is time related. Monitoring periodicity should 
be selected such that there will be at least three monitoring intervals before the anticipated 
onset of failures. The monitoring interval should be shortened when the wear-out age is 
approached or if uncertainty exists regarding the operating condition of the equipment with 
respect to the point of functional failure. 


Failure Distribution Statistics  
In using statistics to determine the basis for selecting task periodicity, the distribution and 
probability of failure should be known. Weibull distributions can provide information on the 
probability of equipment exceeding a given age. For example, bearings are normally specified 
by their B10 life. Depending on the criticality of the equipment, an initial periodicity is 
recommended which allows a minimum of three monitoring samples prior to the B10 life. In 
less critical cases, the three monitoring samples should occur prior to the MTBF point. In more 
critical cases the three monitoring samples should occur prior to the B2 life. 


Lack of Information or Conservative Approach  
The most common practice in industry is to monitor the equipment biweekly or monthly due 
to a lack of information and poor monitoring techniques. This often results in excessive 
monitoring. In these cases, significant increases in the monitoring interval may be made 
without adverse impact on equipment reliability. 


When indications of impending failure become apparent through trending or other PT&I 
methods, the monitoring interval should be reduced. Additional analysis should then be 
performed in order to gain more detailed information on the condition of the equipment. 


5.3    PREDICTIVE TESTING AND INSPECTION  


PT&I, also known as predictive maintenance or condition monitoring, uses primarily non-
intrusive testing techniques, visual inspection, and performance data to assess machinery 
condition. PT&I replaces arbitrarily timed maintenance tasks with maintenance that is 
scheduled only when warranted by equipment condition. Continuing analysis of equipment 
condition-monitoring data allows planning and scheduling of maintenance or repairs in 
advance of catastrophic and functional failure. 


The PT&I data collected is used in one of the following ways to determine the condition of 
the equipment and identify the precursors of failure: 


 Trend analysis  


 Pattern recognition  


 Data comparison  


 Tests against limits and ranges  


 Correlation of multiple technologies 


 Statistical process analysis 
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PT&I does not lend itself to all types of equipment or possible failure modes and therefore 
should not be the sole type of maintenance practiced.  


Refer to Chapter 6.0 and Chapter 7.0 for information on PT&I technologies. 


5.3.1    Data Correlation 


Data acquired from the various PT&I techniques should be correlated with each other to 
increase the probability of detection (Pd). The tables in Appendix F provide correlation 
between the various PT&I technologies. 


Figure 5-2 depicts a simplified HVAC System and the various components that can be 
monitored using the aforementioned correlated PT&I technologies. For example, a chilled 
water system would require the following PT&I techniques be used for the entire system to be 
evaluated: 


 Flow Rates: Measure flow using precision, non-intrusive flow detectors. 


 Temperature: Differential temperature determines heat transfer coefficients 
and indicates possible fouling of tubes. 


 Pressure: Differential pump and chiller pressures determine pressure drops and 
pump efficiency. 


 Electrical: Motor power consumption and motor circuit testing assesses the 
condition of the motor circuits and to correlate with pump efficiencies. 


 Ultrasonic Thickness: Pipe wall thickness determines erosion and corrosion 
degradation. 


 Vibration: Vibration monitoring assesses the condition of the rotating 
components such as pumps and motors. Resonance and model testing 
indentifies any structural problems. 


 Lubricant Analysis: Oil condition and wear particle analysis identifies problems 
with the lubricant and correlates with vibration when wear particle 
concentrations exceed pre-established limits. 


 Fiber Optics: Fiber optic inspections are used in response to indications of 
component wear, tube fouling, etc. 


 Thermography: Thermography scans check motor control centers and 
distribution junction boxes for high temperature conditions. Piping insulation 
should be checked for porosities.  


 Eddy Current: Eddy current determines and locates leaking tubes. 


 Airborne Ultrasonics: Airborne Ultrasonics detects leaking air from control 
system and compressor leaks.  
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Figure 5-2. Sample HVAC System 
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5.4    PROACTIVE MAINTENANCE 


Proactive maintenance improves maintenance through better design, installation, 
maintenance procedures, workmanship, and scheduling. The characteristics of proactive 
maintenance are: 


 Using feedback and communications to ensure that changes in design or 
procedures are rapidly made available to designers and managers. 


 Employing a life-cycle view of maintenance and supporting functions. 


 Ensuring that nothing affecting maintenance occurs in isolation. 


 Employing a continuous process of improvement. 


 Optimizing and tailoring maintenance techniques and technologies to each 
application. 


 Integrating functions that support maintenance into maintenance program 
planning. 


 Using root-cause failure analysis and predictive analysis to maximize mainte-
nance effectiveness. 
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 Adopting an ultimate goal of fixing the equipment permanently. 


 Periodic evaluation of the technical content and performance interval of 
maintenance tasks (PM and PT&I). 


Proactive maintenance employs the following basic techniques to extend machinery life: 


 Specifications for new/rebuilt equipment 


 Commissioning 


 Precision rebuild and installation 


 Failed-part analysis 


 Root-cause failure analysis 


 Reliability engineering 


 Rebuild certification/verification 


 Age Exploration (AE) and the relationship with Replacement of Obsolete Items 
(ROI) 


 Recurrence Control 


5.4.1    Specifications for New or Rebuilt Equipment 


The design and fabrication of equipment often fail to provide the capability to obtain reliable 
equipment condition data while the equipment is operating. Existing standards are often 25 
to 30 years old and are not reflective of changes in technology. These existing standards are 
usually inadequate, addressing only general or minimal performance criteria. The life-cycle 
costs and failure histories of families of equipment are rarely documented for purchasing and 
contract personnel who, bound by regulation, procure conforming products based on least 
cost. 


To compensate for these inadequate standards, reliability engineers must write proper 
specifications, test the equipment of different vendors, and document problems. These 
specifications should include, minimally, vibration, alignment, and balancing criteria. The 
basis of the Proactive Maintenance technique is the documentation of historical data. This 
allows design and procurement personnel to write verifiable and quantifiable purchasing and 
installation specifications for new and rebuilt equipment. Performance testing is conducted in 
the factory prior to shipment, as the equipment is installed prior to acceptance, and as the 
equipment is commissioned to establish a baseline data set. 


The use of PT&I for measuring equipment condition is not normally contained in the 
procurement specifications. For example, it is rare to see a banded-vibration criterion, a 
quantifiable alignment and balance specification, or complex phase impedance data for an 
electric motor. 
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5.5    ACCEPTANCE TESTING 


The following sections outline various methods for acceptance testing. 


5.5.1    Precision Rebuild and Installation 


Equipment requires proper installation to control life-cycle costs and maximize reliability. 
Maintenance personnel and operators routinely face problems that arise due to poor 
installation. Rotor balance and alignment, two common rework items, are often poorly 
performed or neglected during initial installation. The adoption and enforcement of precision 
standards can more than double the life of a machine. For example, the contract 
specification for the installation leveling equipment being installed should include a maximum 
acceptable slope of the base and frame, and the type and accuracy of the instrument used for 
measuring the slope. After the criteria have been included in the contract specifications, the 
installation should be checked to ensure that the mechanic has complied with the 
specification. 


 Balance 5.5.1.1   
Bearings are the machine components that support and transfer the forces from the rotating 
element to the machine frame. This results in the perception that bearings are inherently a 
reliability problem due to the fact that only 10 to 20 percent of rolling element bearings 
achieve their design life. One of the leading causes of premature rolling element bearing 
failure is parasitic load due to excessive vibration caused by imbalance and misalignment. The 
resulting parasitic loads result in increased dynamic loads on the bearings. The design 
formulas (SKF, 1973) used to calculate theoretical rolling element bearing life are: 


 Ball Bearings 


)3
P


( X )
RPM


( = Hours Life L10
C16,667


 


 Roller Bearings 


) 9P
C


( X )
RPM


16,667
( = Hours Life L10


10
 


Where L10 is the number of hours 90 percent of a group of bearings should attain or exceed 
under a constant load (P) prior to fatigue failure. C is the bearing load which will result in a 
life of one million revolutions. P is the actual bearing load, static and dynamic. C is obtained 
from a bearing manufacturer’s catalog and P is calculated during equipment design. 


Bearing life is inversely proportional to speed and more significantly, inversely proportional to 
the third power of load for ball and to the 109 power for roller bearings.  
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 Balance Calculations12 5.5.1.2   
Precision balance of motor rotors, pump impellers, and fans is one of the most critical and 
cost-effective techniques for achieving increased bearing life and resultant equipment 
reliability. It is not sufficient to simply perform a single plane balance of a rotor to a level of 
0.10 in/sec or 1.0. It is also not sufficient to balance a rotor until it achieves low vibration 
levels. Precision balance methods should include the calculation of residual imbalance. The 
following equation can be used to calculate residual imbalance:  


M x 
Ve


r = Ur
V  


Where Ur is the amount of residual imbalance, Vr is the actual imbalance, Ve is the trial mass 
imbalance, and M is the trial mass. This equation can be expressed as follows: 


Effect) Wt. (Trial
Balance)after  (Amplitude Radius) Wt. (Trial Wt.) (Trial  Imbalance Residual =  


m
 = e


per
per


U


constanta


 


Permissible imbalance is related to equipment type and rotor mass. The greater the rotor 
mass, the greater the permissible imbalance. The following equation can be used to 
determine the relationship between permissible residual imbalance (Uper) based on the rotor 
mass (m) and a required or target permissible imbalance (eper): 


The relationship between speed and imbalance can be expressed by the following equation 
where ω is the rotor angular velocity at maximum operating speed. 


  = ωx e


5.5.1.3   


per  


 Effect of Imbalance 
Imbalance forces make a major contribution to decreased bearing life. For example, consider 
a rotor turning at 3600 RPM with 1 oz. of unbalance on a 12" radius.  


Calculate the amount of centrifugal force due to imbalance as shown below, where: 


mrf2 0.102 = 
g


)mr(2πr
 = ω2mr = mA = F


2


                                            


 


 F = Force 


 m = Imbalance (lbs) 


 A = Acceleration 


 r = Radius of imbalance (in) 
 


12The following equations and discussion of permissible imbalance is based on ISO 1940/1, Mechanical vibration—
Balance quality requirements of rigid rotors. 1986 


September 2008 5-12 5-12 September 2008







NASA RELIABILITY-CENTERED MAINTENANCE GUIDE 
FOR FACILITIES AND COLLATERAL EQUIPMENT 


 


September 2008             


 f = Rotational speed (Hz) 


 g = 386.4 in/sec2 


Substitute 1 oz. (1/16 lb.), 12", 3600 RPM (60 Hz): 


lbs. 275 = )2(60 x (12) x )
16


( x 0.102 = F
1


 


1 oz. of imbalance on a 12" radius at 3600 RPM creates an effective centrifugal force of 275 
lbs. Now calculate the effect of this weight on bearing life. Suppose that the bearings were 
designed to support a 1000 lb. rotor. The calculated bearing life is less than 50 percent of the 
design life as shown below. 


Life L10 Design 0.48 = )3
275 + 1000


1000
( x Life) L10 (Design = Life L10 Actual  


 Alignment 5.5.1.4   
The forces of vibration from misalignment also cause gradual deterioration of seals, 
couplings, drive windings, and other rotating elements where close tolerances exist. The use 
of precision equipment and methods, such as reverse dial and laser systems to bring 
alignment tolerances within precision standards, is recommended. Both laser alignment and 
reverse dial indicator equipment offer equal levels of precision. Laser alignment is 
considerably easier and quicker to learn and use. Recommended specifications for precision 
alignment are provided in Table 5-3. 
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Table 5-3. Recommended Coupled Alignment Tolerances (General Motors, 1993) 


Tolerance 


Coupling Type Maximum 
Speed (RPM) Horizontal & Vertical 


Parallel Offset (IN.) 


Angularity 


(Inch/10 inch of 
Coupling Dia.) 


600  0.005 0.010 


900  0.0053 0.007 


1200  0.0025 0.005 


1800 0.002 0.003 


3600 0.001 0.002 


Short Coupling 


7200 0.0005 0.001 


600  0.005 N/A 


900  0.0018 N/A 


1,200  0.0012 N/A 


1,800 0.0009 N/A 


3,600 0.0006 N/A 


Coupling with Spacer 
(Measurement is per inch of 


spacer length) 


7,200 0.00015 N/A 


 


In addition to the alignment specifications, Table 5-4 contains the following additional 
tolerance recommendations. 


Table 5-4. Alignment Related Tolerances (General Motors, 1993) 


Parameter Tolerance 


Soft Foot 0.002" max 


Foot Centerline Deformation (No load to full load) 0.001" max 


Single Steel Base Plate Thickness 1.0" min 


Foot Movement Caused by Pipe Flange Tightening  0.002" max 


Total Shim Pack 5 


Minimum Shim Pack Size 0.125" min 


Axial Shaft Play 0.125" max 
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 Alignment Effects 5.5.1.5   
Based on data from a petrochemical industry survey, precision alignment practices achieve:  


 Average bearing life increases by a factor of 8.0 


 Maintenance costs decreases of 7 percent 


Machinery availability increases by 12 percent. Table 5-5 and Figure 5-3 provide limitations 
and effect of misalignment on rolling element bearings. The maximum acceptable 
misalignment is based on experience data in bearing manufacturer catalogs. 


Table 5-5. Limitations on Rolling Bearing Misalignment (Harris, 1984) 


Misalignment Angle 
Bearing Type 


Minutes Radians 


Cylindrical Roller 3–4 0.001 


Tapered Roller 3–4 0.001 


Spherical Roller 30 0.0087 


Deep Groove Ball 12–16 0.0035–0.0047 
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Figure 5-3. Effects of Misalignment on Roller Bearings13  
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13 Harris, Tedric A. Rolling Bearing Analysis. John Wiley & Sons, New York. 1984 
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5.5.2    Failed-Part Analysis 


This proactive process involves visually inspecting failed parts after their removal to identify 
the root causes of their failures. More detailed technical analysis may be conducted when 
necessary to determine the root cause of a failure. 


Bearings are generally the weakest equipment components. Only 10-20 percent of bearings 
achieve their design life. The root causes of bearing failures may relate to improper 
installation, poor lubrication practices, excessive balance and alignment tolerances, or poor 
storage and handling techniques. Failed-bearing analysis provides methods to categorize 
defects such as scoring, color, fretting, and pitting and to relate these findings to the most 
probable cause of failure. 


 Causes of Bearing Failures 5.5.2.1   
Over a quarter of all bearing problems result from contamination or improper installation. As 
such, maintenance and operations (M&O) departments should evaluate the equipment in their 
plants as systems operating in specific environments and supported by specific operational 
practices. M&O should investigate beyond bearings and employ condition monitoring and 
predictive maintenance practices as well as corrective maintenance programs. In companies 
where resource or training limitations exist, outsourcing such services to complement internal 
competencies can greatly benefit a reliability program. 


Causes of bearing failures follow14. 


Poor Lubrication 
Poor lubrication practices coupled with errors in specifying bearings cause 36 percent of 
premature bearing failures. While sealed-for-life bearings can be fitted and forgotten, any 
bearing deprived of proper lubrication will fail long before its normal service life. Wherever 
manual maintenance is not feasible, a fully automatic lubrication system can be installed to 
lubricate a bearing with the right amount of lubricant at the correct lubrication intervals. 
Failure can be the result of using the wrong lubricant type, mixing lubricants, improper re-
lubrication amounts, and improper additives. 


Fatigue 
Fatigue accounts for 34 percent of early bearing failures. When machines are overloaded, 
unbalanced, or misaligned, bearings suffer the consequences. These abnormal conditions 
cause unintended loads on the bearing that quickly cause a dramatic reduction in service life. 
Premature failures from fatigue may be the result of lubrication problems. Most of these 
problem conditions can be detected using predictive or condition-monitoring techniques long 
before failure occurs.  


Poor Installation 
Poor installation accounts for about 16 percent of all premature bearing failures. Service 
personnel need to be aware of which tools to use and be trained in using them. Indicators of 
installation problems generally are evident on both internal and external surfaces. Bearing 
                                             


14 Conyers, Jon. RCFA: Bearing Failures. Maintenance World. June 2003 
(http://www.maintenanceworld.com/Articles/manufacturing/bearing-failure.htm) 
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users have the option of securing training for their personnel or contracting to have 
installations done by outside professionals. Improper installation techniques can lead to 
failures from load imbalance, misalignment, or improper load distributions within the 
bearing. 


Contamination 
Contamination contributes to about 14 percent of premature bearing failures. Bearing users 
have sealing solutions available that can be tailored to the most arduous operating 
environments. Typical failures can be the result of excessive wear, abnormal surface stresses 
caused by debris denting, or corrosion from liquid contamination, such as water. Indicators of 
contamination normally appear on the internal surfaces of bearings. 


5.5.3    Root-Cause Failure Analysis  


When plant equipment fails repeatedly, the failures are often accepted as a normal 
idiosyncrasy of that equipment. Recurring problems such as short bearing life, frequent seal 
fracture, and structural cracking are symptoms of more severe problems. Maintenance 
personnel often fix only the symptomatic problems and continue with the frequent repairs. 
Repeated failures result in high costs for parts and labor and in decreased customer goodwill 
and mission support reliability. Unreliable equipment may pose a continuing personnel safety 
hazard. 


While a PT&I program can identify most equipment faults at such an early stage that they 
never lead to an equipment failure, the program often does not include discovering the 
underlying reason for the faults. For example, a bearing may fail repeatedly because of 
excessive bearing loads caused by an underlying misalignment problem. PT&I would most 
likely predict a bearing failure and thus allow the bearing to be replaced before it fails, but if 
no one recognizes the misalignment and eliminates it, conditions causing the failure will 
remain and failures will recur and continue to require unnecessary corrective work and 
downtime. 


Root-Cause Failure Analysis (RCFA) proactively seeks the fundamental causes that lead to 
facility and equipment failure. Its goals are to: 


 Find the cause of a problem quickly, efficiently, and economically. 


 Correct the cause of the problem, not just its effect. 


 Provide information that can help prevent the problem from recurring. 


 Instill a mentality of fix forever. 


5.5.4    Reliability Engineering 


In combination with other proactive techniques, reliability engineering involves the redesign, 
modification, or improvement of components or their replacement by superior components. 
Sometimes a complete redesign of the component is required. In other cases, upgrading the 
type of component metal or adding a sealant is all that is required. Progressive maintenance 
organizations include a reliability engineer assigned this responsibility on either a full or part 
time basis depending on the size of the facility.  
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5.5.5    Reliability Calculations 


 Mean Time between Failure 5.5.5.1   
Mean Time between Failure (MTBF) should be calculated from data collected from machinery 
history information stored in the computerized maintenance management software (CMMS). 
Other sources of MTBF data are operator logs, parts usage, and contractor records. Reliability 
can be expressed by the following reliability function: 


 F(t)-1  R(t) =


F(t) is the probability the system will fail by time t. F(t) is basically the failure distribution 
function, or the “unreliability” function. If the random variable t has a density function of 
f(t), then the expression for reliability is: 


 f(t)dt  F(t)-1  R(t) = =


Assuming that the time to failure is described by an exponential density function, then 


)1/L(e  f(x) = -t/L


-t/L-t/L


-F/t-t/M


1/L


 


L is the mean life, t is the time period of interest and e is the natural logarithm base (e). The 
reliability at time t is: 


e  1/L(e  R(t) == )  


Mean life (L) is the arithmetic average of the lifetimes of all items considered. The mean life 
(L) for the exponential function is equivalent to mean time between failures (MTBF).  


e  e  R(t) ==  


F is the instantaneous failure rate and M is the MTBF. If an item has a constant failure rate, 
the reliability of that item at its mean life is approximately 0.37. In other words, there is a 37 
percent probability that a system will survive its mean life without failure. Mean life and 
failure rates are related by: 


 Fr  =


 Failure Rate 5.5.5.2   
The rate at which failures occur in a specified time interval is called the failure rate during 
that interval. The failure rate (Fr) is expressed as: 


Hours Operating Total
 Fr =


failuresof Number 
 


See Table 5-6 for hypothetical failure times. 
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Table 5-6. Example of Failure Times 


Unit Failed at Time (Operating Hours) 


1 75 


2 125 


3 130 


4 325 


5 525 


 


All five units operated for 525 hours following failure for a total of 2,625 hours. In addition 
Unit 1 experienced failure at 75 hours, Unit 2 at 125 hours, Unit 3 at 130 hours, Unit 4 at 325 
hours, and Unit 5 at 525 hours. This results in total operating hours as shown in Table 5-7. 


Table 5-7. Example of Total Operating Hours Based on Failure Times 


Operating Hours  


2,625 Total operating hours after failure. 


   75 Unit 1 operating hours before failure. 


  125 Unit 2 operating hours before failure. 


  130 Unit 3 operating hours before failure. 


   325 Unit 4 operating hours before failure. 


 + 525 Unit 5 operating hours before failure. 


3,805 Total operating hours. 


 


Thus the failure rate (Fr) is the reciprocal. 


 ourfailures/h .0001314  
3805


 Fr ==
5


 


Assuming an exponential distribution, the system mean-life or MTBF is: 


hours  761  
.001314
  


Fr
  MTBF ===


11
 


When assuming the negative exponential distribution, the failure rate is assumed to be 
relatively constant during normal system operation if the system design is mature. A mature 
system is operating beyond the infant mortality period of decreasing failure rate and before 
the wear out region of increasing failure rate (if such a wear-out region exists). 
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 Reliability Component Relationships 5.5.5.3   
The following are the three types of reliability component relationships. 


Series networks 
In a series network each component is a single point of failure. For example, there is normally 
only one labeler for each packaging line. If the labeler fails, the line stops. 


 (RC) (RB) (RA)  (R)y Reliabilit =


If a series configuration is expected to operate for a specified time period, its overall 
reliability can be derived. 


1)t...l-(l +++


S e  R =  


Parallel networks 
In a parallel network, multiple redundant pieces of equipment exist. For example, parallel 
packaging lines and/or redundant chilled water pumps. 


(RA)(RB) - RB  RA  (R)y Reliabilit +=
 


2 component network 


RC)-1  (R) =  3 component network 


n identical components 


  


l 
 


nd then complete the analysis by combining all components and 
equivalents serially.  


RB)(1-RA)(1 - (1 - 


nR) - (1 - 1  (R) =  


Series-parallel networks 
Figure 5-4 provides examples of how to calculate network reliability for series and paralle
components within a system. As with electrical circuits, analyze the parallel portions to
create an equivalent a
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Figure 5-4. Determining Network Reliability 


 


 Related Reliability Factors 5.5.5.4   


Availability (A) 


 Inherent Availability (Ai) 


 The probability that a system or equipment, when used under stated conditions 
in an ideal support environment, will operate satisfactorily at any point in time 
as required. 


 Excludes preventive or scheduled maintenance actions, logistics delay time and 
administrative delay time. 


Achieved Availability (Aa) 


 The probability that a system or equipment, when used under stated conditions 
in an ideal support environment, will operate satisfactorily at any point in 
time. 


 Preventive (scheduled) maintenance is included. 


 Excludes logistics delay time and administrative delay time. 
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Operational Availability (Ao) 


 The probability that a system or equipment, when used under stated conditions 
in an actual operational environment, will operate satisfactorily when called 
upon.  


 Includes active maintenance time, logistics delay time and administrative delay 
time. 


 Weibull Distributions 5.5.5.5   
The Weibull distribution determines the probability of failure due to fatigue. The original 
work was conducted in 1933 and titled, A Statistical Theory of the Strength of Materials. The 
original work was not directly related to bearings. The theories proposed in A Statistical 
Theory of the Strength of Materials were modified in 1947 by Lundberg and Palmgren 
(Lundberg, 1947) to account for the effectiveness of the lubricant and the fact not all cracks 
propagate to the bearing surface. 


The importance of the Weibull distribution is that the fatigue behavior of a group of identical 
bearings can be assessed and changes in the failure distribution can be used to identify the 
introduction of new sources of failure.  


The Weibull distribution is: 


k(t/T)−e1=F(t) −  


F(t) is the failure probability, T is the point in time at which 63.2 percent of the bearings 
have failed, and k is corresponds to the gradient. The value of k for bearings is 10/9 for ball 
bearings and 27/20 for roller bearings. In addition, F(t) for bearings should be in the range of 
0.07-0.60.  


In order to use the Weibull distribution to determine failure probability for bearings, it is 
necessary to have a minimum of ten identical bearings operating under as close to identical 
conditions as possible. 


5.5.6    Rebuild Certification/Verification 


When new or rebuilt equipment is installed, the equipment should be tested against formal 
certification and verification standards to avoid unsatisfactory operation and early failure. 


5.5.7    Age Exploration  


Age Exploration (AE) is a key element in establishing an RCM program. AE provides a 
methodology to vary key aspects of the maintenance program in order to optimize the 
process. For example, a vendor recommends open and inspection of a chiller at certain 
intervals. During the open and inspect, the technician notes the condition of various 
components of the chiller. The condition evaluation sheet is then correlated with 
performance data from the Energy Management and Control System (EMCS), vibration data, 
and oil analysis data. As a result of this analysis, the decision is made to change the interval 
of the open and inspect until monitored conditions indicate degradation has occurred. 
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The AE process examines the applicability of all maintenance tasks in terms of the following: 


 Technical Content. The technical content of the tasks are reviewed to ensure 
all identified failure modes are addressed and that the existing maintenance 
tasks produce the desired amount of reliability.  


 Performance Interval. During the AE process, the task performance interval is 
continually adjusted until the rate at which resistance to failure declines is 
determined. For example, identical motors with significantly different 
amplitudes of vibration could result in different monitoring intervals. 


 Task Grouping. Tasks with similar periodicity are grouped together to minimize 
the amount of time spent on the job site and reduce outages. 


5.5.8    Recurrence Control 


This section provides a systematic approach using technical analysis of hardware or material 
failures for dealing with repetitive failures. Events warranting RCFA are an end result or 
product of implementing the following methodology.  


Repetitive failures are defined as the recurring inability of a system, subsystem, structure, or 
component to perform the required function: 


 Repeated failure of an individual piece of equipment 


 Repeat failures of various equipment within a system or subsystem 


 Failures of the same or similar components in several different systems 


When analyzing failures: 


 Systematically address the failures of systems, structures and components 


 Provide a means to evaluate failures 


 Contribute to long term improvements in plant operation and safety 


 Efficiently allocate resources to the investigation and correction of failures 
that are most critical 


The following process for conducting an analysis of repetitive failures is provided:  


 Monitor plant or equipment performance 


 Identify repetitive system or component failures using a form similar to Figure 
5-5 


 Establish priorities for solution and allocation of resources 


 Assign problems for analysis 
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 Analyze problems and determine the root cause 


 Recommend corrective action 


 Select corrective action 


 Implement selected corrective actions 


 Evaluate results of implemented corrective actions 


A systematic approach similar to the following should be established:  


 Monitor performance and identify failures by reviewing trouble calls and 
machinery history contained in the CMMS and PT&I databases. 


 Extend PT&I monitoring activities as widely as possible across the Facility 
consistent with the concepts of RCM. 


 Encompass the facility's critical components as identified by RCM. Include 
safety-related systems and components and those systems and components that 
support safety systems. 


 Monitor the performance of both systems and components. System monitoring 
will identify potential loss of equipment due to aging, corrosion, wear, design 
or operational problems. Component monitoring will identify possible generic 
failure problems that may affect multiple plant systems. 


Sources of repetitive failure data are: 


 Number of maintenance man-hours by system or component. 


 Number of maintenance work orders by system or component. 


 Maintenance backlog (by system). 


 Control instruments out of service. 


 Failure to achieve maintenance performance goals i.e. safety system 
unavailability, a number of inadvertent safety system actuations, a number of 
unplanned facility shutdowns, lost mission or production time, forced outage 
rate, and a number of Incident Reports. 


Establish priorities by performing the following: 


 Rank identified problems using Pareto Analysis. 


 Provide a framework for the allocation of resources. 


 Focus on problems identified as the most important to the achievement of the 
facility's operational and safety goals. 
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 Consider the following in the ranking process: overall plant performance goals, 
RCM studies, plant safety analyses and technical specifications, and costs in 
hours, dollars, exposure, or lost production due to recurring failures. 


Assign problems for analysis based on the following: 


 Match the problems to available resources (staffing and money). 


 Provide a clear definition of the problem. 


 Provide the expected improvement in performance (standard by which to 
measure possible solutions). 


 Select the size and composition of the problem-solving team. 


 Provide a schedule which allows for effective feedback and timely completion 
of the task. 


Analyze the problem and recommend corrective action based on the following: 


 Collect all relevant data (CMMS, PT&I, etc.). 


 Analyze the component or system failure. 


 Determine the root cause of failure. 


 Develop a list of potential corrective actions. 


Select corrective actions for implementation: 


 Evaluate and prioritize the possible corrective actions. 


 Consider the following: achievement of the improvement goals, ease of 
implementation, resources required (labor, cost, schedule) to implement the 
corrective action, time necessary to implement the corrective action, and 
design bases and regulatory requirements. 


Implement selected corrective actions by performing the following: 


 Assign corrective actions to individuals, departments, or teams for 
implementation. 


 Establish schedules and milestones. 


 Review schedule periodically to ensure adequate progress is being made. 


 Adjust schedule or resources if necessary. 


Monitor impact of implemented corrective actions by performing the following: 


 Monitor system performance (PT&I and process data should be used). 
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 Determine whether the improvement goals have been met.  


Figure 5-5. Failure Analysis Form 
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5.5.9    Facilities Condition Assessment 


 Introduction 5.5.9.1   
The purpose of this section is to provide an overview of the facility condition assessment 
process which is designed for preparing, understanding, and presenting consistent, 
repeatable, and auditable deferred maintenance estimates for each facility listed in the NASA 
real property inventory. 


Guidelines and procedures are presented to do the following: 


 Provide for a common understanding from which to produce consistent facility 
systems inspections and evaluations. 


 Ensure process uniformity in validating and developing real property 
information. 


 Background 5.5.9.2   
In FY02, NASA-HQ used the DoD15 Model to develop a NASA-wide, consistent parametric cost 
estimating method for documenting facility condition and estimating deferred maintenance. 


Designed to be a simplified approach using existing empirical data, the method is based on: 


 Condition assessments performed at the system level rather than the 
component level which is consistent with the NASA Reliability-Centered 
Maintenance approach. 


 A limited number of systems to assess (nine). 


 Use of generalized condition levels (five). 


 Current replacement values (CRV) of the systems and the facility they support. 


The Deferred Maintenance (DM) Model uses cost estimating relationships (CERs) based on 
existing engineering data and associated algorithms to establish cost estimates. A building 
system (e.g., a plumbing system) can be developed using very precise work measurements. 
However, if history has demonstrated that repairs normally cost about 25 percent of the 
original value, then a detailed estimate need not be performed and can be computed at the 
25 percent (CER) level. 


Different cost models were developed and are applied according to facility type and condition 
rating to best represent estimated repair costs for the many facility types within the NASA 
real property inventory. 


The DM Method begins with a rapid visual inspection. Assessors rate each of the following nine 
building systems, from Excellent (5) to Bad (1) for 43 different facility types. 


 Structure 


                                             


15 PARAMETRIC COST ESTIMATING HANDBOOK, Joint Government/Industry Initiative, Fall 1995 
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 Exterior 


 Roof 


 HVAC 


 Electrical 


 Plumbing 


 Conveyance 


 Interior Finishes 


 Program Support Equipment 


When the assessments are complete, the ratings are entered into a database where the 
ratings are processed through a parametric estimating model that uses the current 
replacement value (CRV) as its basis. The CRV is apportioned among each of the nine facility 
systems, using different System CRV Percentage models for each of 43 different facility types.  


The DM Model produces the following three sets of metrics: 


 System Condition Index (SCI). SCI is a rating derived from the condition 
assessment ratings for one of the nine building systems. 


 Facility Condition Index (FCI). FCI is the sum of the nine weighted SCIs, 
providing an overall condition rating for each facility. 


 DM Cost Estimate. The cost estimate is a measure that indicates the degree of 
facilities work that has been deferred for budgetary reasons and that is 
required to restore the facilities to a good, usable condition. 


 Methodology 5.5.9.3   
The following encompass the methodology of facilities condition assessments. 


Parametric Estimating 
“An estimating technique that uses a statistical relationship between historical data and 
other variables (for example, square footage in construction, lines of code in software 
development) to calculate an estimate for activity parameters, such as scope, cost, budget, 
and duration. This technique can produce higher levels of accuracy depending upon the 
sophistication and the underlying data built into the model. An example for the cost 
parameter is multiplying the planned quantity of work to be performed by the historical cost 
per unit to obtain the estimated cost.”16 Existing NASA Classification Codes were mapped and 
linked, based on facility similarity, into 43 DM Category Codes. 


                                             


16 For more information, see 
www.cit.cornell.edu/computer/robohelp/cpmm/Glossary_Words/Parametric_Estimating.htm . 
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Parametric cost estimating methods are based on physical or performance characteristics and 
schedules of the end items. The estimate is derived from statistical correlation of historic 
system costs with non-cost parameters, such as quality characteristics of performance or 
physical attributes of the system. Parametric estimating techniques focus on cost drivers. 
Figure 5-6 provides a generic parametric model. 


Figure 5-6. Generic Parametric Model 
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Parametric estimating relies on simulation models that are systems of statistically and 
logically supported equations. The impacts of a product's physical, performance, and 
programmatic characteristics on cost are captured by these equations. The object to be 
estimated is described by choosing specific values for the independent variables in the 
equation which represent the characteristics of the object. The equations are then used to 
extrapolate from past and current experience to forecast future cost. 


DM Category Codes 
The Deferred Maintenance (DM) Category Codes group facilities whose systems are similar and 
have the approximate relative system CRV percentage values. 


The percent contribution to the CRV by each system will be different, so these building types 
need to be separate in the DM Model Category Codes. Other facilities such as museums, 
storage, and other structures have different cost models for purposes of estimating DM.  


DM Category Codes must be properly assigned to ensure the correct cost model is applied in 
calculating the deferred maintenance estimate.  
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Figure 5-7. Sample of Relationship between Classification Codes and DM Category Codes 


 


Facility Systems 
Following UNIFORMAT II Classification for Building Elements, each cost model contains nine 
facility systems. 


 Structure: foundations, superstructure, slabs, floors, and pavements adjacent 
to and constructed as part of the facility (e.g., sidewalks, parking lots, access 
roads). 


 Exterior: Wall coatings, windows, doors, and exterior sealants.  


 Roofing: Roof coverings, openings, gutters, and flashing. 


 HVAC: Heating, ventilating, and air conditioning systems, including controls, 
balancing devices, and other mechanical equipment associated with indoor air 
quality. 


 Electrical Systems: Electrical service and distribution within five feet of the 
facility, lighting, communications systems (telephone, FAX, LAN), security, and 
fire protection wiring and controls. 


 Plumbing: Water, sewer, fire protection piping, piping for steam, gas, and 
water distribution in specialty systems (e.g., tanks, generation plants). 


 Conveyance: Elevators, escalators, cranes, and other lifting mechanisms. 


 Interior: All interior finishes including wall coverings, flooring, and ceilings. 
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 Program Support Equipment: Test, research, and specialty equipment 
permanently affixed to the facility to provide support for mission programs 
(e.g., additional ventilation equipment or separate HVAC systems required only 
to support special testing or programs). This system exists in a limited number 
of DM Categories. 


Facility System CRV Percentage 
Each of the DM Categories has different Facility System CRV Percentages based on the 
estimated percent contribution of the facility system to the total CRV of the facility. 


For example, in a simple administrative building the structure may contribute 35 percent to 
the CRV, the roof 15 percent, the exterior 10 percent, the interior 10 percent, and the 
mechanical systems 30 percent. 


Complex laboratory and testing facilities have the same systems as administrative buildings, 
but electrical systems make up a larger percentage of the overall building cost. An example 
breakdown may include 25 percent for structure, 15 percent for the roof, 10 percent for the 
exterior, 10 percent for the exterior, and the final 40 percent for mechanical systems. 


The Facility System CRV Percentages were initially derived from the Parametric Cost 
Estimating System (PACES), and adjusted as necessary to meet the unique facility types in the 
NASA real property index. Table 5-8 provides the system CRV percentages by facility type.  


Table 5-8. DM Category Facility System CRV Percentages 


DM 


 


Category Facility Type STRUC EXT ROOF HVAC ELEC PLUMB CONV INT PROG SUM


1 R&D and Test Buildings 0.18 0.19 0.04 0.15 0.20 0.04 0.01 0.15 0.04 1.00
2 R&D Structures and Facilities 0.40 0.17 0.01 0.06 0.25 0.02 0.01 0.03 0.05 1.00
3 Wind Tunnels 0.30 0.05 0.01 0.01 0.15 0.01 0.01 0.01 0.45 1.00
4 Engine/Vehicle Static Test Facilities 0.38 0.03 0.01 0.04 0.26 0.01 0.03 0.02 0.22 1.00
5 Administrative Buildings 0.19 0.17 0.06 0.16 0.18 0.05 0.03 0.16 0.00 1.00
6 Training Buildings 0.18 0.20 0.05 0.12 0.21 0.05 0.01 0.18 0.00 1.00
7 Trailers 0.20 0.19 0.06 0.18 0.20 0.02 0.00 0.15 0.00 1.00
8 Storage Buildings 0.60 0.15 0.10 0.04 0.06 0.01 0.00 0.04 0.00 1.00
9 Storage Facilities 0.55 0.22 0.11 0.03 0.04 0.01 0.00 0.04 0.00 1.00
10 Fuel Storage Tanks 0.70 0.13 0.02 0.00 0.10 0.05 0.00 0.00 0.00 1.00


10.1 Specialized Liquid Storage Tanks 0.51 0.13 0.02 0.00 0.14 0.20 0.00 0.00 0.00 1.00
10.2 Fueling Stations & Systems 0.40 0.10 0.05 0.05 0.15 0.20 0.00 0.05 0.00 1.00
11 Magazines 0.33 0.30 0.05 0.06 0.15 0.02 0.00 0.09 0.00 1.00
12 Communication and Tracking Buildings 0.21 0.20 0.05 0.16 0.18 0.05 0.00 0.15 0.00 1.00
13 Communication and Tracking Facilities 0.55 0.10 0.02 0.05 0.26 0.00 0.00 0.02 0.00 1.00


13.1 Large Antennas 0.20 0.20 0.02 0.05 0.15 0.02 0.01 0.02 0.33 1.00
13.2 Small Antennas 0.50 0.30 0.00 0.00 0.10 0.00 0.00 0.00 0.10 1.00
14 Mission Control Operations Buildings 0.22 0.13 0.05 0.15 0.20 0.04 0.02 0.10 0.09 1.00
15 Lighting 0.17 0.00 0.00 0.00 0.83 0.00 0.00 0.00 0.00 1.00
16 Electrical Distribution System 0.39 0.03 0.00 0.00 0.58 0.00 0.00 0.00 0.00 1.00


16.1 Power Generation/Power Plant 0.30 0.10 0.05 0.10 0.39 0.01 0.00 0.05 0.00 1.00
16.2 Electric Substations, Switchgear & Transformer Yards 0.10 0.07 0.00 0.00 0.83 0.00 0.00 0.00 0.00 1.00
17 HVAC Distribution 0.30 0.10 0.00 0.00 0.33 0.27 0.00 0.00 0.00 1.00


17.1 HVAC Generation 0.20 0.10 0.05 0.35 0.10 0.15 0.00 0.05 0.00 1.00
18 Waste Water Collection & Disposal System 0.50 0.02 0.02 0.00 0.05 0.41 0.00 0.00 0.00 1.00


18.1 Waste Water Facilities & Treatment Plants 0.34 0.10 0.05 0.03 0.15 0.32 0.00 0.01 0.00 1.00
18.2 Storm Drains, Ditches, Dams, Retaining Walls 0.90 0.00 0.00 0.00 0.05 0.05 0.00 0.00 0.00 1.00
19 Potable Water Distribution System 0.38 0.05 0.02 0.00 0.05 0.50 0.00 0.00 0.00 1.00


19.1 Potable Water Facilities & Treatment Plants 0.25 0.05 0.05 0.03 0.24 0.37 0.00 0.01 0.00 1.00
20 Launch Pads 0.51 0.10 0.03 0.03 0.25 0.04 0.02 0.02 0.00 1.00


20.1 Launch Support Camera Pads 0.80 0.10 0.00 0.00 0.10 0.00 0.00 0.00 0.00 1.00
20.2 Launch Propellant & High Pressure Gas Facilities 0.48 0.05 0.02 0.00 0.20 0.25 0.00 0.00 0.00 1.00
21 Pavement 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00
22 Rail 0.95 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.00 1.00
23 Maintenance Facilities and PW Shops 0.20 0.14 0.06 0.13 0.30 0.09 0.00 0.08 0.00 1.00


23.1 Operational Maintenance Facilities 0.20 0.14 0.06 0.13 0.28 0.09 0.02 0.08 0.00 1.00
24 Other Buildings 0.22 0.15 0.12 0.10 0.15 0.11 0.00 0.15 0.00 1.00
25 Other Facilities 0.71 0.10 0.02 0.05 0.10 0.01 0.00 0.01 0.00 1.00
26 Land & Easements 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
27 Compressed Air Distribution 0.50 0.00 0.00 0.00 0.10 0.40 0.00 0.00 0.00 1.00


27.1 Compressed Air Generation 0.25 0.10 0.05 0.05 0.15 0.35 0.00 0.05 0.00 1.00
28 Prefabricated Buildings - various uses 0.18 0.17 0.05 0.15 0.15 0.15 0.00 0.15 0.00 1.00
29 Berthing & Housing 0.15 0.17 0.09 0.16 0.18 0.07 0.02 0.16 0.00 1.00
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Condition Rating 
NASA uses a five tier condition rating system where “0” denotes that the system does not 
exist for that particular facility. 


Table 5-9 describes the five tiers from Excellent (5) to Bad (1). 


Table 5-9. Condition Rating Criteria 


Rating Classification Description 


5 Excellent Only normal scheduled maintenance required. 


4 Good Some minor repairs needed. System normally functions as intended. 


3 Fair More minor repairs and some infrequent larger repair required. System 
occasionally unable to function as intended. 


2 Poor 
Significant repairs required. Excessive wear and tear clearly visible. System 
not fully functional as intended. Repair parts not easily obtainable. Does not 
meet all codes. 


1 Bad Major repair or replacement required to restore function. Unsafe to use. 


0 Non-Existent System does not exist. 


 


System Condition CRV Percentage 
A significant component of the DM estimate is the application of a System Condition CRV 
Percentage based on the assigned condition rating for each facility system. 


Each condition rating has a corresponding System Condition CRV Percentage which varies 
based on the facility system. 


The System Condition CRV Percentage increases as the condition of the facility system rating 
decreases, resulting in a larger DM estimate. 


For example, if the structure of a facility receives a 5 rating, its contribution to the DM 
estimate is 0 percent because there is typically no deferred maintenance for this rating. 
However, if the structure receives a 3 rating, its contribution to the DM estimate will be 10 
percent of the CRV of the facility. In the same facility, a 3 rating for the electrical system will 
contribute 13 percent of the CRV to the DM estimate, or the plumbing system with a 2 rating 
will contribute 57 percent of the CRV to the DM estimate. 


Using RSMeans™, the System Condition CRV Percentage values were developed by comparing 
cost estimates for various levels of facility system repair work to cost estimates for facility 
system construction. These comparisons, expressed as percentages, translate into the System 
Condition CRV Percentage. Table 5-10 provides System Condition CRV Percentage versus 
Condition Rating. 
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Table 5-10. System Condition CRV Percentage versus Condition Code 


System Condition CRV Percent 


Condition Rating 
System 


5 4 3 2 1 


Structure 0 1 10 25 150 


Exterior 0 1 10 50 101 


Roof 0 9 38 75 150 


HVAC 0 2 13 63 133 


Electrical 0 2 13 63 133 


Plumbing 0 2 10 57 121 


Conveyance 0 2 13 50 100 


Interior 0 1 10 50 101 


Program Equipment 0 2 13 50 100 


SCI Calculation 
The SCI calculation determines the condition of a facility system across a group of facilities. It 
can be calculated at the Facility, Installation, Center, Directorate, or Agency level to identify 
which of the nine facility systems is in the greatest need of repair and to assist in prioritizing 
facility systems projects for multiple facilities. 


To calculate the SCI, first multiply the Facility CRV by the Facility System CRV Percentage 
based on the DM category of the facility to determine the CRV of the specific facility. Add 
together the values of the system to obtain the Total System CRV. Divide the System CRV by 
the Total System CRV to weight the System CRV for each facility. Multiply the quotient by its 
respective Condition Rating. Finally add the individually weighted System Indices to 
determine the SCI. Facility systems with a higher CRV contribute more to the overall SCI.  


Facility FCI Calculation 
The Facility FCI calculation weights each of the nine system condition ratings by its associated 
Facility System CRV Percentage based on the DM Category of the facility. 


For each system, multiply the Condition Rating by its Facility System CRV Percentage to 
determine the weighted value. The sum of the nine weighted values equals the facility’s FCI.  


If a facility system does not exist, the Facility System CRV Percentage for the absent facility 
system is re-distributed to the Structure System. 


Installation FCI Calculation 
The Installation FCI is the weighted average Facility FCI for all facilities belonging to an 
Installation. This calculation is applicable to facility groupings at the Installation, Center, 
Directorate, or Agency level. 


To determine Installation FCI, divide each Facility CRV value by the Total Installation CRV. 
Multiply the quotient by its respective Facility FCI to produce a weighted FCI value. The sum 
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of the weighted FCI values is the Installation FCI. Facilities with higher CRV contribute more 
to the overall Installation FCI. 


DM Calculation 
The facility DM estimate is the sum of the deferred maintenance estimates of the nine facility 
systems. 


To calculate the DM estimate, multiply the Facility CRV by the Facility System CRV 
Percentage; this determines the Facility System CRV. Based on the Condition Rating for each 
facility system, multiply the corresponding System Condition CRV Percentage by the Facility 
System CRV. The product is the DM estimate for each facility system. The sum of all facility 
system DM estimates is the facility DM estimate. 


DM Database 
Built from applicable data fields in the NASA Real Property Inventory (RPI) database, the DM 
database processes facility system condition ratings through a series of calculations to 
generate facilities metrics for each facility system, facility, Installation, Center, Directorate, 
and the Agency. The DM database information can be sorted by facility, types of facilities, 
condition rating, etc., providing a robust management tool with which to more effectively 
identify needs and focus resources to improve the condition of critical assets. 


DM estimates per system and facility, Facility Condition Indexes (FCI) per system and facility, 
and System Condition Indexes (SCI) are recalculated annually incorporating changes in real 
property assets, the value of the assets, and the condition of the assets. 
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6.0    


6.2.1.1   


PREDICTIVE TESTING AND INSPECTION TECHNOLOGIES 


This chapter describes the primary Predictive Testing and Inspection (PT&I) technologies in 
terms of purpose, technique, application, effect, equipment required, operators, training 
available, and cost.  


6.1    INTRODUCTION 


A variety of methods are used to assess the condition of systems and equipment to determine 
the most effective time to schedule and perform maintenance. The information below 
provides an introduction on how the technologies are currently utilized and their respective 
benefits. These technologies include both intrusive and non-intrusive methods and the use of 
process parameters to determine overall equipment condition. The data acquired permits an 
assessment of system and equipment performance degradation from the as-designed and/or 
required condition. In addition, these techniques should also be used to assess the quality of 
new and rebuilt equipment installations and operational checks. The PT&I approaches 
covered include: 


 Vibration Monitoring & Analysis 


 Infrared Thermography 


 Ultrasonic Noise Detection 


 Lubricant and Wear Particle Analysis 


 Electrical Condition Monitoring 


 Non-Destructive Testing 


Table 6-1 provides information on the applicability of the PT&I technologies to various facility 
and production components. Data should be correlated as described in Chapter 3.0 and 
Appendix F of this guide. 


6.2    ALERTS AND ALARMS 


PT&I alert and alarm values should be set to meet specific user requirements. The following 
are common methods for determining alert and alarm values. 


 Arbitrary Value 
Set an arbitrary value for change from a baseline value. An increase in the reading by a 
predetermined amount over the initial reading is used to determine maintenance 
requirements. This approach was widely used by the U.S. Navy submarine force until the mid-
1980s at which time it was abandoned in favor of more statistical approaches. 


 Alert Value 6.2.1.2   
Set an alert value to indicate a statistically significant deviation (usually 2-sigma) from the 
mean as a warning or alert level. An alarm value is established at 3-sigma. This approach 
should allow sufficient time between the alert and alarm levels and failure in order to 
schedule repairs. 
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 Failure Analysis 6.2.1.3   
Refine the alert and alarm values by performing analysis of the failed parts and then 
correlating the as-found condition to the PT&I data. Changing the alert and alarm values is 
the mechanism to fine tune the condition monitoring process and should be based on the best 
information available.  


Table 6-1. PT&I Applications  
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Vibration Monitoring/Analysis √ √ √  √       


Lubricant, Fuel Analysis √ √ √  √     √  


Wear Particle Analysis √ √ √  √       


Bearing, Temperature/Analysis √ √ √  √       


Performance Monitoring √ √ √ √    √  √  


Ultrasonic Noise Detection √ √ √ √   √ √ √ √  


Ultrasonic Flow √ √  √   √ √    


Infrared Thermography √ √ √ √ √ √ √ √ √ √  


Non-Destructive Testing 
(Thickness)    √    √   √ 


Visual Inspection √ √ √ √ √ √ √ √ √ √ √ 


Insulation Resistance  √ √   √   √ √  


Motor Current Signature 
Analysis  √          


Motor Circuit Analysis  √    √   √   


Polarization Index  √ √      √   


Electrical Monitoring         √ √  
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6.3    VIBRATION MONITORING AND ANALYSIS 


Vibration monitoring is an analysis of system and equipment vibration levels. It is the most 
common PT&I technique. Machinery and system vibration is the periodic motion of a body 
about its equilibrium position. Vibration monitoring helps determine the condition of rotating 
equipment and structural stability in a system. It also aids in identifying and localizing 
airborne noise sources.  


Machinery and system vibration refers to the periodic motion of a body about its equilibrium 
position. For example, imagine driving a car at a constant speed through a series of potholes 
with each one being larger than the last. The shock and resulting vibration increases with 
each encounter until the vibration destroys the suspension, wheel, or tire. This is similar to 
what occurs as bearing and gear defects increase in size with each additional impact. 


6.3.1    Applications and Techniques  


The following applications and techniques are applicable to all rotating equipment, including 
but not limited to: motors, pumps, turbines, compressors, engines, bearings, gearboxes, 
agitators, fans, blowers, and shafts. In addition, modern data loggers support resonance 
testing, equipment balancing, and airborne noise measurements. 


 Conditions Monitored  6.3.1.1   
The following defects shall be monitored: wear, imbalance, misalignment, mechanical 
looseness, bearing damage, belt flaws, sheave and pulley flaws, gear damage, flow 
turbulence, cavitation, structural resonance, and fatigue. 


 Detection Interval 6.3.1.2   
Analyzing narrowband vibration can warn of impending failure several weeks or months in 
advance. The time interval shall be based on the experience of the analyst and the type, 
quantity, and quality of collected data. 


 Accuracy  6.3.1.3   
Studies by the U.S. Navy have found probabilities of detection as high as 0.92 and as low as 
0.76. The corresponding false alarm rate was found to be 0.08. Selecting the appropriate 
monitoring intervals and alarm criteria optimizes the probability of detection and false alarm 
rates. 


 Overall Measurement 6.3.1.4   
Overall measurement is the sum of all vibration energy produced across a filtered bandwidth. 
Overall measurement provides an easy indicator of the major sources of vibration. It does not 
provide a complete analysis of a systems condition. A modern maintenance program shall not 
depend solely on an overall measurement approach to vibration analysis. 


 Spectrum Analysis and Waveform Analysis  6.3.1.5   
Spectrum analysis of the frequency domain is the most common analysis method for 
machinery diagnostics. The spectrum analysis identifies the majority of rotating equipment 
failures due to mechanical degradation prior to failure. Waveform analysis, or time domain 
analysis, is a valuable analytical tool used in conjunction with frequency domain data.  
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 Torsional Vibration  6.3.1.6   
Torsional vibration detects gear vibration and shaft torque vibration. It is often used when 
casing vibration analysis is insufficient due to transmission path attenuation. Measuring 
torsional vibration is especially useful when unsteady forces excite the resonance of the 
structure or housing. Torque is measured by using pairs of matched sensors (such as 
accelerometers) spaced at an interval.  


 Multi-Channel Vibration Analysis  6.3.1.7   
Multi-channel vibration analysis encompasses force-response analysis, cross-coupling phase 
analysis, resonance-mode characteristics analysis, and multi-plane balancing. Multi-channel 
analyzers offer coherence functions that allow for the analysis of the quality and linearity of 
data collected with typical data loggers. 


 Shock Pulse Analysis  6.3.1.8   
Shock pulse analysis detects impacts caused by contact between the surfaces of the ball or 
roller and the raceway during rotation of antifriction bearings. The pulse magnitude depends 
on the surface condition and the angular velocity of the bearing (RPM and diameter). Spike 
energy is similar in theory to shock pulse.  


 Vibration Sensor Mounting  6.3.1.9   
The use of a low mass accelerometer (minimum of 100mV/g) with an attached rare earth 
super magnet is recommended to monitor most facilities machinery. The U.S. Navy has proved 
that using a magnet-mounted accelerometer with a smooth mounting surface provides a 
usable upper frequency limit of 5 kHz. Accurate measurements to 20kHz are possible by 
utilizing special purpose accelerometers and a couplant separating accelerometer, magnet, 
and mounting disc. A permanently mounted accelerometer may be required for high signal 
transfers, but it is generally a less cost-effective method.  


Using a hand-held probe severely limits the upper vibration frequency that can be accurately 
measured. The repeatability of the vibration data analysis significantly decreases when 
combined with the failure to mark the measurement points and the use of different 
individuals to collect data.  
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Figure 6-1. Sound Disc Diagram 


 


SOUND DISC DIAGRAM 


 


The discs are to be manufactured from a magnetic stainless steel such as alloy 410 or 416. 


One (1) inch 
diameter 


3/8 inch 
thick 


TOP VIEW 


Surface finish to be 32-125 
micro-inches RMS. 


SIDE VIEW 


Faces to be parallel within one
 


(1) degree. Sharp edges to be 
removed from corners. 


 Identify monitoring points and epoxy magnetic corrosion resistant steel discs 
(sound discs) at every location. Sound discs should be a minimum of one inch in 
diameter and between 3/16 and 3/8 inch thick. The discs can be purchased17 
with prices ranging from $0.25 to $6.00 each or can be manufactured by fly cut 
from 1" alloy 410 or 416 bar stock. The surface finish should be a minimum 
63 micro-inch. Figure 6-1 provides a dimensional drawing of a sound disc.  


 When using a stud to mount the accelerometer directly to the disk or finished 
surface, the minimum surface finish is 32 micro-inch. The disk or surface face 
must be level to prevent the magnet from rocking. The surface must be level 
within 1 degree or .001 inch. 


 Prepare the surface for the epoxy by grinding or spot facing with a portable 
milling machine and wiping down with a solvent.  


 Ensure the face diameter is ¼ inch larger in diameter than the disc diameter if 
using portable milling machine to spot face the surface.  


 Adhere the sound disc to the equipment with a tested epoxy such as Hysol Gray 
Epoxy Patch™ (available from Structural Adhesives) or Loctite Depend 330™. 
Superglue adhesives are not recommended as the sound discs adhere 
unsatisfactorily. Welding is not recommended due to possible machine damage 
and distortion of the disc surface.  


                                             


17 Michoud Assembly Facility gets inexpensive sound discs from a washer supplier. They simply special order the 
washers without holes. Supplier is Phoenix Specialty Mfg.. Co., PO Box 418, Bamberg, SC 29003 Phone 800-845-
2813, fax 803-245-5734. Be sure to specify "washers with no holes." 
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 Label the sound disc or machined surface “Vibration data collection point. Do 
not paint.” 


As an alternative, the monitoring locations may be the spot faced area machined on the 
equipment surface. The same conditions identified for the sound disc apply to the machined 
surface. 


6.3.2    Limitations 


The effectiveness of vibration monitoring is dependent on sensor mounting and resolution, 
the analyst’s knowledge and experience, machine complexity, and data collection 
techniques. Complex, low speed (<120 RPM), variable speed, and reciprocating machinery are 
extremely difficult to monitor effectively. 


Single-channel analysis cannot always accurately determine the source of the vibration on 
complex machines. 


6.3.3    Logistics 


 Equipment Required 6.3.3.1   
Vibration analysis systems include micro-processor data collectors, vibration transducers, 
equipment-mounted sound discs, and computers outfitted with software for analyzing trends, 
establishing alert and alarm points, and assisting in diagnostics. 


 Operators 6.3.3.2   
While staffing requirements are site-specific, operators shall have a basic understanding of 
vibration theory, machinery, and failure modes.


 Training  6.3.3.3   
The Vibration Institute has published certification guidelines for vibration analysts. These 
guidelines are used by the various vibration equipment vendors and independent trainers. 
Passing a written examination is required for certification as a Level I, II, or III analyst.  


Equipment vendors and independent companies provide training. See Appendix C for training 
sources. 


 Cost (2008) 6.3.3.4   
Narrowband systems, software, and introductory training can cost between $10,000 and 
$50,000. The high-priced systems offer a basic multi-channel, installed system which can be 
outfitted at a cost of $1,000 per additional sensor. Portable analyzers are approximately 
$2,500 to $32,000, including the necessary hardware, software, and training. 


6.4    INFRARED THERMOGRAPHY  


Infrared Thermography (IRT) is the application of infrared detection instruments to identify 
pictures of temperature differences (thermogram). The instruments used are non-contact, 
line-of-sight, thermal measurement and imaging systems. Because IRT is a non-contact 
technique, it is especially attractive for identifying hot/cold spots in energized electrical 
equipment, large surface areas such as boilers and building walls, and other areas where 
“stand off” temperature measurement is necessary.  
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Instruments that perform this function detect energy in the short wave (3 to 5 microns) and 
long-wave (8 to 15 microns) bands of the electromagnetic spectrum. The short wave 
instrument is the best choice for facilities inspections due to the varied inspections 
(electrical, mechanical, and structural) encountered. However, the short wave instrument is 
more sensitive to solar reflections; the inspector should be aware of its effects when 
performing outdoor inspections. To be effective in facilities applications, the instruments 
must be portable, sensitive to within 0.2o C over a range of temperatures from -10o C to 
+300oC , and accurate within ±3 percent. The instrument must be capable of storing an image 
of the thermogram for later use. 


IRT inspections are identified as quantitative or qualitative. The quantitative inspection is 
interested in the accurate measurement of the temperature of the item of interest. To 
perform a quantitative inspection requires detailed knowledge and understanding of the 
relationship of temperature and radiant power, reflection, emittance, environmental factors, 
and the detection instrument limitations. This knowledge and understanding must be applied 
methodically to control the imaging system and obtain highly accurate temperature 
measurements. Quantitative inspections are rarely needed in facilities applications. 


The qualitative inspection is interested in relative differences, hot and cold spots, and 
deviations from normal or expected temperature ranges. A highly accurate temperature 
recording is less important than the temperature differences (∆T) between like components. 
The IRT imaging system identifies any uneven heating, perhaps due to dirty or loose 
connections. For example, a typical motor control center supplies three-phase power through 
a circuit breaker and controller to a motor. Current flow through the three-phase circuit 
should be uniform, meaning the components within the circuit should have similar 
temperatures, one to the other.  


Any uneven heating would quickly be identified with the IRT imaging system. Because the 
many variables that influence the quantitative inspection (reflection, emittance, etc.) are the 
same between like components, the thermographer can quickly focus on the temperature 
differences. The factors which influence the accuracy of temperature measurement have 
little influence on the measurement of temperature differences between identical or very 
similar components. 


6.4.1    Applications 


IRT identifies degrading conditions in facilities electrical systems such as transformers, motor 
control centers, switchgear, substations, switchyards, or power lines. In mechanical systems, 
IRT identifies blocked flow conditions in heat exchanges, condensers, transformer cooling 
radiators, and pipes. IRT verifies fluid level in large containers such as fuel storage tanks and 
identifies insulation system condition in building walls and roof or refractory in boilers and 
furnaces. IRT is a reliable technique for locating moisture-induced temperature effects that 
characterize roof leaks and for determining the thermal efficiency of heat exchangers, 
boilers, building envelopes, etc.  


Deep-probe temperature analysis can detect buried pipe energy loss and leakage by 
examining the temperature of the surrounding soil. This technique quantifies energy losses 
and their costs. IRT may serve as a damage-control tool to locate mishaps such as fires and 
leaks. Unless requested otherwise, the thermographer will typically provide only an exception 
report consisting of finds and faults. 
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In-service condition for electrical and mechanical systems can be assessed and work 
prioritized based upon the temperature difference criteria guideline. IRT criteria are provided 
in Section 7.2.3 Thermography. 


6.4.2    Limitations 


Thermography is limited to line of sight. The infrared camera has limited ability to see 
through material. Most items transparent to the human eye are opaque to the infrared 
camera. Type of material, material geometry, and environmental factors may introduce 
errors. 


6.4.3    Logistics 


 Equipment Required 6.4.3.1   


 Equipment ranges from simple, contact devices such as thermometers and 
crayons to full color imaging and computer-based systems that can store, 
recall, and print thermal images. 


 The deep-probe temperature technique requires temperature probes, analysis 
software, and equipment to determine the location of piping systems. 


 Operators 6.4.3.2   


 Operators and mechanics perform temperature measurements and analyses 
using contact-type devices requiring minimal training on how to take 
temperature readings. 


 Because thermographic images are complex and difficult to measure and 
analyze, training is required to obtain and interpret accurate and repeatable 
thermal data and to interpret the data.  


 Training Available 6.4.3.3   


 Training is available through infrared imaging system manufacturers and 
vendors. 


 The American Society of Non-Destructive Testing (ASNT) has established 
guidelines for non-destructive testing (Level I, II, or III) thermographer 
certification (see ASNT Appendix C). These guidelines, intended for use in non-
destructive testing, may be useful for thermography in PT&I if appropriately 
adjusted. General background, work experience, thermographic experience, 
and thermographic training are all considerations for certification.  


 With adequate training (Level I and Level II) and certification, electrical and 
mechanical technicians and engineers can perform this technique. Level III 
Certification is not generally required for the type of thermography performed 
at most NASA Centers. Exceptions include wind tunnels, advanced test cells, 
and payload support. 
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 Maintenance personnel can apply deep-probe temperature monitoring after 
training, although this service is often contracted. 


 Cost (2008) 6.4.3.4   


 Non-contact infrared thermometers/scanners start at approximately $200. Full 
color microprocessor imaging systems with data storage and print capability 
range from approximately $10,000 to $60,000. 


 Digital Infrared Still Camera technology which operates in the long-wave band 
is available at approximately 1/4th the cost of a cooled focal plane array 
camera and provides a good entry-level system. 


 Average thermographic system rental is approximately $1,500 per week. 
Operator training costs approximately $1,250 per week. 


 Thermographic contractor services cost approximately $1,000 per day. Contract 
services for deep-probe temperature analysis cost from $1,500 to $2,000 per 
day, with $5,000 to $6,000 for the first day. 


6.5    ULTRASONIC NOISE DETECTION 


Ultrasonic noise detection devices operate in the frequency range of 20-100 kilohertz (kHz) 
and heterodyne the high frequency signal to the audible range. This allows the operator to be 
able to hear changes in noise associated with leaks, corona discharges, and other high 
frequency events such as bearing ring and housing resonant frequency excitation caused by 
insufficient lubrication and minor defects. 


6.5.1    Applications and Procedures 


The following methods are applicable to all airborne ultrasonic devices.  


 Gas Pressure and Vacuum Leaks 6.5.1.1   
The most common application of the ultrasonic noise detector is examining in-service gas 
systems for leaks. The detector is used in the non-contact mode and is effective for both 
pressure and vacuum systems. 


 Heat Exchangers  6.5.1.2   
Perform a general scan of the equipment with the sensitivity set to maximum in the fixed 
band mode. As the search area is reduced, attach the rubber probe hood and reduce the 
equipment’s sensitivity. Heat exchangers may be tested by either of the following methods: 


Tone Generator Method  
Place an ultrasonic source inside the test area (one tone generator required for each 4,000 
cubic feet of volume). Set the instrument on scanning mode, log position, and fixed band. 
The tone generator can be attached to an adapter at the end of a pipe to flood the pipe, heat 
exchanger shell, or tube bundle with ultrasonic noises. Perform a scan on the pipe or tubes. 
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Differential Pressure Method  
Establish a differential gas pressure between the inspection area and the scanning location. 
Perform a general scan of the area. When checking the tubes, block the tubes one at a time 
and note differences in readings. Mark any tubes suspected of leakage. 


 Boilers 6.5.1.3   
Boiler casing surveys should be performed using the blowdown valves; the test equipment’s 
fixed band, and the contact probe. 


 Steam Traps  6.5.1.4   
Implementation of a steam trap monitoring program often has significant financial benefit. 
The following method can be used to calculate potential cost avoidance. Initial steam trap18 
surveys in the petrochemical industry revealed that 34 percent of the steam traps inspected 
had failed, mostly in the open position. Assuming a nominal steam pressure of 100 pounds per 
square inch (psig) and the back pressure on the trap is atmospheric, the following information 
can be used to calculate leak rates: 


For facilities with a periodic steam trap monitoring program, the following distribution of 
degradations was discovered during each survey: 


 Five steam leaks (other than traps) per 150 traps 


 Two leaking valves per 150 traps 


 Twenty leaking traps per 150 traps 


The numbers above can be used to estimate the number of leaks for a facility and combined 
with the data in Table 6-2 to approximate the total steam loss due to the steam leaks.  


Table 6-2. Estimated Steam Loss 


Leak Diameter (inches) Steam Loss per Month (lbm) 


1/64 3,300 


1/32 6,650 


1/16 13,300 


1/8 52,200 


¼ 209,000 


½ 833,000 


 


                                             


18 Yarway Technical Note STA-9. 
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Once the estimated amount of steam loss is calculated, the cost of producing or buying a 
pound of steam should be calculated. The following should be considered when calculating 
the cost of producing steam: 


 Cost of fuel 


 Operator cost 


 Maintenance cost 


 Chemical treatment cost 


 Depreciation of steam plant 


Steam traps should be monitored on the downstream side of the trap using the test 
equipment’s contact mode, if applicable, in the 25 kHz band and the log position. Each type 
of steam trap produces a distinct sound as briefly described below. To gain experience with 
the difference in the sound produced by steam and condensate, the operator should listen to 
a condensate and a steam line.  


 Intermittent Traps: An opening and closing sound will be audible. The trap 
normally fails in the open position, producing a continuous, rushing sound. 


 Inverted Bucket: A normal trap sounds as if it is floating; a failed trap sinks, 
producing a continuous flow noise. 


 Thermostatic: Ultrasonic testing results of this type of trap vary. The noise 
produced by these traps can be continuous or intermittent and will produce 
different sounds accordingly. 


 Float and Thermostatic (Continuous Load): Flow and noise associated with 
these traps are usually modulated. Failed traps are normally cold and silent. 


 Continuous Flow: This type of trap, when operating normally, produces the 
sound of condensate flow only. If it has failed in the open position, a 
continuous flow sound should be heard. 


 Corona Discharge  6.5.1.5   
Corona is the polarization of air molecules due to electrical energy and is normally associated 
with high voltage distribution systems. Corona is produced as a result of a poor connection or 
an insulation problem. It produces noise in the ultrasonic region and ultraviolet light in the 
electromagnetic spectrum (normally undetectable with thermography). Because the 
inspection of high voltage systems is done at a safe distance, a parabolic hood is often 
attached to the detector to direct and shield other noise sources. 


 Bearings 6.5.1.6   
Airborne ultrasonics detect bearing problems, but it is not the preferred method. Narrowband 
vibration analysis is recommended because ultrasound detects sound above 20 kHz; the 
majority of bearing defects produces vibration and structure-borne noise below 5 kHz and is 
not detectable using an ultrasonic detector.  
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6.5.2    Limitations 


Airborne ultrasonics are subjective and dependent on perceived differences in noises. Use 
caution when setting test equipment controls for frequency ranges, sensitivity, and scale. The 
operator should recognize that piping bends and the presence of moisture and solids may 
dissipate or block the ultrasonic signal. 


6.5.3    Logistics 


 Equipment Required 6.5.3.1   
An ultrasonic monitoring scanner for airborne sound or ultrasonic detector for contact mode 
through metal rod is required. 


 Operators 6.5.3.2   
Maintenance technicians or engineers are appropriate for performing an ultrasonic survey. 


 Training Available 6.5.3.3   
Minimal training is required with the exception of multi-channel Acoustic Valve Leak 
Detectors (AVLDs). 


 Cost (2008)  6.5.3.4   
Scanners and accessories range from $500 to approximately $10,000. Complex acoustic valve 
leak detection systems are approximately $100,000. 


6.6    LUBRICANT AND WEAR PARTICLE ANALYSIS 


6.6.1    Purpose 


Lubricating oil analysis is performed to determine the machine mechanical wear condition, 
the lubricant condition, and whether the lubricant has become contaminated. There are a 
wide variety of tests that will provide information regarding one or more of these areas. The 
test used will depend on the test results sensitivity and accuracy, the cost, and the machine 
construction and application.  


Note that the three areas are not unrelated as changes in lubricant condition and 
contamination, if not corrected, will lead to machine wear. Because of the important 
relationships, commercial analysis laboratories will often group several tests in cost-effective 
packages that provide information about all three areas. 


 Machine Mechanical Wear Condition 6.6.1.1   
The criteria for analyzing the lubricating oil to determine the machine’s condition include 
machines with motors of a selected size (for example, 7.5 HP or larger), critical machines, or 
high-cost machines. The routine sampling and analysis periodicity is similar to the vibration 
analysis periodicity (when using a portable vibration data collector). For machines that have a 
condition history (a year or more of data), this is typically performed quarterly or semi-
annually. 
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 Lubricant Condition 6.6.1.2   
Lubricating oil is either discarded or reconditioned through filtering and replacing additives. 
Analyzing the oil to determine the lubricant condition is cost-driven. Small reservoirs, usually 
one gallon or less, have the oil changed on an operating time basis.  


An automobile is the most common example of time-based lubricating oil maintenance. The 
cost to replace the automobile oil (replacement oil, labor, and disposal) is lower, through 
economies of scale and competition, than the cost to analyze the oil (sample materials, labor 
to collect the sample and the analysis).  


In cases such as this, discard the machine lubricating oil if it is cheaper than analyzing it. 
When making this decision, keep in mind that the costs for sample materials and collection 
labor is a cost for each sample collected and that each sample is used to perform many tests. 


 Lubricant Contamination 6.6.1.3   
Lubricating oil may be contaminated due to the machine’s operating environment, improper 
filling procedures, or through mixing different lubricants. The routine sampling and analysis 
periodicity will be the same as discussed for machine condition. A periodic analysis is 
recommended following “topping off” or reconditioning the oil. The root cause of any oil 
contamination must be determined and eliminated to avoid machine damage. 


Lubricating oil analysis is performed on in-service machines to monitor and trend emerging 
conditions, confirm problems identified through other PT&I and observations, and 
troubleshoot known problems. Lubricating oil analysis is performed for to determine:  


 Machine mechanical wear condition 


 Lubricant condition 


 Whether the lubricant has become contaminated 


Specific tests address indicators of these conditions and vary in cost depending on time and 
materials. The tests selected for use in the PT&I program must balance the need for 
understanding the lubrication condition and the cost the testing. 


6.6.2    Standard Analytical Tests  


Lubricating oil and hydraulic fluid analysis should proceed from simple, subjective techniques 
onto more sophisticated techniques. The more sophisticated techniques should be used when 
conditions require additional information and the equipment cost or criticality justifies it. 


 Visual and Odor  6.6.2.1   
The equipment operator may perform weekly inspections to see and smell the lubricating oil. 
A visual inspection looks for changes in color, haziness or cloudiness, and particles. This test 
is subjective, but the test can indicate recent water or dirt contamination and advancing 
oxidation. A small sample of fresh lubricating oil in a sealed, clear bottle can be stored for 
visual comparison. A burned smell may indicate oxidation of the oil; other odors may indicate 
contamination. The operator must not introduce dirt into the system when taking a sample. 


6-13 September 2008 6-13







NASA RELIABILITY-CENTERED MAINTENANCE GUIDE 
FOR FACILITIES AND COLLATERAL EQUIPMENT 


 Viscosity 6.6.2.2   
Viscosity indicates oil flow rate at a specified temperature. An increase or decrease in 
viscosity over time measures changes in the lubricant condition or lubricant contamination. 
Viscosity can be tested using portable equipment or more accurately in a laboratory using 
ASTM D445, Standard Test Method for Kinematic Viscosity of Transparent and Opaque 
Liquids. Viscosity is measured in Centistokes (cSt) and minimum and maximum values are 
identified by International Organization for Standardization (ISO) grade. Testing is usually 
included in a commercial laboratory standard test package. 


 Water 6.6.2.3   
Water in lubricating oil and hydraulic fluid contributes to corrosion and formation of acids. 
Small amounts of water (less than 0.1 percent) can be dissolved in oil and detected using the 
crackle test or infrared spectroscopy (minimum detectable is .05 percent or approximately 
500 parts per million (PPM) for both methods); the ASTM D95 distillation method (minimum 
detectable is .01%/100 PPM); or the ASTM D1744 Karl Fischer method (minimum detectable is 
.001%/10 PPM). Greater than 0.1 percent water, if suspended or emulsified in the oil, will 
appear cloudy or hazy. Free water in oil collects in the bottom of reservoirs and drains from 
the bottom. 


 Percent Solids/Water 6.6.2.4   
This simple, inexpensive test provides a gross estimate of solids and water in the oil. A sample 
is centrifuged in a calibrated tube and the resulting volume is measured. The test is effective 
for amounts in the range of 0.1 percent to 20 percent of volume and is generally included in a 
commercial laboratory standard test package. 


 Total Acid Number (TAN) 6.6.2.5   
Total acid is an indicator of the lubricating oil condition and is monitored relative to the total 
acid number (TAN) of new oil. In some systems the TAN may also indicate acid contamination. 
TAN is measured in milligrams of potassium hydroxide (KOH) per gram of oil (mgKOH/g). KOH 
is used in a titration process where the end point is indicated by color change (ASTM D974, 
Standard Test Method for Acid and Base Number by Color-Indicator Titration) or electrical 
conductivity change (ASTM D664, Standard Test Method for Acid Number of Petroleum 
Products by Potentiometric Perchloric Acid Titration). 


 Total Base Number (TBN) 6.6.2.6   
Similar to TAN, the total base number (TBN) test measures alkalinity (ability to neutralize 
acid) of the oil sample. The test is used on oil with high detergent additives such as diesel 
and gasoline engines. KOH is used in a titration process and the end point is indicated by 
electrical conductivity change (ASTM D664 , Standard Test Method for Acid Number of 
Petroleum Products by Potentiometric Perchloric Acid Titration or ASTM D2896, Standard 
Test Method for Base Number of Petroleum Products by Potentiometric Perchloric Acid 
Titration). When comparing test results, ensure that the same test method is used, as results 
can vary between test methods. 


 Spectrometric Metals 6.6.2.7   
Also known as emission spectroscopy, this technique examines the light (spectrum) emitted 
from the oil sample during testing and identifies up to 21 metals. Metals are categorized as 
wear, contaminate, or additive metals. The procedure identifies both soluble metal and 
metal particles up to 5 to 10 microns (5-10 mm). The test is moderate in cost and is usually 
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part of a commercial laboratory standard test package. Other techniques, such as absorption 
spectroscopy and X-ray spectroscopy, are also used by some laboratories to identify metals. 


 Infrared Spectroscopy 6.6.2.8   
Infrared spectroscopy is also known as infrared analysis, infrared absorption spectroscopy or 
spectrophotometry, and Fourier Transform Infrared (FTIR) spectroscopy. The technique 
examines the infrared wavelength that is absorbed by the oil sample. The test is used to 
identify non-metallic contamination (see 6.6.2.3 Water) and lubricant conditions such as 
oxidation and anti-oxidant and other additive depletion.  


Ongoing work couples computer expert system analysis with known oil spectrums to produce 
highly accurate diagnosis of small changes in the oil condition. Costs vary depending on the 
level of sophistication required. Infrared spectroscopy is usually part of a commercial 
laboratory standard test package.  


 Particle Counting 6.6.2.9   
Particle counting is used to identify metal and non-metal particles between 5 microns and 50 
microns. There are two methods (visual and electronic) which both result in particle counts 
(parts per milliliter) by size category. For example, the ISO size categories are greater than 5, 
10, 15, 25 and 50 microns.  


The visual method of particle counting is time-consuming and relies on the skill of the 
analyst. Its benefit is the identification of types of particles such as dirt, seal material, and 
metal. The electronic counting method is much faster and is independent of the skill of the 
analyst. It does not identify the particle make up. A commercial laboratory will quote 
electronic particle count; visual particle counting is more expensive and done by request only 
and is fiscally more demanding. 


 Direct-Reading Ferrography 6.6.2.10   
Ferrography, the analysis of ferrous material, uses a magnetic technique to separate wear 
particles from the oil sample. In the direct reading (DR) process the wear particles are further 
separated into small (5 to 15 microns) and large (greater than 15 microns) categories. This 
results in a ratio of large to small particles and a total particle concentration. Both values can 
be tracked and trended to indicate increases in wear and type of wear. This test supplements 
the spectrometric metals test and identifies large wear particles not identified by 
spectrometric metals test. The cost of this test is moderate.  


 Analytical Ferrography 6.6.2.11   
Analytical ferrography is typically initiated based on changes in DR, spectrometric metal 
increases, or increased particle count. The analysis may be performed regularly for high-cost 
or critical machines. The process is labor intensive, involving the preparation of sample and 
examination under magnification. The procedure may provide details regarding wear material 
such as wear type (rubbing, sliding, cutting), color, particle types (oxide, corrosive, 
crystalline), and other non-ferrous particles. This detailed information can lead to the root 
cause of wear problems. Costs are moderately high; the test is performed on a fixed price 
basis (per sample) from a commercial laboratory. 
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6.6.3    Special Tests 


Special tests may be necessary to monitor lubricant conditions on high-cost or critical 
systems. The special test may monitor a lubricant contaminate, a characteristic, or additive 
depletion. Special tests are rarely needed for routine monitoring of lubricants. The 
procedures are constantly being developed and refined; the following are sample current test 
methods, as described by the annual ASTM Standards.19 


 Glycol Antifreeze 6.6.3.1   
Infrared spectroscopy can detect glycol contamination at levels greater than 0.1 percent 
(1,000 PPM), which is usually adequate for condition monitoring. Additional tests can be 
specified to identify smaller amounts of glycol. ASTM D2982, Standard Test Method for 
Glycol-Base Antifreeze in Used Lubricating Oils will indicate if trace amounts are present. 
ASTM D4291, Standard Test Method for Trace Ethylene Glycol in Used Engine Oils uses gas 
chromatography to quantify small amounts of glycol. 


 Karl Fischer Water 6.6.3.2   
Infrared spectroscopy can detect water contamination at levels greater than 0.05 percent 
(500 PPM) which is usually adequate for condition monitoring. Using a titration process with a 
Karl Fischer reagent, low levels of water can be quantified. The test, ASTM D1744, Standard 
Test Method for Determination of Water in Liquid Petroleum Products by Karl Fischer 
Reagent is useful when accepting new oil or evaluating clean up efforts. The cost of the test 
is moderate. 


 Foaming 6.6.3.3   
Oil may have additive anti-foam agents to improve the lubrication capability in specific 
applications such as gearboxes or mixers. ASTM D892, Standard Test Method for Foaming 
Characteristics of Lubricating tests the oil foam characteristics by blowing air through an oil 
sample to measure the foam volume. The cost of the test is moderately high. 


 Rust Prevention 6.6.3.4   
Some systems are susceptible to water contamination due to equipment location or the 
system operating environment. In those cases, the lubricating oil or hydraulic fluid may be 
fortified with a corrosion inhibitor to prevent rust. The effectiveness of rust prevention can 
be tested using ASTM D665, Standard Test Method for Rust-Preventing Characteristics of 
Inhebited Mineral Oil in the Presence of Water (or ASTM D3603, Standard Test Method for 
Rust-Preventing Characteristics of Steam Turbine Oil in the Presence of Water (Horizontal 
Disk Method)). Results are pass/fail. The cost of the test is high. 


 Rotating Bomb Oxidation Test (RBOT) 6.6.3.5   
Also known as the Rotary Bomb Oxidation Test, ASTM D2272, Standard Test Method for 
Oxidation Stability of Steam Turbine Oils by Rotating Pressure Vessel estimates oxidation 
stability and, identifies the remaining useful life of oil. The test simulates aging to identify 
when rapid oxidation takes place indicating that anti-oxidants have been depleted. This test 
must be performed over time, including a baseline test with new oil, in order to develop a 


                                             


19 Annual Book of ASTM Standards, Section 5, Petroleum Products, Lubricants, and Fossil Fuels, American Society 
for Testing and Materials. 


September 2008 6-16 6-16 September 2008







NASA RELIABILITY-CENTERED MAINTENANCE GUIDE 
FOR FACILITIES AND COLLATERAL EQUIPMENT 


 


September 2008             


trend line. Because of the high cost and multiple test requirements, this test is generally 
performed only on large volume reservoirs or expensive oil. 


6.6.4    Application 


All machines with motors 7.5 HP or larger, and critical or high-cost machines should be 
evaluated for routine lubricating oil analysis. The analysis schedule should be adjusted 
similarly to the vibration analysis schedule. It is important that there is a dynamic process for 
addressing the adjustment of periodicity for all equipment in both the PM and PT&I programs. 
Analyze more frequently for machines that indicate emerging problems; less frequently for 
machines that are stable and not run on a continuous basis.  


A new baseline analysis is necessary following machine repair or oil change out. All hydraulic 
systems, except mobile systems, should be analyzed on a quarterly basis. Mobile systems 
should be considered for analysis based upon the machine size and the cost-effectiveness of 
performing the analysis. It is generally more cost-effective in mobile equipment to maintain 
the hydraulic fluid based upon the fluid condition. However, for small systems, the cost to 
flush and replace the hydraulic fluid on a time basis may be lower than the cost to analyze 
the fluid on a routine basis.  


Grease is not typically analyzed on a regular basis. Although most testing that is done on oil is 
applicable to grease, it is difficult to obtain a representative sample. The machine may 
require disassembly to get a representative sample, a homogeneous mixture of the grease, 
contaminants, and wear. 


Keeping dirt and moisture from the system is a concern common of all machines with 
lubricating oil systems. Common components of dirt, such as silica, are abrasive and promote 
wear of contact surfaces. In hydraulic systems, particles can block and abrade the close 
tolerances of moving parts. Water in oil promotes oxidation and reacts with additives to 
degrade the performance of the lubrication system. The lubricant analysis program must 
therefore monitor and control contaminants.  


Large systems with filters have steady state levels of contaminates. Increases in contaminates 
indicate breakdown in system integrity (leaks in seals, doors, heat exchangers, etc.) or 
degradation of the filter. Unfiltered systems can exhibit steady increases during operation. 
Operators can perform a weekly visual and odor check of lubricating systems and provide a 
first alert to contamination. Some bearing lubricating systems have such a small amount of oil 
that a weekly check may be impractical. 


 Motors, Generators, Pumps, Blowers, Fans  6.6.4.1   
The analyst focuses mostly on machine condition for machines selected for monitoring (as 
discussed in Chapter 3.0) and with less than five gallons of oil in the lubrication system. 
Lubricant condition and contamination contribute to machine condition. The analyst monitors 
trends and discards or refreshes the oil when viscosity changes 10 percent from the baseline. 
Viscosity normally increases above the baseline with the oil service time. If the viscosity 
decreases below the baseline, it may mean the oil is contaminated, probably from adding the 
wrong makeup oil. There should be no water present (minimum detectable with the percent 
solids/water test is 0.1 percent). If water is found, identify and correct the source. 
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For machines with more than five gallons of oil in the system, add infrared spectroscopy 
(minimum amount of water detectable is .05 percent) and particle counting. Changes in 
particle count may indicate increased contamination or increased wear; correlate particle 
count with spectrometric metals. The rate of particle count change indicates how quickly the 
lubricant is degrading. Visual particle counting may identify the source of the contamination. 
Perform DR ferrography for high-cost or critical machines. 


In all machines, investigate changes in spectrometric metals or DR using analytical 
ferrography and correlate with vibration analysis. 


 Gearboxes 6.6.4.2   
The analyst focuses mostly on machine condition for machines selected for monitoring (as 
discussed in Chapter 3.0) and with less than five gallons of oil in the lubrication system. 
Lubricant condition and contamination contribute to machine condition. The analyst monitors 
trends and discards or refreshes the oil when viscosity changes 10 percent from the baseline. 
Viscosity normally increases above the baseline with the oil service time. If the viscosity 
decreases below the baseline, it may mean the oil is contaminated, probably from adding the 
wrong makeup oil. There should be no water present (minimum detectable with the percent 
solids/water test is 0.1 percent). If water is found, identify and correct the source. 


For machines with more than five gallons of oil in the system, add infrared spectroscopy 
(minimum amount of water detectable is .05 percent) and particle counting. Changes in 
particle count may indicate increased contamination or increased wear; correlate particle 
count with spectrometric metals. The rate of particle count change indicates how quickly the 
lubricant is degrading. Visual particle counting may identify the source of the contamination. 
Perform DR ferrography for high-cost or critical machines. 


In all machines, investigate changes in spectrometric metals or DR using analytical 
ferrography and correlate with vibration analysis. 


For all gearboxes, including those with less than five gallons of oil, perform particle counting. 
Include DR ferrography for high-cost or critical gearboxes. Monitor trends and correlate with 
vibration readings. 


 Chillers 6.6.4.3   
The analyst focuses mostly on machine condition for machines selected for monitoring (as 
discussed in Chapter 3.0) and with less than five gallons of oil in the lubrication system. 
Lubricant condition and contamination contribute to machine condition. The analyst monitors 
trends and discards or refreshes the oil when viscosity changes 10 percent from the baseline. 
Viscosity normally increases above the baseline with the oil service time. If the viscosity 
decreases below the baseline, it may mean the oil is contaminated, probably from adding the 
wrong makeup oil. There should be no water present (minimum detectable with the percent 
solids/water test is 0.1 percent). If water is found, identify and correct the source. 


For machines with more than five gallons of oil in the system, add infrared spectroscopy 
(minimum amount of water detectable is .05 percent) and particle counting. Changes in 
particle count may indicate increased contamination or increased wear; correlate particle 
count with spectrometric metals. The rate of particle count change indicates how quickly the 
lubricant is degrading. Visual particle counting may identify the source of the contamination. 
Perform DR ferrography for high-cost or critical machines. 
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In all machines, investigate changes in spectrometric metals or DR using analytical 
ferrography and correlate with vibration analysis. 


Perform TAN and DR ferrography. 


 Diesel Engines 6.6.4.4   
The analyst focuses mostly on machine condition for machines selected for monitoring (as 
discussed in Chapter 3.0) and with less than five gallons of oil in the lubrication system. 
Lubricant condition and contamination contribute to machine condition. The analyst monitors 
trends and discards or refreshes the oil when viscosity changes 10 percent from the baseline. 
Viscosity normally increases above the baseline with the oil service time. If the viscosity 
decreases below the baseline, it may mean the oil is contaminated, probably from adding the 
wrong makeup oil. There should be no water present (minimum detectable with the percent 
solids/water test is 0.1 percent). If water is found, identify and correct the source. 


For machines with more than five gallons of oil in the system, add infrared spectroscopy 
(minimum amount of water detectable is .05 percent) and particle counting. Changes in 
particle count may indicate increased contamination or increased wear; correlate particle 
count with spectrometric metals. The rate of particle count change indicates how quickly the 
lubricant is degrading. Visual particle counting may identify the source of the contamination. 
Perform DR ferrography for high-cost or critical machines. 


In all machines, investigate changes in spectrometric metals or DR using analytical 
ferrography and correlate with vibration analysis. 


Substitute TBN for TAN when oil has high detergent additives. 


A decrease in viscosity below the baseline may indicate fuel contamination. Infrared 
spectroscopy analysis identifies and coolant leakage (glycol and other characteristics). 


 Compressors 6.6.4.5   
For centrifugal and reciprocating compressors: 


 The analyst focuses mostly on machine condition for machines selected for 
monitoring (as discussed in Chapter 3.0) and with less than five gallons of oil in 
the lubrication system. Lubricant condition and contamination contribute to 
machine condition. The analyst monitors trends and discards or refreshes the 
oil when viscosity changes 10 percent from the baseline. Viscosity normally 
increases above the baseline with the oil service time. If the viscosity 
decreases below the baseline, it may mean the oil is contaminated, probably 
from adding the wrong makeup oil. There should be no water present 
(minimum detectable with the percent solids/water test is 0.1 percent). If 
water is found, identify and correct the source. 


 For machines with more than five gallons of oil in the system, add infrared 
spectroscopy (minimum amount of water detectable is .05 percent) and 
particle counting. Changes in particle count may indicate increased 
contamination or increased wear; correlate particle count with spectrometric 
metals. The rate of particle count change indicates how quickly the lubricant is 
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degrading. Visual particle counting may identify the source of the 
contamination. Perform DR ferrography for high-cost or critical machines. 


 In all machines, investigate changes in spectrometric metals or DR using 
analytical ferrography and correlate with vibration analysis. 


For reciprocating compressors, perform TAB and DR ferrography. 


 Hydraulic Systems 6.6.4.6   
The analyst focuses mostly on machine condition for machines selected for monitoring (as 
discussed in Chapter 3.0) and with less than five gallons of oil in the lubrication system. 
Lubricant condition and contamination contribute to machine condition. The analyst monitors 
trends and discards or refreshes the oil when viscosity changes 10 percent from the baseline. 
Viscosity normally increases above the baseline with the oil service time. If the viscosity 
decreases below the baseline, it may mean the oil is contaminated, probably from adding the 
wrong makeup oil. There should be no water present (minimum detectable with the percent 
solids/water test is 0.1 percent). If water is found, identify and correct the source. 


For machines with more than five gallons of oil in the system, add infrared spectroscopy 
(minimum amount of water detectable is .05 percent) and particle counting. Changes in 
particle count may indicate increased contamination or increased wear; correlate particle 
count with spectrometric metals. The rate of particle count change indicates how quickly the 
lubricant is degrading. Visual particle counting may identify the source of the contamination. 
Perform DR ferrography for high-cost or critical machines. 


In all machines, investigate changes in spectrometric metals or DR using analytical 
ferrography and correlate with vibration analysis. 


Monitor particle count by ISO category. Each hydraulic system will have limiting clearances 
that will determine critical particle sizes. Note that some hydraulic systems use fluids other 
than oil (water or glycol). Particle control is the same for these systems. See Table 8-9. 


 Large Reservoirs 6.6.4.7   
For reservoirs over 500 gallons, consider performing an RBOT to assess the oxygen stability. 
Cost is usually the deciding factor. At least three tests are needed to develop a trend with 
additional retesting at least once a year. Benefit is derived when replacement or refreshing of 
a large volume of oil (or smaller volume of expensive oil) can be deferred. 


 Lubrication Analysis 6.6.4.8   
Figure 6-2 summarizes the various lubricant tests, monitoring intervals, and applications. 
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Figure 6-2. Lubrication Analysis Chart 
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6.6.5    Sampling 


Oil samples must be collected safely and without introducing dirt and other contaminates into 
the machine, system, or sample. This may require installing permanent sample valves in some 
lubricating systems.  


The sample should be collected from a mid-point in reservoirs, prior to filtering in circulating 
systems. Sample collection bottles and tubing can be procured through testing laboratories. 
The testing laboratory may determine the necessary cleanliness level. Avoid contamination by 
properly using sample pumps to extract oil from reservoirs. Samples must be collected from 
the same point in the system in order to assure consistency in the test analysis. The 
maintenance procedure must provide detailed direction on where and how to collect samples. 


The equipment operators may collect samples. Each sample is marked with the 
system/machine name, sample location point (the system may have multiple sample points), 
date, elapsed operating time for the system/machine, and other comments such as last 
“topping off” or filtering operation. The analyst will also need to know the amount of oil in 
the reservoir in order to make recommendations to correct abnormalities. 


6.7    ELECTRICAL CONDITION MONITORING 


Electrical equipment represents the majority of a facility’s capital investment. From the 
power distribution system to electric motors, the electrical system’s efficient operation is 
crucial to maintaining operational capability. Electrical condition monitoring encompasses 
several technologies and techniques that provide critical information so a comprehensive 
system evaluation can be performed. 


Monitoring key electrical parameters provides the information to detect and correct electrical 
faults such as high resistance connections, phase imbalance and insulation breakdown. Since 
faults in electrical systems are seldom visible, these faults are costly (increased electrical 
usage) and present safety concerns (fires) and life-cycle cost issues (premature replacement 
of equipment). According to the Electric Power Research Institute20, voltage imbalances of as 
little as 5 percent in motor power circuits result in a 50 percent reduction in motor life 
expectancy and efficiency in 3-phase AC motors. A 25 percent increase in motor temperatures 
can be generated by the same 5 percent voltage imbalance accelerating insulation 
degradation. 


6.7.1    Techniques 


The following are techniques for monitoring electrical conditions. 


 Infrared Thermography 6.7.1.1   
Infrared thermography has widespread application in electrical systems because of its ability 
to be used safely on energized equipment and to detect temperature differences and 
overheating of circuits. See Section 6.4 Infrared Thermography for more information. 


                                             


20 EPRI is a nonprofit membership corporation, established by U.S. electric utilities, to manage a national research 
program on behalf of its members. 
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6.7.1.2    Insulation Power Factor 
Insulation Power Factor, sometimes referred to as dissipation factor, is the measure of the 
power loss through the insulation system to ground. It is a dimensionless ratio expressed in 
percent of the resistive current flowing through insulation to the total current flowing. To 
measure this value, apply a known voltage to the insulation and measure the resulting current 
and current/voltage phase angle.  


Figure 6-3 shows the phase relationships of the resulting currents.  


Figure 6-3. Power Factor Current/Voltage Relationship 
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 Where IR is the resistive current 


 IC is the capacitive current 


 IT is the resultant, or total current 


 V is the applied voltage 


IR is generally very small compared to IT because most insulation is capacitive in nature. A 
capacitor is two current carrying plates separated by a dielectric material. An electrical coil 
is a current-carrying conductor with an insulation material protecting the conductor from 
shorting to ground. The conductor of the coil and ground are similar to the two conducting 
plates in the capacitor, and the insulation of the coil is like the dielectric material of the 
capacitor. The dielectric material prevents the charge on each plate from bleeding until the 
voltage level of the two plates exceeds the voltage capacity of the dielectric. The coil 
insulation prevents the current from flowing to ground until the voltage level exceeds the 
voltage capacity of the insulation.  


Figure 6-3 shows that IR is in phase with the applied voltage V and IC is leading the voltage by 
a phase angle of 90 degrees. The total current is the resultant combination of both IR and IC. 
The tangent of the angle between the applied voltage and resultant current is called the 
dissipation factor and the cosine of the angle between the resultant current and the 
capacitive current is called the power factor.  
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As the impedance of the insulation changes due to aging, moisture, contamination, insulation 
shorts, or physical damage, the ratio between IC and IR will become less. The resulting phase 
angle between the applied voltage and resultant current decreases and the power factor will 
rise. Consequently, the power factor test is primarily used for making routine comparisons of 
the condition of an insulation system. The test is non-destructive and regular maintenance 
testing will not deteriorate or damage insulation. 


 Insulation Oil Analysis 6.7.1.3   
High and medium voltage transformers, some high and medium voltage circuit breakers, and 
some medium voltage switches are supplied with mineral oil as an insulation medium. 
Performing an analysis of that insulating oil can yield operational history and current 
condition of the equipment.  


Below are listed available tests, the ASTM standard number21 (several were discussed in the 
lubricating oil section), and a brief description. 


 Karl Fischer, ASTM D-1533-88. Tests for water in insulating fluids and reveals 
total water content in oil, both dissolved and free. High readings could indicate 
a leak in the equipment housing or insulation breakdown. 


 Dielectric Breakdown Strength, ASTM D-877 and D-1816. Tests for 
conductive contaminants present in the oil such as metallic cuttings, fibers, or 
free water. 


 Neutralization Number, ASTM D-974. Commonly called the acid number test, 
this measures the amount of acid in the oil. Acidity is a result of oxidation of 
the oil caused by the release of water into the oil from insulation material due 
to aging, overheating, or operational stresses such as internal or through faults. 
Acidity is measured as the number of milligrams of potassium hydroxide (KOH) 
it takes to neutralize the acid in one gram of oil. An increase in acidity 
indicates a deterioration of the oil. This process causes the formation of sludge 
within the windings which in turn can result in premature failure of the unit. 


 Interfacial Tension (IFT), ASTM D-971. Measures the tension at the interface 
between oil and water. It is expressed in dynes/centimeter. Good oil will have 
an IFT of 40 to 50 dynes/cm, and will normally “float” on top of water. As 
transformer and breaker insulation ages, contaminants such as oxygen and free 
water are released into the oil. The properties that allow the oil to “float” on 
top of the water then begin to break down, resulting in a lower IFT. IFT can 
reveal the presence of sludge in insulating oils. 


 Color, ASTM D-152. A marked color change from one year to the next could 
indicate deteriorating oil. 


 Sediment, ASTM D-1698. This test indicates oil deterioration and 
contamination. 


                                             


21 Annual Book of ASTM Standards, Section 5, Petroleum Products, Lubricants, and Fossil Fuels, American Society 
for Testing and Materials. 
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 Power Factor, ASTM D-924. Performed at 25o C, this test reveals the presence 
of moisture, resins, varnishes, or other products of oxidation or foreign 
contaminates such as motor or fuel oil. The power factor of new oil should 
always be below 0.05 percent. 


 Visual Examination, ASTM D-1524. Insulating oil is normally clear and 
sparkling. Cloudiness indicates the presence of moisture or other contaminates. 
This cursory test can trigger a Karl Fischer or Dielectric Breakdown test. 


 Gas-in-Oil Analysis 6.7.1.4   
Gas-in-oil analysis, also called dissolved gas analysis, is a predictive test for oil-filled 
transformers. As transformers age small amounts of combustible gases are formed; however, 
when insulation systems are subjected to stresses such as fault currents and overheating, 
combustible gas generation can change dramatically. Generally these stresses can be 
detected early; the presence and quantity of the individual gases can be measured and the 
results analyzed to indicate the probable cause of generation. 


A small oil sample (50cc) is drawn from a transformer with a glass syringe22. To obtain a 
reliable reading this must be accomplished with the unit energized. A transformer cools after 
being taken off-line. As the transformer cools, dissolved gases in the oil will migrate into the 
windings so the sample must be taken when the transformer is energized and at operating 
temperature.  


The oil is analyzed using ASTM D-3612-90, Standard Test Method for Analysis of Gases 
Dissolved in Electrical Insulating Oil by Gas Chromatography. While there are over 200 gasses 
present in insulating oils there are only nine that are monitored. They are: 


 Nitrogen (N2)  


 Oxygen (O2) 


 Carbon Dioxide (CO2) 


 Carbon Monoxide (CO) 


 Methane (CH4) 


 Ethane (C2H6) 


 Ethylene (C2H4) 


 Hydrogen (H2) 


 Acetylene (C2H2) 


                                             


22 ASTM D3613 provides a detailed procedure. D3613, Standard Test Methods of Sampling Electrical Insulating Oils 
for Gas Analysis and Determination of Water Content, American Society for Testing and Materials. 
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Different combinations of these gases reveal different conditions. Large amounts of CO and 
CO2 indicate overheating in the windings. CO, CO2, and CH4 show the possibility of hot spots in 
the insulation. H2, C2H6, and CH4 are indicative of corona discharge. C2H2 is a sign of internal 
arcing. Consult industry publications to determine potential problems. 


 Megohmmeter Testing 6.7.1.5   
A hand-held generator (battery powered or hand-cranked) is used to measure the insulation 
resistance phase-to-phase or phase-to-ground of an electric circuit. Readings must be 
temperature-corrected to trend the information. Winding temperatures affect test results. An 
enhanced technique compares the ratio of the Megohmmeter readings after one minute and 
ten minutes. This ratio is named the polarization index. 


 High Potential Testing (HiPot) 6.7.1.6   
High Potential test (HiPot) applies a voltage equal to twice the operating voltage plus 1000 
volts to cables and motor windings to test the insulation system. Industry practice calls for 
HiPot tests on new and rewound motors and on new cables. This test stresses the insulation 
systems and can induce premature failures in marginal insulation systems. Due to this 
possibility, HiPot is not recommended as a routine condition monitoring technique, but as an 
acceptance test.  


An alternative is to start with a lower voltage and increase the applied voltage in steps and 
measure the change in insulation resistance readings. In repaired equipment, if the leakage 
current continues to increase at a constant test voltage this indicates the repair is not to the 
proper standard and will probably fail soon. In new equipment, if the equipment will not 
withstand the appropriate test voltage it indicates the insulation system or construction 
method is inadequate for long term service reliability. 


(Note: Perform HiPot testing with caution. The high voltage applied may induce premature 
failure of the units being tested.)  


 Airborne Ultrasonic Noise 6.7.1.7   
Electrical arcing and discharges create noise in the upper, or ultrasonic, frequency ranges, 
sometimes long before failure. Corona discharges in switchyards, loose switch connections, 
and internal arcing in deadfront electrical connections can sometimes be heard with an 
ultrasonic noise detector.  


 Battery Impedance Testing 6.7.1.8   
All batteries have a storage capacity which is dependent on the terminal voltage and internal 
impedance. A battery impedance test set places an AC signal between the terminals of the 
battery, measures the resulting voltage, and calculates the impedance. This measurement 
can be accomplished without removing the battery from service due to the low AC signal and 
its position on top of the DC voltage of the battery. Two comparisons are then made: first, 
the impedance is compared with the last reading for that battery and with other batteries in 
the same bank. Each battery should be within 5 percent of its last reading and within 10 
percent of the others. A reading outside of these values indicates a cell problem or capacity 
loss.  


If the battery has an internal short the impedance tends to go to zero. If there is an open 
circuit, the impedance approaches infinite resistance and causes premature aging due to 
excessive heat. Discharges will cause the impedance to rise quickly. 
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There are no set guidelines and limits for this test. Each type, style, and configuration of 
battery will have its own impedance so it is important to take these measurements early in a 
battery's life, preferably at installation. Performance should be under an hour for a battery 
bank of 60 cells. 


 Surge Testing 6.7.1.9   
Surge testing utilizes equipment based on two capacitors and an oscilloscope to determine 
the condition of motor windings. This is a comparative test evaluating the difference in 
readings of identical voltage pulses applied to two windings simultaneously. The applied 
voltage equals two times operating voltage plus 1000 volts. Data is provided as a comparison 
of waveforms between two phases indicating the relative condition of the two phases with 
regard to the insulation system. Because of the repeated stress of the insulation system, 
Surge testing is not recommended for routine condition monitoring. 


(Note: Perform surge testing with caution. The high voltage applied may induce premature 
failure of the units being tested.)  


 Motor Circuit Analysis 6.7.1.10   
The motor circuit analysis technology packages several motor tests into a single unit. The test 
device performs a polarization index and checks test parameters in a motor circuit including 
resistance to ground, capacitance to ground, resistive imbalance, inductive imbalance, and 
rotor influence. De-energize the motor and use low voltage to avoid stressing the insulation 
system. Data is collected by the unit and enables trending and comparing with similar motors. 


The total resistance of a conductor is the sum of its resistance, capacitive and inductive 
impedance. Accurate measurement of the conductor’s impedance allows minor degradations 
in a motor to be detected and addressed prior to a failure. The condition of the insulation 
system can be determined by measuring the capacitance between each phase and ground. 
The presence of moisture or other conducting substance will form a capacitor with the 
conductor being one plate, the insulation the dielectric, and the contaminate forming the 
second plate. Maintaining proper inductive balance is imperative to efficient operation and 
realizing full lifetime of electrical equipment. An electrical imbalance leads to elevated 
winding temperatures and reduced insulation life. 


 Motor Current Signature (Spectrum) Analysis (MCSA) 6.7.1.11   
Motor Current Signature (Spectrum) Analysis (MCSA) is a remote, non-intrusive, on-line 
method of testing motor-driven equipment. Current and voltage probes provide the signal 
data used for analysis to detect equipment degradation. Motor current spectrums in both time 
and frequency domains are collected with a clamp-on ammeter and FFT analyzer. Rotor bar 
problems will appear as side-bands around the power supply line frequency. MCSA allows for 
diagnosis of power circuit, motor and driven end component.  


MCSA can be performed in an indirect manner by measuring the magnetic flux produced by 
the motor and analyzing the data using the Fast Fourier Transform (FFT) process to identify 
the presence of electrical fault frequencies. 


 Very Low Frequency (VLF) Testing 6.7.1.12   
A Very Low Frequency (VLF) Test Set is an AC test that operates at 0.1 HZ. The low frequency 
allows for the portability of a DC test set (light weight, less input current) without the 
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destructive capability of a HiPot. The primary application of VLF testing is for partial 
discharge and over potential testing of large rotating machines, power cables, and other high 
capacitance apparatus. The results can be trended to monitor degradation. The high cost of a 
VLF test set limits its use to facilities with large electrical systems. 


 Circuit Breaker Timing Tests 6.7.1.13   
This is a mechanical test to monitor the speed and position of breaker contacts before, 
during, and after an operation. The first timing devices, called Drop-Bar Recorders, recorded 
their results on a rotating drum. Developed in the late 1930s, it was the instrument of choice 
until the arrival of rotary motion, vacuum, and high-speed breakers in the mid 1970s. 


For in-service circuit breakers, a digital contact and breaker analyzer can be used to measure 
the contact velocity, travel, over travel, bounce back, and acceleration to indicate the 
condition of the breaker operating mechanism. A voltage is applied to the breaker contacts 
and a motion transducer is attached to the operating mechanism. The breaker is then closed 
and opened. The test set measures the timeframe of voltage changes, and plots the voltage 
changes over the motion waveform produced by the motion transducer.  


Analyzing and trending this information allows for adjustments to the breaker operating 
mechanism when necessary. This test is not applicable to molded case breakers or low 
voltage breakers. 


 Circuit Breaker Contact Resistance 6.7.1.14   
This test determines the contact condition on a breaker or switch without visual inspection. 
The results can be trended to help schedule maintenance activities before the contacts 
degrade significantly. 


Most manufacturers of high and medium voltage circuit breakers will specify a maximum 
contact resistance for both new contacts and in-service contacts. The contact resistance is 
dependent on the quality of contact area and the contact pressure. The contact quality can 
degrade if the breaker is called upon to open under fault conditions. The contact pressure can 
lessen as the breaker springs fatigue due to age or a large number of operations. 


To measure the contact resistance a DC current, usually 10 or 100 amps, is applied through 
the contacts. The voltage across the contacts is measured and the resistance is calculated 
using Ohms law. This value can be trended and compared with maximum limits issued by the 
breaker or switch manufacturer. For oil-filled breakers, use a 100 amp test set because oil 
tends to glaze on contact surfaces and 10 amps may not be enough current to overcome the 
glaze. 


6.7.2    Additional Techniques and Troubleshooting 


There are numerous electrical tests that may indicate system conditions. 


 Time Domain Reflectometry 6.7.2.1   
This technology locates faults within a cable run. A voltage spike is sent through a conductor. 
Each discontinuity in the conductor path generates a reflected pulse. The time between 
initial pulse and reception of the reflected pulse indicates the location of the discontinuity. 
The test is performed with the cable de-energized. 
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 Power Factor and Harmonic Distortion 6.7.2.2   
Maintaining optimum power factor maximizes the efficient use of electrical power. Power 
factor is the ratio of real power to reactive power usage. Dual channel data-loggers are used 
to determine the phase relationship between voltage and current and then calculate the 
power factor. Addition of power factor enhancing capacitors is then evaluated as a means of 
improving power system power factor. 


Harmonic distortion is a result of having non-linear loads on the power system. These loads 
include laser printers, desktop computers, and SCRs found in variable speed motor controls. 
High levels of harmonic current cause excessive heating in transformers and cables, reduce 
service life, and cause spurious tripping of circuit breakers. A harmonic analyzer is used to 
measure the harmonic current and identify the source. Place filters on the circuit to minimize 
the impact. This test is performed with the system energized. 


 Motor Starting Current and Time  6.7.2.3   
Starting current in electric motors can routinely exceed five times full load running current. 
The amount of starting current combined with the duration of the starting surge can indicate 
the condition of electrically driven equipment. Higher starting current and longer duration of 
the surge can indicate mechanical problems such as increased friction due to misalignment of 
the mechanical components of the equipment. Alternatively, coastdown tests using timing 
devices and vibration monitoring equipment can verify the presence of magnetically-induced 
vibrations or mechanical friction. 


 Transformer Turns Ratio 6.7.2.4   
The Transformer Turns Ratio (TTR) test measures the turns-ratio of a transformer and is 
mainly used as an acceptance test. It can also be used as a troubleshooting tool when other 
electrical tests reveal a possible problem. During routine maintenance tests a TTR can be 
performed to identify short circuited turns, incorrect tap settings, mislabeled terminals, and 
failure in tap changers. 


Apply a voltage across the primary windings and measure the resulting voltage across the 
secondary windings. The ratio of active windings can be calculated. This measurement can 
determine the condition of the transformer’s inductive capability. The turn ratio 
measurement can show that a fault exists but can not determine the reason or location of the 
fault. This test is done with the transformer de-energized. 


6.7.3    Applications 


 Equipment to be Monitored  6.7.3.1   
Specific equipment that can be monitored by electrical condition monitoring techniques is 
listed below: 


 Electrical Distribution Cabling: Megohmmeter, VLF Testing, Time Domain 
Reflectometry, HiPot, Infrared Thermography (if visible) and Airborne 
Ultrasonics. 


 Electrical Distribution Switchgear and Controllers: Breaker Timing, Insulation 
Power Factor Testing, Visual Inspection, Infrared Thermography and Airborne 
Ultrasonics. 
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 Electrical Distribution Transformers: Oil Analysis, Turns Ratio, Power Factor 
and Harmonic Distortion. 


 Electrical Motors: Motor Current Signature Analysis, Motor Circuit Analysis, 
Megohmmeter, HiPot, Surge Test, Starting Current and Coast Down Time, 
Infrared Thermography, Airborne Ultrasonics. 


 Generators: Megohmmeter, VLF Testing, and Coast Down Time. 


 Distribution System: Infrared Thermography, HiPot, Airborne Ultrasonics, 
Power Factor and Harmonic Distortion. 


 Conditions Monitored  6.7.3.2   
The following conditions are monitored: temperature, voltage, current, resistance, complex 
impedance, capacitance, insulation integrity, phase imbalance, mechanical binding, and 
presence of arcing. 


 Detection Interval  6.7.3.3   
Monitoring intervals of several weeks to several years for various technologies will provide 
sufficient condition information to warn of degrading equipment condition. Specific 
expectations of the length of warning provided should be factored into developing monitoring 
intervals for specific technologies. Some monitoring intervals will depend on outage cycles. 
Some of the electrical condition monitoring can be done with the system energized. Several 
of the technologies outlined are also effective when used for acceptance testing and 
certification. 


 Accuracy 6.7.3.4   
Accuracy depends on the applied testing technique and the rating of the instrument. 


 Limitations 6.7.3.5   
The technologies presented can be divided into two categories: energized and de-energized. 
Each technology requires specific initial conditions to be set prior to conducting the test. For 
instance, prior to an Infrared Thermography survey, typical equipment powered through the 
switchboard should be running to bring the distribution equipment to normal operating 
temperatures. Higher load accentuates problem areas. Conducting the survey at low load 
conditions may allow a problem to remain undetected. 


Energized 
Those technologies that can safely provide information on energized systems and require the 
system be energized and operational. These technologies include Infrared Thermography; 
Airborne Ultrasonics; Motor Current Readings including Starting Current, Motor Current 
Spectrum Analysis, VLF Testing, Power Factor and Harmonic Distortion; Battery Impedance 
Testing; and Insulation Oil Analysis (including Gas-in-Oil). 


De-Energized 
Technologies that require the circuit to be de-energized include Surge Testing, HiPot Testing, 
Time Domain Reflectometry (TDR), Megohmmeter, Motor Circuit Analysis, Circuit Breaker 
Timing, Transformer Turns Ratio, and Insulation Power Factor Testing. 


September 2008 6-30 6-30 September 2008







NASA RELIABILITY-CENTERED MAINTENANCE GUIDE 
FOR FACILITIES AND COLLATERAL EQUIPMENT 


 


September 2008             


6.7.4    Logistics 


 Equipment Required 6.7.4.1   
A comprehensive electrical testing program includes the following items: Infrared camera, 
ultrasonic noise detector, multi-meters/volt-ohmmeters, clamp on current transformers, 
Insulation Power Factor test set, Time Domain Reflectometry test set, Breaker Timing test 
set, Contact Resistance (micro-ohmmeter) test set, Battery Impedance test set, VLF test set, 
motor current signature analysis software, and integrated motor circuit analysis testers. 


 Operations 6.7.4.2   
Electricians, electrical technicians, and electrical engineers should be trained in electrical 
PT&I techniques such as motor current signature analysis, motor circuit analysis including 
complex phase impedance, and insulation resistance readings and analysis.  


 Training Available 6.7.4.3   
Equipment vendors and independent companies can provide training. See Appendix C for 
training sources. 


 Cost 6.7.4.4   
Equipment costs vary from $20 for a simple multi-meter to approximately $80,000 for 
integrated on-line, motor-circuit/current analysis (MCE/A) testers. A full inventory of 
electrical testing equipment can cost in excess of $200,000. 


Training averages between $750 and $1,000 per week per person per technology. 


6.8    NON-DESTRUCTIVE TESTING 


Non-Destructive Testing (NDT) evaluates material properties and quality of manufacture for 
high-value or critical components or assemblies without damaging the product or its function. 
NDT techniques are used when other testing techniques are cost prohibitive or ineffective 
(see Figure 6-4). NDT has been associated with welding of large, high stress components such 
as pressure vessels and structural supports. Process plants such as refineries or chemical 
plants use NDT techniques to assure integrity of pressure boundaries for systems processing 
volatile substances. 
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Figure 6-4. Non-Destructive Testing Selection Process 


 


6.8.1    Techniques 


 Radiography  6.8.1.1   
Radiography detects deep subsurface defects. Radiography or x-ray is one of the most 
powerful NDT techniques. Depending on the strength of the radiation source, radiography can 
provide a clear representation (radiograph) of discontinuities or inclusions in material several 
inches thick. Place the X-ray- or gamma ray-sensitive film on one surface of the material to 
be examined. Position the radiation source on the opposite side of the material to be 
examined. The source may be either a natural gamma emitter or a powered X-ray emitter. 
Align the source to assure the proper exposure angle through the material (see Figure 6-5). 
When all preparations and safety precautions are complete, energize or unshield the radiation 
source to let the rays pass through the material to expose the film.  


Developing the film in a similar manner to photographic film produces an image of defects or 
inclusions in the material. More advanced radioluminescent film does not require 
photographic processing. Varying angles provides a complete picture of the thickness of the 
material. Dual angles are required to determine the size and orientation of an inclusion. 
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Once the type, size, and orientation of each inclusion are defined, they can be classified into 
either acceptable inclusions or unacceptable defects.  


Defects in the material must be located for minimal material removal while completely 
eliminating the defect. Minimizing material removal also supports reduction in repair cost and 
reduces the likelihood of additional defects created by the repair. The repair is then re-
evaluated to assure the defect removal and subsequent repair were conducted properly.  


Radiography usually requires that the material be moved to a special shielded area (Figure 6-
5) and sometimes requires evacuation of personnel from the vicinity. Temporary shielding 
may also be installed, but is labor intensive. Radiography technicians are trained in radiation 
health physics and material properties and can distinguish welding slag inclusions, porosity, 
cracking and fatigue when analyzing radiographic images. 


Figure 6-5. Shielded Radiography Enclosure 
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 Ultrasonic Testing (Imaging) 6.8.1.2   
Ultrasonic testing (UT) detects deep subsurface defects and often complements radiography 
in inspecting welds and base material. UT does not produce the harmful radiation 
encountered with radiography.  


UT inspection is based on the difference in the wave-reflecting properties of defects and the 
surrounding material. An ultrasonic signal is applied through a transducer into the inspected 
material. The speed and intensity with which the signal is transmitted or reflected to a 
transducer provides a graphic representation of defects or discontinuities within the material. 
A couplant fluid is often used to provide a uniform transmission path between the transducer, 
receiver, and the material. Transducer configurations differ depending on the type of system 
used.  


Some systems use a single transducer to transmit and receive the test signal. Others utilize a 
transmitting transducer in conjunction with a separate receive transducer. Dual transducer 
systems may be configured with both transducers on the same surface of the material or with 
transducers on the opposite surfaces of the material.  


A-Scan, B-Scan, and C-Scan are the most common systems. A-Scan systems analyze signal 
amplitude along with return time or phase shift as the signals travel between a specific 
surface and discontinuities. B-Scan systems add signal intensity modulation and capability to 
retain video images. C-Scan systems include depth gating to eliminate unwanted returns.  


UT inspection is a deliberate process covering a small area (four to eight square inches) at 
each sampling. Consistency in test method and interpretation of results is critical to reliable 
test results. Surface preparation is also critical to reliable UT results. Surface defects 
adversely affect the reliability of UT results. 


UT inspections are often conducted on representative sites such as high stress, high corrosion 
areas and large welds. By evaluating the same sites at regular intervals, monitoring the 
condition of the material can be accomplished. 100 percent UT inspection is typically 
reserved for original construction of high stress components such as nuclear reactor vessels or 
chemical process vessels. 


 Magnetic Particle 6.8.1.3   
Magnetic Particle Testing (MT) locates shallow subsurface defects. MT techniques are useful 
during localized inspections of weld areas and specific areas of high stress or fatigue loading. 
Two electrodes are placed several inches apart on the surface of the material of interest. An 
electric current is passed between the electrodes producing magnetic lines. While the current 
is applied, iron ink or powder is sprinkled in the area of interest. The iron aligns with the lines 
of flux. Any defect in the area of interest will cause distortions in the lines of magnetic flux, 
which will be visible through the alignment of the powder, as illustrated in Figure 6-6. 
Surface preparation is important since the powder is sprinkled directly onto the metal surface 
and major surface defects will interfere with sub-surface defect indications. Electrode 
contact and placement assures consistent strength in the lines of magnetic flux. 


A major advantage for MT is its portability and speed of testing. The electrodes are hand-held 
which allows the orientation of the test to be changed in seconds. This allows for inspection 
of defects in multiple axes of orientation. Multiple sites can be inspected quickly without 
interrupting work in the vicinity. The equipment is portable and is preferred for on-site or in-
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place applications. The results of MT inspections are recordable with a high quality 
photograph or transfer to tape. Fixing compounds are available to “glue” the particle pattern 
in-place on the test specimen. Interpretation of results is dependent on the experience of the 
operator. 


Figure 6-6. Magnetic Particle Testing 


 


 Dye Penetrant  6.8.1.4   
Dye Penetrant (DP) inspections detect surface defects in non-porous materials. DP allows 
large areas to be quickly inspected. Once the surface has been cleaned, a penetrating dye 
(magenta or fluorescent color) is sprayed liberally on the entire surface. Allow the dye to 
penetrate for several minutes. Wipe the excess dye, leaving only the dye in surface defects. A 
developer (usually white) is sprayed on the entire surface. The developer draws the dye from 
the defects, producing a visual indication of the presence of surface defects. The defective 
areas are then identified for repair and the remaining dye and developer are removed. 


 Hydrostatic Testing 6.8.1.5   
Hydrostatic testing detects breaches in a system’s pressure boundaries. Hydrostatic Testing is 
an NDT method for detecting defects that completely penetrate pressure boundaries. 
Hydrostatic tests are typically conducted prior to the delivery or operation of completed 
systems or subsystems that act as pressure boundaries. As the name implies, hydrostatic tests 
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fill the system to be tested with water or the operating fluid. The system is then sealed and 
pressure increased to approximately 1.5 times operating pressure. 


This pressure is held for a defined period. During the test, inspections are conducted for 
visible leaks, pressure drop, and water additions. If the pressure drop is out of specification, 
the leak or leaks must be located and repaired.  


The principle of hydrostatic testing can be used with compressed gases. Called an air drop 
test, it measures the integrity of high-pressure air or gas systems. 


 Eddy Current Testing 6.8.1.6   
Also known as electromagnetic induction testing, eddy current testing provides a portable and 
consistent method for detecting surface and shallow sub-surface defects. This test inspects 
metal components for defects or homogeneity. By applying rapidly varying AC signals through 
coils near the surface of the test material, eddy currents are induced into conducting 
materials. Any discontinuity that affects the material’s electrical conductivity or magnetic 
permeability will influence the results of this test. Component geometry must also be taken 
into account when analyzing results from this test.  


A set of magnetizing coils induces electrical currents (eddy currents) into the component 
being tested. The induced currents produce magnetic fields, detected by a set of sensing 
coils. The two sets of coils are combined into a single probe. In some systems, Hall effect 
devices are used instead of sensing coils.  


The frequency of the AC signals used (5 to 10M Hz) determines the depth of penetration 
through the material for the eddy currents. Lower excitation frequencies increase the 
penetration depth and improve the effectiveness in detecting deeper defects. Higher 
frequencies are utilized to enhance detection of surface defects. Analysis equipment senses 
several parameters including magnitude, time lag, phase angles and flow patterns of the 
resulting magnetic fields. Automated analysis methods reduce the reliance on operator 
experience for consistent results. 


6.8.2    Location & Intervals 


Prior to implementing an NDT program, develop a formal plan detailing the type of technique 
to be used, location, frequency, number and orientation of samples, information sought, and 
failure mode that each sample addresses. This plan will point out excessive testing and 
omissions from the NDT Program. Two more difficult variables to address are location and 
interval (time period) between inspections.  


 Intervals 6.8.2.1   
When establishing sample intervals or frequency, several factors must be weighed. Operating 
cycle of the system, historical failure rate, type of container material, type of contained 
substance, chemistry control, major corrosion mechanisms, expected corrosion rate, erosion 
mechanisms, expected erosion rate, proximity of existing material to minimum wall 
thickness, consequences of system breach, and type of NDT techniques applicable to the 
situation will affect the inspection interval (Table 6-3). Other factors may enter into 
consideration, if warranted.  
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American Petroleum Institute (API 570) recommends the following criteria for establishing 
intervals for NDT inspection. 


Table 6-3. Recommended Maximum Inspection Intervals (API 570) 


Piping Circuit 


Classification 


Thickness  External Visual 


Inspection Measurements 


Class 1 5 Years 5 Years 


Class 2 10 Years 5 Years 


Class 3 10 Years 10 Years 


Injection Points 3 Years By Class 


Soil-to-Air Interfaces — By Class 


 


In-place corrosion rates affect and are relevant to remaining life calculations. 


rate corrosion annual
  Life Remaining


minactua
=


t - lt
 


 Remaining life = Number of years until thickness reaches minimum. 


 tactual = Actual minimum thickness at time of most recent inspection. 


 tmin = Minimum allowable thickness for the limiting section. 


 Piping circuit classification where Class 1 has the highest potential of 
resulting in an immediate emergency and Class 3 has the lowest potential if 
a leak were to occur. 


Consider relevant regulatory requirements when determining NDT inspection intervals. Many 
government regulations provide sufficient leeway for the experts within an organization to set 
intervals in accordance with technically sound methods. Some regulations require a 
technically sound plan that the organization follows.  


Before accepting an apparently unreasonable interval due to regulatory compliance, 
investigate the document that originates the requirement. In industry, many regulatory 
requirements have been needlessly made more stringent by the philosophy, “If a little is 
good, a lot must be better.” In an effort to avoid falling afoul of regulatory inspectors, 
inspection costs were significantly increased without a corresponding increase in plant safety 
or reliability. Investigate basic requirements; if these are unclear ask the originating agency 
for clarification of their expectations.  


After the base inspection intervals have been established based on corrosion rate, class, and 
regulatory requirements, specific system intervals can be modified based on actual 
conditions, historical data, and operating parameters. Evaluate intervals based on operating 
conditions, previous history, current inspection results or other indications of other than 
normal conditions. By conducting statistical analysis on historical NDT results and failure 
rates, intervals can be refined with a higher level of confidence. Pareto and Weibull analysis 
techniques can be applied to indicate systems where unusual failure rates are occurring. 
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Coupons can be utilized to provide specific information on the corrosion rate, allowing further 
refinement of inspection intervals. 


Process parameters can be used as a “trigger” for specific NDT inspections (Figure 6-7). 
Changing thermodynamic properties indicate increased corrosive product deposits. Analysis of 
fluids transported within the system can also indicate changes in corrosion activity, allowing 
NDT inspection schedules to be appropriately adjusted. Procedures for addressing adverse 
events such as over-pressurization and out-of-specification temperatures should include the 
requirement for more frequent or immediate NDT inspections. Details of type, location, 
parameter of concern, and acceptable value should be indicated to facilitate a safe and 
expeditious recovery from the incident.  


 Locations 6.8.2.2   
The following should act as guidelines for locating NDT sampling points: 


 Abrupt changes in direction of flow (elbows) and changes in pipe diameter will 
cause turbulence that may accelerate many corrosion mechanisms. 


 Turbulence or stagnant areas where material may accumulate and set up 
corrosion cells. 


 Junctions of dissimilar metals; galvanic corrosion is prevalent in these areas. 


 Stressed areas, welds, high stress fasteners, and areas that undergo cyclic 
temperature, pressure, or flow changes. 


 Some applications may warrant specifying top, middle or bottom of pipe or 
areas where more than one phase of a substance is present. 


 Areas where accelerated corrosion/erosion mechanisms have been identified. 


 Areas susceptible to cavitation.  
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Figure 6-7. Inspection Program Development 
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6.8.3    Applications 


 Radiography 6.8.3.1   
Radiographic techniques are readily applicable to metal components including weld deposits. 
Specialized applications for plastics or composite materials are possible, though typically 
these materials are not most economically inspected with radiography. For thick cross-
sections, radiography is often the only reliable method for inspection. 


 Ultrasonics 6.8.3.2   
Ultrasonic techniques are readily applicable to metal components including weld deposits. 
Specialized applications for plastics or composite materials are common. UT is preferred to 
radiography for in-place applications due to expense and safety issues. UT is especially useful 
since it only requires access to one surface of the material. Ultrasonic techniques provide 
excellent penetrating power for thick cross-sections. 


 Magnetic Particle 6.8.3.3   
Magnetic particle techniques apply only to materials that conduct electric current and 
magnetic lines of flux; only shallow defects are detectable. These techniques are most 
effective on welded areas. The speed of testing allows multiple inspections to be conducted 
along different axes to detect defects in different orientation planes.  


 Dye Penetrant 6.8.3.4   
Dye Penetrant inspections apply to any non-porous material that is chemically compatible 
with the dye and developer.  


 Hydrostatic Testing 6.8.3.5   
Hydrostatic testing examines the integrity of pressure boundaries for components and 
completely assembled systems that contain pressurized fluids or gases. Identification of 
defects that penetrate the entire pressure boundary is the primary application for hydrostatic 
testing.  


 Eddy Current 6.8.3.6   
Eddy current techniques detect internal defects such as cracks, seams, holes, or lamination 
separation on flat sheets and complex cross-sections. Eddy currents also monitor the 
thickness of metallic sheets, plates, and tube walls. Portable systems are used extensively in 
the condition monitoring of installed heat exchanger and chiller tube wall thickness. Where 
coating thickness is an important factor, there is sufficient difference in electrical or 
magnetic properties between the base material and the coating. Eddy current testing can 
determine the actual coating thickness. In more production-oriented applications, installed 
systems can determine material composition, uniformity, and thickness of materials being 
produced. 


6.8.4    Limitations 


 Radiography 6.8.4.1   
Effective use of radiography mandates expensive equipment, extensive safety precautions, 
and skilled technicians to interpret the images. Expensive tracking and security for radiation 
sources is mandatory. Safety precautions often demand evacuation of areas adjacent to the 
material being examined or installation of extensive shielding. Radiography is often the most 
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effective method of assuring integrity of critical welds, structural members, and pressure 
boundaries. As material thickness increases, radiography is often the only acceptable method 
to achieve a 100 percent penetration. 


 Ultrasonics 6.8.4.2   
Ultrasonic techniques are one-dimensional. Unless special techniques are applied, defects 
that parallel the axis of the test will not be apparent. Components constructed using laminate 
techniques or layered construction present special problems for UT techniques because the 
boundary between each layer may be interpreted as a defect. The thicker the layers of base 
material, the more likely UT will provide usable results.  


 Magnetic Particle 6.8.4.3   
Magnetic Particle techniques are applicable only to materials that conduct electrical current 
and influence magnetic lines of flux. The difference in the influence of the lines of flux 
between base material and the defect is the basis for MT inspection. Only small areas (30 
square inches) between the two electrodes can be inspected. Surface preparation is 
important, though not as critical as with UT. Consistent electrode contact is critical. Loose 
contact will weaken the magnetic lines of flux to the point where the influence of a defect 
may not be visible in the filing pattern. Operator skill is important, though this is a relatively 
simple technique. No historical record is produced for each test, unless specific steps are 
taken to photograph the result of each test.  


 Dye Penetrant 6.8.4.4   
Minute surface discontinuities such as machining marks are readily apparent. The inspector 
must distinguish between normal surface discontinuities and defects that require repair. The 
dye and developer are usually sprayed or painted on the piece to be inspected, so over-spray 
and protection of internal surfaces are prime concerns for systems with stringent chemistry 
and cleanliness control. Product cleanliness standards may prohibit the use of Dye Penetrant 
inspection.  


 Hydrostatic Testing 6.8.4.5   
Cleanliness and chemistry control of the fluid must be consistent with the operating standards 
of the system. Close attention should be given to controlling system thermodynamic 
parameters during the test to prevent over-pressurization of the system. Over-pressurization 
could lead to unintended damage to the system. Individual component hydrostatic tests do 
not assure system integrity. A final hydro of the completed system is used to assure the 
integrity of the assembled system’s pressure boundary. Hydrostatic tests will not identify 
defects that are present, but have not completely penetrated a pressure boundary. The 
pressure applied to the system is generally not sufficient to enlarge existing defects to the 
point of detection by the test. Hydrostatic testing requires a pressure source capable of 
expeditiously filling and pressurizing the system, extensive instrumentation and monitoring 
equipment along with a sufficient quantity of fluid to fill the system. A method of isolating 
pressure relief devices and connecting the pressure source to the system must be provided. 


 Eddy Current 6.8.4.6   
Eddy currents flow parallel to the surface to which the exciting field is applied. Some 
orientations of laminar discontinuities parallel to this surface tend to remain undetected by 
this method. Eddy Current Testing will not penetrate deeply into the material of interest, so 
it is limited to shallow sub-surface and surface defects. 
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6.9    PHOTOGRAPHY 


6.9.1    Introduction 


This section discusses the uses of photography, including still (normal and high speed), video 
taping, and other imaging devices such as borescopes. Photography can be used at the 
microscopic level such as to document material failure due to fatigue, overload, corrosion, 
and process induced failures. Photography is also applicable on a macroscopic level, such as 
to document events occurring at the component or system level. 


Photography can document operating sequence and abnormal conditions as part of failure 
analysis. Photographic evidence should maintain the proper perspective and orientation of 
the incident site. This can be accomplished by taking an overall picture of the system and/or 
process and then zooming into the areas of interest. When appropriate capture a 
photographic record of the entire volume of the incident area. Events and the accompanying 
debris are usually not limited to one plane.  


A borescope, for example, can be used to capture images inside components such as piping 
and ducts, engines, motors, pumps, generators, sewer lines, and in many venues which are 
inaccessible for reasons beyond geometrical limitations. 


6.9.2    Applications of Photography 


The following list provides a starting point for using photography in the facilities environment: 


 Document before and after conditions at a work site 


 Capture sequence of operations 


 Internal inspections via borescope of inaccessible components 


 Aftermath of incidents – man made and natural 


 Preparation of a Request for Proposal bid package 


 Document training 


 Document maintenance processes 


High speed photography can be used to document the start-up, operation, and shutdown of 
systems and equipment. Specific examples are cranes, elevators, lifts, presses, and 
equipment programmed with automatic sequencing such as forming, cutting, and packaging 
machines. Filming the initial start-up of critical systems such as generators, automatic 
transfer switches and paralleling switchgear allows the event to be used for future training of 
M&O personnel as well as providing a visual record of the start-up and testing. 


In summary, any event occurring at a speed greater than the human eye can resolve is a 
candidate for high speed photography. 
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6.9.3    High Speed Photography23 


Photography with exposure times shorter than 1/1000 second is considered high speed work, 
often requiring special techniques. To arrest motion in a picture, either (1) use the shortest 
exposure possible or (2) move the camera in synch with the subject, thereby permitting the 
background to blur. A formula for the maximum permissible exposure time is:  


seconds  x V
500


L
T =  


 Where L = the largest subject to be recorded 


 V = the subject speed (in the same units as L per second) 


For examples, for a car moving at 86 mph (100 feet per second), the longest frame dimension 
L may be 50 feet. Thus  


100 x 
500


50
T =  


Or T = 1/1000, just inside the range for a normal shutter with no camera motion. Note that 
both V and L determine the exposure time; increasing V or decreasing L both demand shorter 
exposures.  Many research subjects are both faster and smaller than a car, requiring more 
advanced photography. 


Another method for determining exposure time is based on the concept of maximum 
allowable blur based on subject dimensions. A decision on this dimension at the subject may 
be influenced by several factors, each depending on user-defined criteria. These may include: 
total absence of blur at a given degree of magnification of the reproduction and size of the 
smallest object within the subject that requires detailed recording. The formula, which takes 
into account the direction of subject motion, is:  


osA)subject)(cof ty (K)(Veloci


subject  withindetail smallestof  Size
  T =  


 Where K is a quality constant, generally a number between 2 and 4 


 A is an angle between film plane and subject direction 


Even a small object requiring detail as minute as 1/200 inch and moving at the relatively slow 
speed of 100 feet per second requires an exposure as short as four microseconds, or 
1/250,000 second. 


                                             


23 This section, used with the author’s permission, is based on High Speed Photography by Andrew 
Davidhazy, Imaging and Photographic Technology Department School of Photographic Art and Sciences, 
Rochester Institute of Technology.  
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7.0    


7.2.1.1   


PREDICTIVE TESTING AND INSPECTION CRITERIA 


7.1    BASELINES 


Baseline data is the Predictive Testing and Inspection (PT&I) data representative of 
equipment in operating condition. Baseline data is used as the comparison for future 
measurements on similar units. It is the foundation of the PT&I trending analysis required to 
forecast equipment condition.  


Baseline data should be established early in the life of the equipment. The baseline readings 
and periodic monitoring data should be taken under similar conditions and recorded. Baseline 
readings should be re-established whenever equipment undergoes major maintenance, repair, 
or usage changes including the operating environment and input and output parameters.  


7.2    CRITERIA BY PT&I TECHNOLOGY 


7.2.1    Vibration Monitoring 


Vibration amplitude varies with operating speed, load, and mounting arrangement, so criteria 
should also consider the frequency content of the spectrum. Criteria must consider the 
differences between reciprocating machines and centrifugal machines.  


The following vibration specifications are based on International Organization of Standards 
(ISO), American Petroleum Institute (API), American Gear Manufacturers Association (AGMA), 
American National Standards Institute (ANSI), MIL-STD-167-1, MIL-STD 740-2 (Appendix C), 
General Motors Vibration Specifications, and field data acquired on a variety of machinery. 


 Developing Vibration Criteria. Specific vibration criteria are provided in this 
guide where possible. Where specific criteria are not provided, the procedures 
provided in the above references are recommended in developing the vibration 
criteria. 


 Vibration Analysis of New Equipment. For all large or critical pieces of 
equipment assembled and run at the factory prior to shipment, a narrowband 
vibration spectrum should be acquired at the locations listed in Section 10.1.17 
Vibration Monitoring of this guide while the equipment is undergoing this 
factory performance testing. A baseline or reference spectrum should be 
retained for comparison with the post-installation vibration check. Equipment 
failing the vibration criteria should be rejected by the Government prior to 
shipment.  


 Vibration Criteria for Electric Motors 
Vibration criteria for electric motors are listed below. 


Balance  
The vibration criteria listed in Table 10-1 Motor Balance Specifications are for the vibration 
amplitude at the fundamental rotational frequency or one times running speed. This is a 
narrowband limit; an overall reading is not acceptable. 
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Additional Vibration Criteria 
All testing should be conducted at normal operating speed under full load conditions. 
Suggested motor vibration criteria are provided in Table 10-2 Motor Vibration Criteria. In 
addition, Appendix E contains criteria for common machines and an example of how to 
calculate criteria. 


Rewound Electric Motors 
Due to the potential for rotor and stator damage incurred during the motor rewinding 
process, a rewound electrical motor should be checked both electrically and mechanically. 
The mechanical check should include post-overhaul vibration measurements at the same 
location as for new motors. The vibration level at each measurement point should not exceed 
the reference spectrum for that motor by more than 10 percent. In addition, vibration 
amplitudes associated with electrical faults such as slip, rotor bar, and stator slot should be 
noted for any deviation from the reference spectrum. (Note: Rewinding motor will not correct 
problems associated with thermal distortion of the iron.) 


 General Equipment Vibration Standards 7.2.1.2   
If rolling element bearings are utilized in either the driver or driven component of a unit of 
equipment (e.g., a pump/motor combination), no discrete bearing frequencies should be 
detectable. If a discrete bearing frequency is detected, the equipment is considered 
unacceptable. 


For belt-driven equipment, belt rotational frequency and harmonics should be undetectable. 
If belt rotation and/or harmonics are detectable, the equipment is considered unacceptable. 


If no specific criteria are available, the ISO 3945 acceptance Class A guidelines (Appendix C) 
should be combined with the motor criteria contained in Table 7-2 and used as the 
acceptance specification for procurement and overhaul. 


Specific Equipment 
Use the criteria shown in Table 10-3 Pump Vibration Limits on boiler feed water, split case, 
and progressive cavity pumps. 


Belt Driven Fans 
Use the criteria in Table 10-4 Belt Driver Fan Vibration Limits for belt-driven fans. 


Vibration Guidelines (ISO) 
Table 10-5 ISO 10816-1: 1995(E) Typical Zone Boundary Limits is based on International 
Standards ISO 3945 (Appendix C) and should be used as a guideline for determining the 
acceptability of a machine for service. The vibration acceptance classes and ISO 3945 
machine classes are shown in Table 10-6 Vibration Acceptance Classes and Table 10-7 Machine 
Classifications respectively. The ISO amplitude values are overall measurements in 
inches/second RMS while the recommended specifications for electric motors are narrowband 
measurements in inches/second peak. 
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7.2.2    Lubricant and Wear Particle Analysis 


Lubricant analysis monitors the actual condition of the oil. Parameters measured include 
viscosity, moisture content, flash point, pH (acidity or alkalinity), the levels of additives in 
lubricants, and the presence of contaminants such as fuel, solids, and water. 


Tracking the alkaline nature of the lubricant permits the identification of an undesirable 
degree of oxidation, gauging the ability of the lubricant to neutralize contaminants, and aids 
in the verification of the use of the correct lubricant after a lubricant change. Viscosity 
provides a key to the lubricating qualities of the lubricant. These qualities may be adversely 
affected by contamination with water, fuel, or solvents or by thermal breakdown or 
oxidation. The presence of water reduces the ability of the lubricant to effectively lubricate, 
promotes oxidation of additives, and encourages rust and corrosion of metal parts. 


A spectrometric analysis can detect the presence of water in lubricants. To perform a 
spectrometric analysis, burn a small amount of the fluid sample and analyze the resulting 
light frequencies and intensities to determine the type and amount of compounds present 
based on their absorption of characteristic light frequencies. Compare sample results to the 
characteristics of the same new lubricant to measure changes reflecting the lubricant’s 
reduced ability to protect the machine from the effects of friction.  


The continued presence of desirable lubricant additives indicates lubricant quality. Infrared 
spectrometry is also capable of detecting and measuring the presence of organic compounds 
such as fuel or soot in the lubricant sample. 


In wear particle analysis, analysts examine the amount, makeup, shape, size, and other 
characteristics of wear particles and solid contaminants in the lubricants as indicators of 
internal machine condition. Analyzing and trending the amount, size, and type of wear 
particles in a machine’s lubrication system can pinpoint how and where degradation is 
occurring. With experience and historical information, degradation rates and estimated time 
until machine failure can be projected. Wear particle analysis includes ferrography, a 
technique that analyzes metal wear products and other particulates. Elemental 
spectrographic analysis is used to identify the composition of small wear particles and provide 
information regarding wear sources. 


Figure 7-1 illustrates the relationship between wear particle size, concentration, and 
equipment condition. 
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Figure 7-1. Conceptual Wear Particle Size and Equipment Condition 


 W  P ti l  Si  ( ) 


September 2008 7-4







NASA RELIABILITY-CENTERED MAINTENANCE GUIDE 
FOR FACILITIES AND COLLATERAL EQUIPMENT 


 


September 2008             


7.2.3    Thermography 


There are two basic criteria for evaluating temperature conditions: differential temperature 
(ΔT) and absolute temperature.  


 Differential Temperature  7.2.3.1   


Temperature difference (ΔT) criteria provide a simple and adequate qualitative screening 
system to identify thermal exceptions and problems. Temperature difference criteria 
compare component temperature to the ambient temperature and may be used for electrical 
equipment and mechanical components.  


Typical ΔT criteria, which may be modified to allow for variance in environmental and 
operating conditions, are shown in Table 7-1. 


Table 7-1. Actions Required Based on Temperature Rise under Load 


Temperature Rise Action 


10-25°F Repair at Convenience 


25-40°F Repair Next Scheduled Availability 


40-80°F Repair at First Availability 


> 80°F Repair Immediately 


 Absolute Temperature 7.2.3.2   
Absolute temperature criteria are generally specific to an equipment model, type of 
equipment, class of insulation, or service use. Thus absolute temperatures are suited to 
quantitative infrared thermography and critical temperature applications. The mechanical 
temperature specifications come primarily from manufacturer’s manuals. Electrical 
temperature specifications are set by the following three principal electrical standards 
organizations: 


 National Electrical Manufacturers Association (NEMA), Appendix C. 


 International Electrical and Electronic Engineers (IEEE), Appendix C. 


 American National Standards Institute (ANSI), Appendix C. 


Table 7-2 provides absolute temperature limits for materials commonly found in government 
plants. 
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Table 7-2. Temperature Limits for Selected Components 


Component Temperature (°C) 


Bearings, Roller Element Type  


Races/Rolling Elements 125 


Retainers (plastic) 120 


Cages/Retainers/Shields (metal) 300 


Bearings, Plain Type  


Tin/Lead Based Babbitt 149 


Cadmium/Tin-Bronze 260 


Seals, Lip Type  


Nitrile Rubber 100 


Acrylic Lip 130 


Silicone/Fluoric 180 


PTFE 220 


Felt 100 


Aluminum (lab) 300 


Mechanical Seal Materials  


Glass Filled Teflon 177 


Tungsten Carbide 232 


Stainless Steel 316 


Carbon 275 


 V-Belts 60 


7.2.4    Airborne Ultrasonics 


The use of a passive ultrasonic instrument as a leak detector (listening for the ultrasonic noise 
characteristic of a pressure/vacuum leak) is qualitative. There are no numerical thresholds. 
Many common passive ultrasonic devices operate on a relative absolute scale. However, by 
using relative changes in intensity from baseline readings, the degradation process may be 
trended and tracked. 


Volumes containing different gases with a flow path will cause a high frequency (usually 
greater than 20kHz) noise emanating from the location of the leak. However, there are no set 
guidelines to correlate leak rates to frequency or amplitude, similar to measuring corona 
discharge and high frequency bearing tones where a lack of lubrication and/or presence of 
hard particle contamination will cause the bearing to resonate at the natural frequency of the 
outer ring. 
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7.2.5    Motor Circuit Analysis 


Motor circuit analysis (MCA) measures natural electrical motor circuit characteristics such as: 


 Individual phase resistance from bus disconnect through the motor windings 
(milli-ohms) 


 Inductance of the motor coils (millihenries) 


 Capacitance of each phase to ground (picofarads) 


During the same test series, one can measure resistance to ground of each phase (megohms) 
through the use of low voltages (both AC & DC) and low currents, which are not harmful to 
the motor or motor circuits. The following procedures are recommended when performing 
MCA: 


 De-energize the circuit (comply with safety instructions) 


 Eliminate stray currents/voltages 


 Do not disconnect/exclude components except: 


 Power factor correction capacitors 


 Solid state controllers 


 Place as much of the circuit under test as possible, including: 


 Disconnects 


 Motor controller contactors 


 Circuit breaker(s) 


A motor circuit analysis test set indicates circuit problems in electrical terms for maintenance 
personnel to pinpoint and correct faults. This test can also measure post-repair performance. 


 MCA Resistance Imbalance Guidelines 7.2.5.1   


Conductor Path Resistance Imbalance Guidelines 


 Less than 2 percent: Expected and acceptable when new. 


 Greater than 5 percent: Plan troubleshooting to locate cause of increased 
resistance when convenient.  


 Greater than 10 percent: Schedule effort to locate and eliminate problem in 
order to preserve motor life. 


n
 = R   :Where n21


avg
) R ... + R + R (
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100 X 
R


RR = Imbalance %
avg


avghigh  - 
 


 Where R high is the highest of the phase resistances 


 Ravg is the average of the phase resistances 


 R1, R2, … Rn refer to the number of electrical phases 


Inductive Imbalance Guidelines 


 Less than 10 percent: Acceptable from OEM or rewind shop. 


 Between 10-15 percent: Acceptable in service. 


 Greater than 15 percent: Isolate cause(s), increase monitoring frequency. 


 Greater than 25 percent: Begin planning for motor repair or replacement. 


 Greater than 40 percent: Be prepared for failure, within weeks. 


n
XXX = X   :Where n21


avg
)  ... +  +  (
 


100 X 
X


XR - X = Imbalance %
avg


avghigh  


 MCA Capacitance Imbalance Guidelines 7.2.5.2   
Capacitance imbalance is reflective of moisture and dirt in the vicinity of motor circuit 
components. Analysis is performed by trending and by making relative comparisons as follows: 


 Take initial reading. 


 Compare readings for similar motor circuits. 


 Compare follow-on readings, watch for upward trends. 


 Identify significant differences and schedule inspection to resolve differences. 


7.2.6    Motor Current Signature Analysis 


Mechanical and electrical interactions associated with magnetic forces in and around the 
rotating element of a motor are “reflected” in and around AC power supply cables. They are 
readily identifiable and display repetitious flux field characteristics centered at the electrical 
power line frequency (FL) of 60 Hz (3600 CPM). By analyzing the AC power line frequency and 
its motor generated sidebands, motor current signature analysis may be used to detect: 


 Broken rotor bars or high resistance joints (braze, crack). 


 Defective rotor shorting rings (alignment, porosity, integrity). 
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 Rotor and stator (air gap) eccentricity (dynamic and static). 


 Unbalanced magnetic pull. 


As the difference between the amplitude of the power line frequency and the pole pass 
sideband frequencies decreases in magnitude, the greater concern is for the condition of the 
rotor. Results indicate: 


 A slight decrease may trigger increased monitoring. 


 A moderate decrease may indicate increasing resistance between the rotor bars 
and the end ring or that a crack is developing in either. 


 Further decreasing values indicate rotor bar breaks. 


7.2.7    Insulation Resistance 


There are several forms of insulation resistance measurement. 


 Megohmmeter Testing 7.2.7.1   
Megohmmeter testing measures phase-to-phase and phase-to-ground resistance. While it 
provides an overall indication of insulation condition, reliable trending requires temperature 
correction.  


 Dielectric Absorption Ratio and Polarization Index 7.2.7.2   
Insulation resistance ratios are frequently used to evaluate insulation-to-ground conditions in 
order to avoid compensating for temperature. A single DC voltage, usually slightly higher than 
the motor rated voltage, is impressed continuously on a winding. The current induced by the 
DC voltage has three components: 


 Capacitive charging of the circuit, which fades quickly. 


 Leakage current to ground, a constant value. 


 Current, which polarizes the molecules of the insulation surrounding the motor 
circuit conductor path and fades slowly from its initial value. 


The ratio of readings taken at two different times indicates the condition of the insulation, as 
follows: 


RatioA n AbsorptioDielectric = 
Seconds 30 at Reading Megohm


 Minute1 at Reading Megohm
 


 Greater than 1.5 = OK 


 Less than 1.25 = Danger  
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Index onPolarizati = 
 Minute1 at Reading Megohm


 Minutes10 at Reading Megohm
 


 Greater than 2 up to ~4 = OK 


 Less than 2 insulation = Weak 


 Greater than 5 insulation = Possibly too dry and brittle 


 Leakage Current  7.2.7.3   
Leakage current indicates insulation condition and cleanliness of the equipment. The 
accumulation of dirt and moisture provides a path for leakage current. There are no absolute 
values to gauge the deterioration of insulation using leakage current. The comparison of 
successive values permits the comparison and trending of leakage current. 


7.2.8    Surge Testing 


A surge test uses high voltage, high energy discharge pulses inserted into two windings of a 
polyphone motor simultaneously. The pulses cycle between motor windings and the test set. 
The test indicates the voltage level at which the insulation breaks down. Current waveform 
analysis may indicate problems.  


When using surge testing, the Electric Power Research Institute notes the following: 


 The surge test could be destructive, inducing failure in weakened turn to turn 
insulation. For this reason, test impulse voltage levels and rise times should be 
carefully selected. 


 The surge test does not provide information that will allow making an 
assessment of remaining life. 


 Experience is required to perform the test and to interpret its results, 
especially if complete windings rather than individual coils are tested. 


7.2.9    Start-Up Tests 


 Coast-down time 7.2.9.1   
This test records and trends the time for the motor to coast to a full stop when the power is 
removed. This data details the mechanical condition of the motor bearings over the life of 
the machine.  


 Peak starting current 7.2.9.2   
This test involves periodically recording the peak starting current of a motor and provides an 
indication of the mechanical condition of the motor.  
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8.0    


8.3.1.1   


RCM REQUIREMENTS DURING FACILITIES ACQUISITION 


This chapter discusses RCM requirements during the acquisition stage of the facilities life-
cycle. 


8.1    PLANNING 


The planning stages of a new facility should decide the extent of RCM analysis and Predictive 
Testing and Inspection (PT&I) techniques to maintain a facility and its equipment. These 
decisions cross organizational lines (i.e., operations, maintenance, and engineering) and 
should be addressed in the Standard Operating Procedures (SOP) with prior commitment from 
managers in those organizations.  


The amount of built-in condition monitoring, data transfer, and sensor connections to be used 
are vital decisions. It is more economical to install this monitoring equipment and connecting 
cabling during construction than later. Planning, designing, and building in the condition 
monitoring capability ensures it will be available for the units to be monitored. Continuously 
monitored equipment tied into performance analyzers allows for the controlling of functions 
and monitoring of degradation. On-line monitors will become increasingly capable and 
important. Installed systems also reduce manpower requirements when compared to the 
process of collecting data with a portable data collector. However, for many uses, portable 
condition monitoring equipment does provide advantages of lower initial cost and flexibility 
of application when compared to post-acquisition-installed systems. 


8.2    PREDESIGN 


The Owner’s Project Requirements (OPR) and Design Intent documents should address 
required system and equipment availability, acceptable maximum downtime by system, and 
overall facility and infrastructure performance. 


8.3    DESIGN 


The following points should be considered during the design phase. 


8.3.1    Maintainability and Ease of Monitoring 


In recent years equipment has been designed increasingly to ensure a high level of reliability. 
By extending this approach to the maintainability and ease of monitoring of equipment during 
design, reliability is enhanced and maintainability is improved for the full life-cycle of the 
equipment. Chapter 14.0 contains a detailed discussion on maintainability. 


 Maintainability Factors 


 Access. Equipment, its components, and facilities should be accessible for 
maintenance and repairs. 


 Material. Choose materials for durability, ease of maintenance, availability, 
and value (life-cycle cost (LCC) vs. special requirements trade-offs). 


8-1







NASA RELIABILITY-CENTERED MAINTENANCE GUIDE 
FOR FACILITIES AND COLLATERAL EQUIPMENT 


 Standardization. Minimize use of special or one-of-a-kind materials, fittings, or 
fixtures. Maximize commonality of equipment component parts. Choose 
standard equipment for multiple uses where feasible. 


 Quantitative Maintenance Goals. Use quantitative measures of maintenance 
(i.e., mean-time-between-failure (MTBF), mean time to repair (MTTR), 
Operational Availability (Ao), and Overall Equipment Effectiveness) to set goals 
for maintainability which will influence design.  


 Ease of Monitoring Factors 8.3.1.2   


 Access. Provide clear access to collect equipment condition data with portable 
data loggers or fluid sample bottles. 


 On-line Data Collection. Installed data collection sensors and links (wire, fiber 
optics, or radio frequency (RF) links are possible) may be justified for high-
priority, high-cost equipment or inaccessible equipment. 


 Metrics. Management or key performance indicators (KPIs/Metrics) are 
discussed in Chapter 12.0. For an RCM program, the KPIs and the analysis 
methods are incorporated into the system design. Often the performance 
parameters monitored for equipment or system control may be used to monitor 
equipment condition. For example, trending of thermal performance and 
efficiency for boilers, chillers, and heat exchangers by the BAS can indicate 
reduced heat transfer capability due to fouling, low refrigerant charge, or 
burner problems. 


 Performance Measures. RCM performance measures such as operating time or 
equipment loading are equipment related. The data to be used and the 
collection method are incorporated into the system design. 


8.3.2    Technology Review 


The technology review should be a part of the SOP for new facilities and equipment. Design 
and acquisition and should address the following six areas. 


 PT&I Review 8.3.2.1   
Conducting a PT&I technology review at an early stage of the design is necessary to establish 
which technologies are to be used in the RCM program. 


 Maintenance Review 8.3.2.2   
A continuing review of other maintenance programs for new and emergent predictive 
technologies assists in keeping the program current by incorporating the latest technological 
developments. 


 Feedback 8.3.2.3   
Update or improve the design based on feedback, prior experience, and lessons learned. 
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 Scope of Work 8.3.2.4   
Clearly establish in the Architect & Engineering (A&E) contract scope of work that RCM 
maintainability and ease of monitoring requirements must be met. 


 Qualification 8.3.2.5   
Contractor qualifications should provide for a demonstration of familiarity and understanding 
of the PT&I technologies planned for the RCM program. 


 Specifications and Drawings. 8.3.2.6   
The designer should incorporate the RCM lessons learned from the history of similar or 
identical equipment for optimum life-cycle cost of the equipment and consider the use of 
condition-based maintenance in lieu of interval-based maintenance and its effect on 
manufacturer warranties. 


Specifications for equipment procurement should incorporate maintainability and ease of 
monitoring requirements. Maintainability requirements should be specified in terms of an 
appropriate combination of measurements. It should be made clear that meeting these 
requirements is an important aspect of equipment performance. 


Construction contracts should specify the type of acceptance testing to be performed on 
building materials and equipment prior to shipment to the building site. The designer should 
specify the PT&I technologies and related acceptance criteria as part of the post-installation 
acceptance testing for all collateral equipment and structures. These specifications should be 
used when determining if a building is ready for occupancy. 


Commissioning Plans, pre-functional tests, and functional tests should be written to include 
RCM requirements. 


8.4    CONSTRUCTION 


During the construction phase, the progress and quality of construction shall be monitored to 
ensure that the planning and design work from earlier phases is effectively implemented. This 
includes monitoring for conformance to specifications, drawings, bills of material, and 
installation procedures. The following important steps should be taken during construction: 


 Training 8.4.1.1   
The training of personnel in the use of PT&I technologies and equipment should start during 
construction. 


 RCM Analyses 8.4.1.2   
During the construction phase, the Failure Modes and Effect Analysis (FMEA) should be 
completed, the maintenance program tasks should be chosen, and maintenance procedures 
and instructions should be written. See Appendix J for examples of generic FMEA worksheets. 


 Criticality and Probability of Failure 8.4.1.3   
Criticality of equipment and probability of failure for equipment should be determined as well 
as any single points of failure. 
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 Maintenance and Operations 8.4.1.4   
Maintenance and Operations (M&O) personnel should use the construction phase to become 
familiar with the details of construction which will no longer be easily accessible after the 
facility is completed. M&O personnel should ensure adequate training is provided on new 
systems and equipment, and fully participate in all Prefunctional Testing and Functional 
Testing. 


 Commissioning Agent 8.4.1.5   
The Commissioning Agent should assure the construction contractor properly installs, aligns, 
and checks the equipment in accordance with the contract specifications and the equipment 
manufacturer recommendations. The Commissioning Agent should validate the construction 
contractors Quality Assurance Plan. Incorrect installation can void the manufacturer warranty 
and lead to premature equipment failure. 


 Equipment 8.4.1.6   
When equipment is specified by performance rather than proprietary name (which is 
preferable), the contractor should be required to submit catalog descriptions of the intended 
equipment to provide for approval by the Government. The equipment should be approved by 
the Government (including the RCM technologists) to ensure it satisfies the requirements of 
the contract specifications and the design intent. If the contract specifications require that 
the contractor establish a vibration and thermographic baseline for the equipment, the 
Government should ensure this is done and the baseline information is properly documented 
and turned over to the Government with the equipment technical manuals and other 
information required from the contractor. 


 Turnover 8.4.1.7   
The deliverables required for the turnover to M&O should be set forth in the following manner 
and addressed in the following contract specifications, as listed by Department of State: 


 01771 Closeout Procedures 


 01781 Operations & Maintenance Data 


 01811 Start-up & Commissioning 


 01821 Demonstration & Training 


The M&O related deliverables are divided into the following major categories: 


 Maintenance Plan Structure 


 Material for Repair and Operations (MRO) Plan Structure 


 Table of Equipment 


 Training 


 M&O Manuals 


 Computerized Maintenance Library 
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8.5    MAINTENANCE AND OPERATIONS  


How the facility and its equipment will be operated and maintained to meet the Design Intent 
must be considered during the planning, design, and construction phases. During these 
phases, M&O needs are best served by carefully and realistically identifying and defining the 
PT&I requirements as well as the necessary acceptance testing (commissioning activities), and 
training and demonstrations to be provided at closeout. 


Although the performance of the majority of M&O tasks occur during the operations stage of 
the life-cycle of the equipment or facility, the following preparatory activities should be 
carried out during the latter part of the acquisition stage. The tasks listed are usually 
determined by the specific model number of equipment and cannot normally be performed 
until the equipment submittals have been finalized.  


 Personnel selection 


 Training 


 Operating procedures preparation 


 Maintenance task development 


 Special tools requirements 


 Review of specifications 


 Validation of nameplate data 


 Review of the maintenance performed by the construction contractor prior to 
substantial completion 
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9.0    


                                            


RCM CONSIDERATIONS DURING FACILITIES OPERATION 


9.1     RCM PROGRAM DATA 


Maintaining an adequate level of funding is a continuous requirement during the life-cycle of 
a facility. Therefore RCM program data must be input periodically into the Annual Work Plan 
(AWP), the Five Year Work Plan, and other budgetary planning documents. The collection of 
data to support these requirements must be scheduled and completed frequently.  


Maintenance personnel shall employ modern computerized maintenance management systems 
(CMMS), Building Automation Systems (BAS), and Energy Management and Control Systems 
(EMCS) to document RCM maintenance costs, cost avoidance, and program savings. These 
systems can track building data such as systems and equipment performance, efficiency, 
uptime, maintenance costs, etc. The introduction of wireless technology allows for two-way 
data entry, collection and loading, and continuous dynamic connectivity between wireless 
data collectors and CMMS, BAS, and EMCS.  


Because analyzing data regarding performance, cost, availability, failure rates, and energy 
efficiency requires multiple analytical techniques, the following are recommended for use by 
the Centers: 


 Pareto Analysis 


 Statistical Process Control 


 Six-sigma (with reservations) 


Maintenance personnel shall recognize and document direct maintenance program savings and 
the less obvious “costs avoided.” This data is vital to the Continuous Improvement (CI) 
process.  


9.1.1    Pareto Analysis 


Pareto24 Analysis tracks the “maintenance burden” which includes the man-hours and labor 
costs expended on a particular piece of equipment. By identifying where, when, and how 
(i.e., RM, PM or PT&I) the maintenance occurs, the maintenance burden may be optimally 
allocated. With labeled maintenance man-hour expenditures, both the high burden items and 
the distribution of the burden within the facility can be tracked over time. The Pareto 


analysis uses this data to identify equipment that requires attention or modification to 
improve effectiveness and reliability. Figure 9-1 provides the seven basic steps for performing 
a Pareto Analysis.  


 


24 Vilfredo Federico Damaso Pareto: In 1906 he made the famous observation that twenty percent of the 
population owned eighty percent of the property in Italy.  Joseph M. Juran and others later dubbed it the Pareto 
principle (also known as the 80-20 rule) and further explored the concept of a Pareto distribution. 
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Figure 9-1. Seven Steps for Performing a Pareto Analysis 
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9.1.2    Statistical Process Control (SPC) 


Statistical process control (SPC) is a monitoring process that uses control charts.25 By 
collecting data from samples at various points during the process, variations in process that 
may affect the quality of the end product can be detected and corrected. Unlike quality 
methods that address problems at end product, SPC emphasizes the early detection and 
prevention of problems.  


SPC can reduce the time required to produce the product or service from end to end. This is 
due to two factors:  


 A diminished likelihood that the final product will have to be reworked.  


 SPC data identifies bottlenecks, wait times, and other sources of delays within 
the process. Process cycle time reductions coupled with improvements have 
made SPC a valuable tool from both a cost reduction and a customer 
satisfaction standpoint. 


SPC indicates whether an action in a process should occur. For example, heating or cooling 
the temperature in a room is a process that has the specific, desired outcome to reach and 
maintain a defined temperature (e.g. 72°F ±4°F) to be kept constant over time. The 
temperature serves as both the controlled variable and the input variable since it is measured 
by a thermometer and used to decide whether to heat. The desired temperature is the 
setpoint. The state of the control valve is the manipulated variable since it is subject to 
control actions. 


A programmable logic controller (PLC) reads a set of digital and analog inputs, applies a set of 
logic statements, and generates a set of analog and digital outputs. First the room 
temperature, as the controlled variable and the input variable, is entered into the PLC. Then 
the logical statements compare the setpoint to the input temperature to determine what 
action is necessary to maintain a constant temperature. Finally a PLC output either opens or 
closes the control valve to release the necessary hot water to reach the desired temperature. 


In practice, process control systems can be characterized as one or more of the following 
forms: 


 Discrete. Found in many manufacturing, motion and packaging applications. 
Most discrete manufacturing involves the production of discrete pieces of 
product, such as metal stamping.  


                                             


25 Dr. Walter A. Shewhart created the basis for the control chart and the concept of a state of statistical control by 
carefully designed experiments. While Dr. Shewhart drew from mathematical statistical theories, he understood 
that data from physical processes seldom produces a "normal distribution curve" (a Gaussian distribution, also 
commonly referred to as a bell curve). He discovered that observed variation in manufacturing data did not always 
behave the same way as data in nature (for example, Brownian motion of particles). Dr. Shewhart concluded while 
every process displays variation, some processes display controlled variation that is natural to the process 
(common causes of variation), while others display uncontrolled variation that is not present in the process causal 
system at all times (special causes of variation). 
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 Batch. Some applications require that specific quantities of raw materials be 
combined in specific ways for particular durations to produce an intermediate 
or end result. One example is the production of adhesives and glues, which 
normally requires the mixing of raw materials in a heated vessel for a period of 
time to form a quantity of end product.  


 Continuous. Often a physical system is represented via variables that are 
smooth and uninterrupted in time. An example is the control of the chilled 
water temperature.  


A thermostat is an example of a closed control loop: it constantly measures the current room 
temperature and controls the heater's valve setting to increase or decrease the room 
temperature according to the user-defined setting. The drawback to this method is that the 
control valve is fully open or fully shut which will lead to an over-shoot or under-shoot of the 
controlled temperature. 


The more common and applicable method varies the amount of heating or cooling depending 
on the difference between the required temperature (the "setpoint") and the actual 
temperature. This minimizes any over- or under-shoot. See Figure 9-2. 
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Figure 9-2. Sample Control Sequence 


 


Process capability is a specific measurement of a process. The output of this measurement is 
usually illustrated by a histogram and calculations that predict how many parts will be 
produced out of specification. There are two parts to process capability:  


 Measure the variability of a process. 


 Compare variability with a proposed specification or product tolerance. 


 Measure the Process 9.1.2.1   
The output of a process usually has at least one measurable characteristic used to specify 
outputs. These can be analyzed statistically, where the output data shows a normal 
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distribution the process can be described by the process mean (average) and the standard 
deviation. 


A process needs to be established with appropriate controls in place. A control chart analysis 
determines whether the process is in statistical control. If the process is not in statistical 
control then capability has no meaning. Therefore the process capability involves only 
common cause variation and not special cause variation. 


Sufficient data quantifying the normal variety of conditions, materials, and involved 
personnel must be obtained from the measured output of the process. The preferred data 
minimum is 30 data points but an estimate can be determined with as few as 17 data points.  


Once the data has been entered, the process mean (average) and standard deviation are 
calculated. With a normal distribution, the "tails" can extend well beyond plus and minus 
three standard deviations, but this interval should contain about 99.73 percent of production 
output. Therefore for a normal distribution of data the process capability is often described 
as the relationship between six standard deviations and the required specification. Figure 9-3 
provides an example of SPC being used to determine whether RH was controlled between the 
lower control limit of 37 percent and the upper control limit of 53 percent. There were 3,360 
data points in a one-month period. 


Figure 9-3. Sample of RH Control 
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 Process Capability Study 9.1.2.2   
A process capability study (Cpk) is performed to predict future capability of the process to 
produce within specification, and to identify process improvement opportunities. Process 
improvements are classified as follows:  


 Human factors 


 Training 


 Tools 


 Design 


 Materials 


 Inherent reliability 


 Random, external 


The output of a process is expected to meet customer requirements (72°F) and tolerances 
(±4°F). A review of design documentation and system performance analysis can determine the 
extent to which the process can meet temperature and RH expectations. 


The ability of a process to meet specifications can be quantified in two ways:  


 A single number using a process capability index 


 Control charts 


Both cases require running the process to obtain enough measurable output to establish 
confidence in the estimates.  


SPC defines techniques to properly differentiate stable processes, drifting processes (those 
experiencing a long-term change in the mean of the output), and more varied processes. 
Process capability indices are meaningful only for stable processes. 


 Six Sigma 9.1.2.3   
Sigma (the lower-case Greek letter σ) is used to represent standard deviation of a population. 
The widely accepted definition of a six sigma process is one that produces no more than 3.4 
defective per million opportunities (DPMO). The term “six sigma process” derives from the 
notion that if one has six standard deviations between the mean of a process and the nearest 
specification limit, there will be practically no items that fail to meet the specifications. This 
is the basis of the process capability study.  


In a process capability study, sigma refers to the number of standard deviations between the 
process mean and the nearest specification limit. (In a Cpk, sigma should not be confused 
with the sigma of the standard deviation of the process.)  
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9.2    MAINTENANCE FEEDBACK 


During the life of the facility and its equipment, operators and maintenance personnel gain 
experience with the facility, and new methods and tools may become available to accomplish 
the mission and tasks in a more efficient or cost-effective manner. Personnel shall document 
these changes and modifications and submit them to the designers as feedback to improve 
and optimize the performance of the equipment. The RCM organization can be tasked with 
maintaining and developing this feedback function.  


The feedback that the designer integrates into each successive generation yields lower overall 
failure rates and extended equipment life. These improved characteristics reduce 
maintenance costs thus contributing to a lower life-cycle-cost, one of the goals of the RCM 
and Continuous Improvement process. 


Facility documentation and feedback shall be included in the SOP. 


9.3    MAINTENANCE AND OPERATIONS CONSIDERATIONS 


The following are RCM considerations during the Maintenance and Operations (M&O) activity. 


9.3.1    Labor Force  


The RCM program requires a labor force with the specific skills necessary to accomplish the 
program’s reactive, preventive, and PT&I tasks successfully. The quality of the maintenance 
accomplished is reflected in the equipment post-maintenance mortality rate. The quality of 
maintenance is influenced by:  


 The skill of the maintenance technicians 


 The workmanship of the maintenance technicians 


 The quality of supporting documentation and procedures 


 The technologies in use 


9.3.2    System Experts  


For technical consistency and availability, a single person unlikely to be reassigned should be 
responsible for condition monitoring, predictive analysis, and maintenance planning for a 
given equipment or group of similar equipment. The system expert is responsible for 
monitoring and analyzing the maintenance data. The system expert should review, analyze, 
and file relevant data, work requests, and test documents. The system expert is expected to 
be a member of the facility maintenance team who is conversant with the maintenance 
history of their assigned equipment and systems. The system expert is also involved with 
integrating maintenance support from facility resources outside of the normal maintenance 
organization. 


The system expert is not intended to replace or supplant the technical expertise found within 
the design organization of the original equipment manufacturer (OEM), facility, center, or 
NASA headquarters.  
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9.3.3    Training 


Training is vital in reaching and maintaining the required RCM workforce skill level. The 
training is both technology- and equipment-specific and more general. Training for 
management and supervisory personnel includes an overview of the RCM process, its goals, 
and methods. Technician training includes the training on specific equipment and 
technologies, RCM analysis, and PT&I methods. See Table 9-1. 


Table 9-1. Maintenance Training 


Position/Title Maintenance 
Overview 


RCM/ 
PT&I 


Root Cause/ 
Predictive Analysis 


Technology/ 
Equipment 


Managers/Supervisors X X X  


System Experts X X X X 


Maintenance Technicians X X X X 


Support Personnel 
(Logistics) X    


9.3.4    Equipment 


During the operation of the facility and its equipment, operators and maintenance personnel 
shall document equipment modifications and alterations. This function helps improve the 
performance of the facility and its equipment as well as future designs. As shown in Figure 9-
4, design improvements from one generation of equipment to the next have a significant 
effect on operability, maintainability, and reliability.  


9.3.5    Maintenance History 


Maintenance history, as captured in the CMMS, is critical to the success of the RCM program 
because it aids in:  


 Establishing whether an age-reliability relationship (wear-out) exists for 
equipment, and if so, determining the critical failure-onset age. 


 Analyzing long-term equipment and system performance trends. 


 Forecasting equipment failures (which influence spare part stock levels). 


Figure 9-4 provides a conceptual impact the RCM can have on the equipment life-cycle by 
providing design feedback, improved or enhanced commissioning, and a continuous 
improvement process.  
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Figure 9-4. Design Improvements through Maintenance Feedback 
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10.0    RCM CONTRACT CLAUSES 


There are four basic contract types involved in the facility and equipment life-cycle. 


 Architect & Engineering (A&E) Contracts 


 Construction Contracts 


 Equipment Procurement Contracts 


 Maintenance and Operations (M&O) Contracts 


These contracts occur during the following life-cycle phases: 


Life-Cycle Phase Contract Type 


Planning A&E 


Design A&E 


Construction Construction 


Maintenance & Operations Equipment Procurement 


 


There is a need for RCM-related clauses in each of these contracts. This section recommends 
standard RCM contract clauses. Clauses are grouped by equipment and by the applicable 
technology. Table 10-1 through Table 10-10 provide criteria specific to the technology being 
offered. Table 10-11 through Table 10-16 identify and cross-reference the applicability of 
each RCM contract clause, component, and type of contract for each phase of the contract as 
follows: 


A&E Contracts Table 10-11 


Construction Contracts Table 10-12 


Equipment Procurement Contracts Table 10-14 


Maintenance and Operations Contracts Table 10-16 


 


The applicable RCM contract clause and criteria should be included in all Requests for 
Proposals (RFPs), Requests for Quotation (RFQs), and in the contracts. The clauses may be 
used without modification; however, they and any referenced Table or illustration will have 
to be renumbered to fit the organization of the specification in which they are used. 


10.1    GENERAL CONTRACT CLAUSES 


This section contains standard contract clauses that may apply to all phases in the facility 
life-cycle. The specific clauses used in each phase are suggested in Sections 10.2through 10.5. 


For example, the vibration data listed in Section 10.1.7, Vibration Monitoring, through Section 
10.1.8, Vibration Monitoring Locations, should be included in contract specifications if 
vibration analysis is to be performed as part of the RCM program.  
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10.1.1    Measurements and Measurement Data 


When measurements or surveys are required by a contract clause, the contractor shall furnish 
to the procuring organization the following information concerning the equipment used to 
make the specified measurements: 


 Test Equipment. The contractor shall provide a list of all test equipment used 
including manufacturer, model number, serial number, calibration date, 
certificate of calibration, and special personnel qualifications required. 


 Equivalency. If the contractor uses an equivalent test or procedure to meet 
the requirements of the contract specification, the contractor shall provide to 
the procuring organization proof of equivalency. 


The contractor shall submit to the procuring organization Preventive Maintenance and 
Condition Monitoring and Inspection schedules with instructions that state when systems 
should be retested. 


10.1.2    Bearing Information 


The contractor shall use sealed bearings, where possible. Ball or roller bearings shall have an 
L-10 rated life of not less than 40,000 hours as specified. 


 Drawings. The contractor shall provide to the procuring organization section 
drawings that show the component arrangement for all rotating equipment 
supplied under the contract. The section drawings shall accurately depict the 
bearing support structural arrangement, be drawn to scale, and show the 
dimensions to the centerline of all rotating shafts. 


 Bearing Data. The contractor shall provide to the procuring organization the 
bearing manufacturer and part number for all bearings used in all rotating 
equipment supplied under this contract. The information shall be included on 
the sectional drawings for each bearing location. 


 Operating Data. The contractor shall provide to the procuring organization 
equipment data that shall include the operating speed for constant speed units 
and the normal operating speed range for variable speed equipment. 


10.1.3    Gearbox Information 


The contractor shall provide to the procuring organization a description of the type and 
number of teeth on each gear used in the gearbox, the input and output speeds, and gear 
ratios. This information shall be included on the sectional drawings, which must be to scale 
and be specific to gear location. 
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10.1.4    Pumps 


The contractor shall provide to the procuring organization the following information on all 
pumps supplied under the contract: 


 Number of pump stages 


 Number of pump vanes per stage 


 Number of gear teeth for each pump gear 


 Type of impeller or gear(s) 


 Rotating speed 


 Number of volutes 


 Number of diffuser vanes 


Bearings on vertical-shaft pumps shall be self-lubricating and permanently sealed. 


10.1.5    Centrifugal Compressors 


The contractor shall provide to the procuring organization the following information on all 
centrifugal compressors supplied under the contract: 


 Number of compressor sections 


 Number of blades per section 


 Number of diffusers 


 Number of vanes per diffuser 


 Number of gear teeth on drive gear 


 Number of driven shafts 


 Number of gear teeth per driven shaft 


 Rotating speed of each rotor 
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10.1.6    Fans 


The contractor shall provide to the procuring organization the following information on all 
fans supplied under the contract: 


 Type of fan or blower 


 Number of rotating fan blades or vanes 


 Number of stationary fan blades or vanes 


 Rotating speeds 


The contractor shall provide to the procuring organization the following additional 
information if the fans or air handlers are belt-driven: 


 Number of belts 


 Belt lengths 


 Diameter of the drive sheave at the drive pitch line 


 Diameter of the driven sheave at the drive pitch line 


For all fans supplied under the contract, the contractor shall ensure sufficient access to the 
fan to allow for cleaning and in-place balancing of the fan. 


10.1.7    Vibration Monitoring 


The contractor shall provide to the procuring organization the following information for all 
equipment where a vibration specification is included in the contract. 


 Instrumentation and Sensors 10.1.7.1   
The contractor shall use the type of instrumentation and sensors specified. For example, a 
3,600 RPM machine requires an accelerometer with a sensitivity of 100 mV/g and a resonant 
frequency of at least 15,000 Hz. Use a rare earth super magnet and a sound disc in 
conjunction with any vibration data collector that has the following characteristics: 


 A minimum of 800 lines of resolution 


 A dynamic range greater than 70 dB 


 A frequency response range of 5Hz-10kHz (300-600,000 cpm) 


 The capability to perform ensemble averaging; i.e., average the data collected 


 The use of a hanning or hamming window 


 Autoranging 


 Sensor frequency response shall conform to Figure 10-1. 
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Figure 10-1. Transducer Response  


 


The contractor shall provide to the procuring organization narrowband spectral vibration data 
for all machines as follows: 


 For machines operating at or below 1,800 RPM, the frequency spectrum 
provided should be in the range of 5 to 2,500 Hz. 


 For machines operating greater than 1,800 RPM, the frequency spectrum 
provided should be in the range of 5 to 5,000 Hz. 


 Two narrowband spectra for each point shall be obtained in the following 
manner: 


 For all machines regardless of operating speed, a 5 to 500 Hz spectrum with 
400 lines of resolution shall be used to analyze balance, alignment, and 
electrical line frequency faults. 


 An additional spectrum of 5 to 2,500 or 5 to 5,000 Hz must be acquired for 
machines operating at or below 1,800 RPM or greater than 1,800 RPM, 
respectively. The higher frequency range allows early detection of rolling 
element bearing, gear rotor, and stator problems. 


 The contractor reports vibration data in velocity (inches/second). If proximity 
probes are installed, the contractor acquires and analyzes vibration and phase 
data. 


 The contractor ensures that the equipment provided meets the acceptable 
vibration amplitudes for each machine. 
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 The contractor collects vibration data at normal operating load, temperature, 
and speed. 


 The contractor supplies all critical speed calculations and should perform a 
check for machine resonance following installation and correlate it with all 
known forcing frequencies; i.e., running speed, bearing, gear, and impeller 
frequencies. 


 Vibration Analysis of New Equipment 10.1.7.2   
For all large or critical pieces of equipment assembled and run at the factory prior to 
shipment, the contractor shall acquire a narrowband vibration spectrum at the locations 
specified below while the equipment is undergoing this factory performance testing. Retain a 
baseline or reference spectrum for comparison with the post-installation vibration check. 
Equipment failing the vibration criteria will be rejected by the procuring organization prior to 
shipment. 


Vibration tests shall be performed under the following situations if the equipment fails the 
initial test or if problems are encountered following installation: 


 Motor cold and uncoupled 


 Motor hot and uncoupled 


 Motor and machine coupled, unloaded and cold 


 Motor and machine coupled, unloaded and hot 


 Motor and machine coupled, loaded and cold 


 Motor and machine coupled, loaded and hot 


The contractor shall investigate any significant change in the vibration signature under each 
condition, which may indicate a problem with thermal distortion or bearing overloading due 
to failure of one of the bearings to float. 


 Vibration Criteria for Electric Motors 10.1.7.3   
The contractor shall analyze all motor vibration spectra at the following forcing frequencies: 


 One times running speed (1X) for imbalance 


 Two times running speed (2X) for misalignment 


 Multiples of running speed (NX) for looseness, resonance, plain bearing defects 


 Electric line frequency and harmonics (60 or 120 Hz for AC motors) for stator 
and rotor problems 


 Rolling element bearing frequencies for: 


 Outer race defect 
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 Inner race defect 


 Ball defect (ball spin frequency) 


 Fundamental train frequency 


 Harmonics of running speed and at the frequency corresponding to 0.4 - 0.5 of 
running speed for plain or journal bearing faults. 


 Other vibration signatures that are dependent on the number of motor rotor 
bars and stator slots, the number of cooling fan blades, the number of 
commutator bars and brushes, and on the silicon controlled rectifier (SCR) 
firing frequencies for variable speed motors, and sidebands spaced at two 
times the slip for broken rotor bars. 


Balance 
The contractor shall ensure that the vibration criteria listed in Table 10-1 complies with the 
vibration amplitude at the fundamental rotational frequency or one times running speed (1X). 
This is a narrowband limit; an overall reading is not acceptable. 


Additional Vibration Criteria 
The contractor shall conduct all testing at normal operating speed under full load conditions. 
Acceptable motor vibration criteria guidelines are provided in Table 10-2. 


Rewound Electric Motors 
The contractor shall check all rewound electrical motors both electrically and mechanically. 
The mechanical check includes measuring post-overhaul vibration at the same location as new 
motors. The vibration level at each measurement point may not exceed the reference 
spectrum for that motor by more than 10 percent. Any deviation from the reference spectrum 
for vibration amplitudes associated with electrical faults such as slip, rotor bar, and stator 
slot must be documented. 


Table 10-1. Motor Balance Specifications 


Motor Speed 


(RPM) 


Maximum Vibration Maximum Displacement 


(mils, Peak-to-Peak) (in/sec, Peak) 


900 0.02 0.425 


1200 0.026 0.425 


1800 0.04 0.425 


3600 0.04 0.212 
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Table 10-2. Motor Vibration Criteria 


Frequency (X RPM) Motor Component Maximum Amplitude (in/sec Peak) 


0.4 - 0.5 Not detectable 


1X See Motor Balance Specifications 


2X 0.02 


Harmonics (NX) Not detectable 


Roller Element Bearings Not detectable 


Side Bands Not detectable 


Rotor Bar/Stator Slot Not detectable 


Line Frequency (60 Hz) Not detectable 


2X Line Frequency (120 Hz) 0.02 


General Equipment Vibration Standards 


 The contractor shall ensure that discrete bearing frequencies are not 
detectable. Detection of any discrete bearing frequency is unacceptable. 


 The contractor shall ensure that belt rotational frequency and harmonics are 
not detectable. Detection of any belt rotation or harmonics is unacceptable. 


 If no specific vibration criteria are available for the type of equipment tested, 
the ISO 10816-1: 1995 (E) Class A guidelines Table B-1, Typical Boundary Limits, 
(found in Table 10-5) can be combined with the motor criteria contained in 
Table 10-2 and used as the acceptance specification for procurement and 
overhaul. 


Specific Equipment 
The criteria in Table 10-3 determine the maximum acceptable vibration of boiler feed water, 
split case, and progressive cavity pumps. Pump impeller assemblies shall be statically and 
dynamically balanced to ISO 1940/2-1997, G2.5, or G1.0 as specified. 


Table 10-3. Pump Vibration Limits 


Frequency Band 
Maximum Vibration Amplitude 


(in/sec Peak) 


Overall (10-1000 Hz) 0.06 


1X RPM 0.05 


2X RPM 0.02 


Harmonics 0.01 


Bearing Defect Not detectable 
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Belt Driven Fans 
The criteria in Table 10-4 determine the maximum acceptable vibration of belt-driven fans. 


Table 10-4. Belt Driver Fan Vibration Limits 


Frequency Band 
Maximum Vibration Amplitude 


(in/sec Peak) 


Overall (10-1000 Hz) 0.15 


1X RPM 0.1 


2X RPM 0.04 


Harmonics 0.03 


Belt Frequency Not detectable 


Bearing Defect Not detectable 


Vibration Guidelines 
Table 10-5 is based on Appendix B of ISO 10816-1: 1995 (E) and serves as a guideline for 
determining the acceptability of a machine for service. The vibration acceptance classes and 
ISO 10816 machine classes are shown in Table 10-6 and Table 10-7. The ISO amplitude values 
are overall measurements in inches/second RMS, but the recommended specifications for 
electric motors are narrowband measurements in inches/second Peak. 


Table 10-5. ISO 10816-1: 1995 (E) Typical Zone Boundary Limits 


RMS Vibration Velocity 


Quality Judgment for Separate 


 Machine Classes 


Range mm/sec  Range in/sec Class I Class II Class III Class IV 


0.28 0.011 


0.45 0.018 


0.71 0.028 


A 


1.12 0.044 


A 


1.80 0.071 
B 


A 


2.80 0.110 
B 


A 


4.50 0.180 
C B 


7.10 0.280 
C B 


11.20 0.440 
C 


18 0.710 
C 


28 1.10 


45 2.80 


D 
D 


D 
D 


 


10-9 September 2008 10-9







NASA RELIABILITY-CENTERED MAINTENANCE GUIDE 
FOR FACILITIES AND COLLATERAL EQUIPMENT 


Table 10-6. Vibration Acceptance Classes 


Class Condition 


A Good 


B Satisfactory 


C Unsatisfactory 


D Unacceptable 


 


Table 10-7. Machine Classifications  


Machine Classes for ISO 3945 


Class I Small size machines up to 15 KW (20 HP). 


Class II Medium size machines 15KW – 75KW (20-100 HP) without special foundations, 
rigidly mounted engines, or machines (up to 300 KW) on special foundations. 


Class III 
Large Prime-Movers and other large machines with rotating masses mounted on 
rigid and heavy foundations which are relatively soft in the direction of 
vibration measurements. 


Large Prime-Movers and other large machines with rotating masses mounted on 
foundations which are relatively soft in the direction of vibration 
measurements.  For example, turbo generator sets and gas turbines with 
outputs greater than 10 MW. 


Class IV 


 Vibration Monitoring Locations 10.1.7.4   


Monitoring Discs 
For all rotating equipment provided under the contract, the contractor shall install vibration 
monitoring discs using the following guidelines: 


 Sound discs shall be a minimum of 1" in diameter, manufactured of a magnetic 
material, have a surface finish of 32 micro-inches RMS, and attached by 
welding or stud mounting. The contractor may manufacture the equipment 
case to achieve a flat and smooth spot that meets the same tolerances as the 
sound disc if the equipment case is manufactured from a magnetic material. 


 The contractor shall ensure monitoring locations are positioned on structural 
members. The installation of sound discs on bolted cover plates or other non-
rigid members is unacceptable. 


Centrifugal Pumps, Vertically Mounted 
The contractor shall install sound discs in the radial direction as close to the bearings as 
possible. Accelerometers shall be mounted to solid structures. Mounting locations shall be in 
line and perpendicular to the pump discharge, and located at the free end, the coupled end 
of the motor and pump, and in the axial direction on the pump and motor.  
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Centrifugal Pumps, Horizontally Mounted 
The contractor shall install sound discs in the horizontal and vertical planes radial to the shaft 
at the free and coupled ends of the motor and pump as close to the bearings as possible. 
Accelerometers should be mounted to solid structures. Mounting locations should be in line 
and perpendicular to the pump discharge and located at the free and coupled end of the 
motor and pump, and in the axial direction on the motor and pump.  


Positive Displacement Pumps 
The contractor shall install sound discs in the horizontal and vertical planes radial to the shaft 
at the free and coupled ends of the motor and pump as close to the bearings as possible. 
Accelerometers shall be mounted to solid structures and not on drip shields or other flexible 
structures. Mounting locations shall be in line with each other, perpendicular to the pump 
discharge, and located at the free end, coupled end of the motor and pump, and in the axial 
direction on the pump and motor. An exception may be granted if the pump is sump-
mounted. 


Generators 
The contractor shall install sound discs in the horizontal and vertical planes on the free ends 
of the motor and generator bearing assemblies. Pedestal bearings between the motor and 
generator should be monitored in the vertical direction radial to the shaft. Thrust bearings 
should be monitored in the axial direction. 


Gear Boxes 
The contractor shall install sound discs radial to the input and output shafts in the horizontal 
and vertical directions. Additional discs shall be installed in the axial direction close to the 
input and output shafts. 


Compressors 
The contractor shall install sound discs radial to the input and output shafts in the horizontal 
and vertical directions. Additional discs should be installed in the axial direction close to 
input and output shafts. Centrifugal compressors may be monitored effectively in this 
manner, but reciprocating air compressors need only be monitored for balance and alignment 
problems. 


Blowers and Fans 
The contractor shall install sound discs in the radial and axial directions on motors. The 
contractor monitors fan bearings radially in the vertical direction. 


Chillers 


 Centrifugal. The contractor shall mount sound discs in the horizontal and 
vertical planes radial to the shaft at the free and coupled ends of the motor 
and compressor as close to the bearings as possible. Accelerometers should be 
mounted to solid structures, not on drip shields or other flexible structures. 
Mounting locations shall be in line with each other, perpendicular to the 
compressor discharge, and located at the free end, the coupled end of the 
motor and compressor, and in the axial direction on compressor and motor. 
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 Reciprocating. The contractor shall install sound discs radial to the input and 
output shafts in the horizontal and vertical directions. The contractor shall 
install additional discs in the axial direction as close to the input and output 
shafts as possible. 


 Lubricant and Wear Particle Analysis 10.1.7.5   
The contractor shall provide to the procuring organization the following information on all 
lubricants supplied in bulk or contained within equipment supplied under the contract. 


Liquid Lubricants 


 Viscosity grade in ISO units. 


 AGMA or SAE classification, as applicable. 


 Viscosity in Saybolt Universal Seconds (SUS) or centipoise at the standard 
temperature and at designed normal operating temperature. 


 The contractor shall use the following formula to calculate SUS and absolute 
viscosity: 


Z = pt(0.22s-180/s) 


 Where Z = absolute viscosity in centipoise at test temperature 


 s = Saybolt Universal Seconds 


 pt = specific gravity at test temperature 


 t = temperature (°F) 


Grease Lubricants 


 National Lubrication and Grease Institute (NLGI) Number 


 Type and percent of thickener 


 Dropping point 


 Base oil viscosity range in SUS or centipoise 


 The contractor shall use the following formula to calculate SUS or absolute 
viscosity: 


Z = pt(0.22s-180/s) 


 Where Z =  absolute viscosity in centipoise at test temperature 


 s = Saybolt Universal Seconds 


 pt= specific gravity at test temperature 


 t =  temperature (°F) 
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Lubricant Tests 
The contractor shall draw lubricants and perform the lubricant tests listed in Table 10-8 on all 
lubricants supplied by the contractor and submit the results to the procuring organization. 


Table 10-8. Lubricant Tests 


Lubricant Tests 


Test Testing For Indicates Correlates With When 
Used 


Total Acid No. (TAN) 


Total Base No. 
pH 


Degradation, 
oxidation, 
contamination 


Visual, RBOT Routine 


Rotating Bomb 
Oxidation Test (RBOT) 


Anti-oxidants 
remaining 


Lubricant resistance to 
oxidation  TAN 


Periodic 
(long 
term) 


Solids Solids  Contamination or 
degradation 


TAN, RBOT, 
spectro-metals 


Routine 
and post 
repair 


Visual for color and 
clarity 


Cloudiness or 
darkening 


Presence of water or 
particulates. Oxidation 
of lubricant. 


TAN Routine 


Spectrometals (IR 
spectral analysis) Metals 


Presence of 
contaminants, wear 
products and additives 


Particle count Routine 


Particle count Particles >10 
µm 


Metal & wear product 
particles Spectro-metals Routine 


Direct 
Ferrous 
particles up to 
250 µm 


Wear rate Particle count, 
spectro-metals Case basis  


Ferro-
graphy 


Analytical Ferrous 
particles 


Microscopic 
examination. 
Diagnostic tool. 


Particle count, 
spectro-metals Case basis 


Micropatch Particles, 
debris 


Microscopic 
examination. 
Diagnostic tool 


Particle count, 
spectro-metals, 
ferrography 


Periodic or 
case basis 


Water Content Water Degradation, leak, 
oxidation, emulsion Visual, RBOT Routine 


Viscosity Lubricating 
quality 


Contamination, 
degradation Water Routine 


Hydraulic Fluid 
The contractor shall ensure that all bulk and equipment-installed hydraulic fluids supplied 
under the contract shall meet the cleanliness guidelines in Table 10-9. The procuring 
organization will specify System Sensitivity. The particle counting technique utilized shall be 
quantitative. Patch test results are not acceptable.  
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In Table 10-8, the numbers in the 5 micron and 15 micron columns are the number of 
particles greater than 5 microns and 15 microns respectively in a 100-milliliter sample. 


 Table 10-9. Sperry Vickers Table of Suggested Acceptable Contamination Levels for Various 
Hydraulic Systems 


Suggested Maximum Particle Level 
(Particles per 100 milliliters) 


Type of System 


System 


Sensitivity 5 microns 15 microns ISO 


Silt sensitive control system with very 
high Reliability. Laboratory or 
Aerospace. 


Super 
Critical 4,000 250 13/9 


High performance servo and high 
pressure long life systems. Machine 
tools. 


Critical 16,000 1,000 15/11 


High quality reliable systems. General 
machine requirements. 


Very 
Important 32,000 4,000 16/13 


General machinery and mobile systems. 
Medium pressure & capacity. Important 130,000 8,000 18/14 


Low pressure heavy industrial systems. 
Long life not critical. Average 250,000 16,000 19/15 


Low pressure systems with large 
clearances. 


Main 
Protection 1,000,000 64,000 21/17 


Insulating Fluids  
The contractor shall identify the type of oil used as an insulating fluid for all oil-filled 
transformers supplied under the contract. The manufacturer shall certify that the insulating 
oil contains no PCBs and label the transformer tank and all applicable oil drums.  


The contractor shall test the insulating oil using the American Society for Testing Materials 
(ASTM) test listed in Table 10-10, Typical Properties of Transformer Oils and provide the 
results to the procuring organization. The contractor corrects any deviation from the typical 
properties listed before NASA may accept the transformer. 


Sampling Points 
The contractor shall install sampling points and lines in accordance with Method No.1 as 
recommended by the National Fluid Power Association (NFPA). The primary method is 
published as NFPA T2.9.1-1972 titled Method for Extracting Fluid Samples from the Lines of 
an Operating Hydraulic Fluid Power System for Particulate Particle Contamination Analysis as 
follows: 


 For Pressurized Systems. The contractor shall place a ball valve in the fully 
opened position with a downstream capillary tube (ID> 1.25 mm) of sufficient 
length to reduce downstream pressure and control flow in the desired range. 
The sampling point should be located in a turbulent flow region and upstream 
of any filters.  
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 For Reservoirs and Non-Pressurized Systems. The contractor shall place a 
1/8" stainless steel line and ball valve in the side of the oil sump or tank. The 
line should be located near the midpoint of the structure. The sample line 
should extend internally to and as close to the center of the tank as possible. 


Table 10-10. Typical Properties of Transformer Oils 


Test (Units) Silicone Mineral Asakrel 


Dielectric Breakdown  ASTM D877-87 (kV) 30+ 30+ 30+ 


Power Factor ASTM D924-99el (%) 0.01 0.05 max 0.05 


Neutralization Number  ASTM D974-97 (mg 
KOH/g) <0.03 <0.03 <0.03 


Interfacial Tension   ASTM D2285-97 
(dynes/cm) N/A 35 min N/A 


Specific Gravity ASTM 1298-99 0.96 0.88 1.55 


Flash Point ASTM D92-98a(c) >305 160 N/A 


Fire Point ASTM D92-98a(c) 360 177 None to Boiling 


Pour Point ASTM D97-96a(c) -55 -51 max -30 max 


Water Content ASTM D1533-00 (ppm) 30 max 30 max 30 max 


Viscosity at 40C ASTM D445-97 (SUS) 232 57.9 55.8-61.0 


Color & Appearance clear/water 
like 


pale yellow 
clear 


pale yellow 
clear 


 Thermography 10.1.7.6   
Thermographic inspections are qualitative or quantitative. Unless otherwise indicated, the 
contractor shall perform qualitative inspections to detect relative differences, hot and cold 
spots, moisture, voids, and deviations from normal or expected temperature ranges.  


Electrical 
The contractor shall perform a thermographic survey on all electrical distribution equipment, 
motor control centers, and transformers during the start-up phase of the installation unless 
the thermographic survey is waived by the procuring organization. The contractor corrects 
any defects noted by an observable difference in temperature of surveyed components or 
unexplained temperature rise above ambient at no additional expense to the procuring 
organization. The contractor resurveys repaired areas to assure proper corrective action has 
been taken. 


Piping Insulation 
The contractor shall perform a thermographic survey on all insulated piping during the start-
up phase of the installation unless the thermographic survey is waived by the procuring 
organization. The contractor corrects any voids in the piping insulation at no additional cost 
to the procuring organization. The contractor resurveys repaired areas to assure proper 
corrective action has been taken.  
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Building Envelope 
The contractor shall perform a thermographic survey of the building envelope as part of the 
pre-beneficial occupancy to check for voids in insulation, the presence of damp insulation, 
and the presence of air gaps in building joints. Appropriate procedure and specifications are 
described in the following: 


ASTM C1060-90el Standard Practice for Thermographic Inspection of Insulation 
Installations in Envelope Cavities of Wood Frame Buildings 


ASTM C1153-97 Standard Practice for Location of Wet Insulation in Roofing 
Systems Using Infrared Imaging 


ISO 6781 Thermal Insulation-Qualitative Detection of Thermal 
Irregularities in Building Envelopes-Infrared Method 


ASTM E1186-98 Standard Practices for Air Leakage Site Detection in Building 
Envelops and Air Retarder Systems 


The contractor shall document by photograph, scale drawing, or description all voids or gaps 
found during the thermographic scan. 


For areas with suspect moisture content, the contractor shall use either destructive or non-
destructive testing techniques that confirm the amount of moisture.  


Boilers, Furnaces, and Ovens 
The contractor shall perform a thermographic survey during the start-up phase of the 
installation of all furnaces, boilers, and ovens as a means of determining voids in insulation or 
refractory materials. The contractor shall correct any voids detected at no expense to the 
procuring organization. The contractor shall perform a thermographic survey of all repaired 
areas prior to final acceptance by the procuring organization. 


 Airborne Ultrasonics 10.1.7.7   
The contractor shall perform an airborne ultrasonic survey during the start-up phase of the 
installation (unless waived by the procuring organization). The survey includes checking 
electrical equipment for indications of arcing or electrical discharge, including corona and 
piping systems for leakage. The contractor shall correct any defects or exceptions at no 
additional expense to the procuring organization. The contractor should re-survey repaired 
areas to assure proper corrective action has been taken. 


 Pulse Echo Ultrasonics 10.1.7.8   
The contractor shall perform material thickness measurements on a representative sample of 
all material with a contract-specified thickness. Thickness measurements occur at the 
fabricator’s place of business prior to shipment of any material to the project site. Material 
that does not meet the specified requirements of the contract may not be shipped without 
the prior approval of the procuring organization. 
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 Motor Circuit Analysis (Complex Phase Impedance) 10.1.7.9   
Following completion of the motor installation, the contractor shall take and provide to the 
procuring organization the following acceptance/baseline readings and measurements, first 
for the motor alone, then for motor and circuit together: 


 Conductor path resistance  


 Inductive imbalance  


 Capacitance to ground 


 Motor Current Spectrum Analysis 10.1.7.10   
With the motor installed and operational, the contractor shall conduct an 
acceptance/baseline spectral analysis on the loaded motor at 75 percent or greater load 
when specified by the procuring organization. 


Insulation Resistance 
Following completion of the motor installation, the contractor shall provide to the procuring 
organization the following acceptance/baseline readings and measurements; first, for the 
circuit or for the motor alone, then for motor and circuit together: 


 Polarization Index (Motors of 500 HP or more only). 


 Dielectric Absorption Ratio (for all motors). 


 Leakage current at test voltage. 


Surge Testing 
The contractor shall perform surge testing and high potential resistance testing of motor(s) 
prior to installation and acceptance by the procuring organization. The contractor shall 
provide to the procuring organization documentation of test results, including test voltage, 
waveforms, and high potential leakage current.  


Start-Up Tests 
With the motor installed and operational, the contractor shall collect and provide the coast-
down time and peak starting current data to the procuring organization.  


 Maintainability and Ease of Monitoring 10.1.7.11   
The contractor shall provide a design that is cognizant of facility and equipment 
maintainability and ease of monitoring. The design shall provide for the ability to open and 
remove access panels and provide access to inspect the device while circuits are energized. 
Minimum distances to energized circuits shall be as specified in Occupational Safety and 
Health Administration (OSHA) Standards Part 1910.333 (Electrical–Safety-Related Work 
Practices.). 


No installation shall be permitted which blocks or otherwise impedes access to any existing 
machine or system. Except as otherwise indicated, emergency switches and alarms shall be 
installed in conspicuous locations. All indicators, to include gauges, meters, and alarms shall 
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be mounted in order to be easily usable by people in the area. Insulation shall not impede 
access to covers/doors used for cleaning or maintenance. 


Equipment Pads 
The contractor shall ensure that equipment bases and foundations, when constructed of 
concrete or grout, shall cure a minimum of 14 or 28 days as specified before being loaded. 


Leveling of Installed Equipment 
The contractor shall level all installed rotating electrical and mechanical machinery. After 
installation, the equipment shall not exceed a maximum slope of the base and the frame of 
0.001 inch per foot. The contractor shall report to the procuring organization the type and 
accuracy of the instrument used for measuring the level; e.g., a 12-inch machinist’s level 
graduated to 0.0002 inch per foot. 


10.2    ARCHITECT AND ENGINEERING CONTRACTS 


Table 10-11 identifies the clauses that are appropriate for use in A&E contracts. The numbers 
refer to the paragraph numbers presented in Section 10.1 General Contract Clauses. 


Table 10-11. RCM Clauses for A&E Contracts 


Contract Clause in Chapter 10 Element CdM Technology 


10.1.7.17 Facility Maintainability and ease of monitoring 


10.1.7.17 Equipment Maintainability and ease of monitoring 
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10.3    CONSTRUCTION CONTRACTS 


Table 10-12 identifies the clauses for use in construction contracts. The numbers refer to the 
paragraph numbers previously presented in Section 10.1. 


Table 10-12. RCM Clauses for Construction Contracts 


Contract Clause in 
Chapter 10 Equipment Type CdM Technology 


10.1.1 Measurements/surveys N/A 


10.1.2, 10.1.4, 
10.1.7, 10.1.7.2, 
10.1.7.4 


Pump Vibration 


10.1.7.5 Pump Lubricant & wear particle analysis 


10.1.2, 10.1.6, 
10.1.7, 10.1.7.2, 
10.1.7.4 


Compressor Vibration 


10.1.7.5 Compressor Lubricant & wear particle analysis 


10.1.2, 10.1.6, 
10.1.7, 10.1.7.2, 
10.1.7.4 


Blower/fan Vibration 


10.1.7.5 Blower/fan Lubricant & wear particle analysis 


10.1.2, 10.1.3, 
10.1.7, 10.1.7.2, 
10.1.7.4 


Gearbox Vibration 


10.1.7.5 Gearbox Lubricant & wear particle analysis 


10.1.7.9 Boiler, furnace Infrared thermography 


10.1.7.10 Piping Passive ultrasound 


10.1.7.11 Piping/pressure vessel Pulse echo ultrasound 


10.1.7.9 Piping insulation Infrared thermography 


10.1.7.9 Chiller/refrigeration Infrared thermography 


10.1.7.5 Chiller/refrigeration Lubricant & wear particle analysis 


10.1.2,  10.1.7, 
10.1.7.2, 10.1.7.4 


Chiller/refrigeration Vibration 


10.1.7.10 Electrical switchgear/ circuit breakers Passive ultrasound 


10.1.7.9 Electrical switchgear/ circuit breakers Infrared thermography 


10.1.7.14 Electrical switchgear/ circuit breakers Insulation resistance 


10.1.7.14 Motor & Motor Circuit Insulation resistance 


10.1.7.12 Motor & Motor Circuit Motor circuit analysis 
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Table 10-13. RCM Clauses for Construction Contracts (Continued) 


Contract Clause in 
Chapter 10 Equipment Type CdM Technology 


10.1.7.16 Motor & Motor Circuit Start up tests 


10.1.7.9 Building envelope Infrared thermography 


10.1.7.9 Heat exchanger/condenser Infrared thermography 


10.1.7.10 Heat exchanger/condenser Passive ultrasound 


10.1.2, 10.1.7, 
10.1.7.2, 10.1.7.4 


Electric motor Vibration 


10.1.7.15 Electric motor Surge testing 


10.1.2, 10.1.3, 
10.1.4, 10.1.7, 
10.1.7.2, 10.1.7.4 


Electrical generator Vibration 


10.1.7.12 Electrical generator Motor circuit analysis 


10.1.7.14 Electrical generator Insulation resistance 


10.1.7.9 Transformer Infrared thermography 


10.1.7.7 Transformer Oil analysis 


10.1.7.18 All pad mounted equipment Equipment stability for operations  


Rotating Equipment Electrical 
Mechanical 


Equipment leveling upon 
installation 10.1.7.19 
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10.4    EQUIPMENT PROCUREMENT CONTRACTS 


Table 10-14 identifies the clauses for use in equipment procurement contracts. The numbers 
refer back to the paragraph numbers previously presented in Section 10.1. 


Table 10-14. RCM Clauses for Equipment Procurement Contracts 


Contract Clause in Section VII Equipment Type CdM Technology 


10.1.2, 10.1.4, 10.1.7, 10.1.7.2, 
10.1.7.4 


Pump Vibration 


10.1.7.5 Pump Lubricant & wear particle 
analysis 


10.1.2, 10.1.5, 10.1.7, 10.1.7.2, 
10.1.7.4 


Compressor Vibration 


10.1.7.5 Compressor Lubricant & wear particle 
analysis 


10.1.2, 10.1.6, 10.1.7, 10.1.7.2, 
10.1.7.4 


Blower/fan Vibration 


10.1.7.5 Blower/fan Lubricant & wear particle 
analysis 


10.1.2, 10.1.3, 10.1.7, 10.1.7.2, 
10.1.7.4 


Gearbox Vibration 


10.1.7.5 Gearbox Lubricant & wear particle 
analysis 


10.1.7.9 Boiler, furnace Infrared thermography 


10.1.7.10 Piping Passive ultrasound 


10.1.7.11 Piping/pressure vessel Pulse echo ultrasound 


10.1.7.9 Piping insulation Infrared thermography 


10.1.7.9 Chiller/refrigeration Infrared thermography 


10.1.7.5 Chiller/refrigeration Lubricant & wear particle 
analysis 


10.1.2,  10.1.7, 10.1.7.2, 
10.1.7.4 


Chiller/refrigeration Vibration 


10.1.7.10 Electrical switchgear/ circuit 
breakers 


Passive ultrasound 


10.1.7.9 Electrical switchgear/ circuit 
breakers 


Infrared thermography 


10.1.7.14 Electrical switchgear/ circuit 
breakers 


Insulation resistance 


10.1.7.14 Motor & motor circuit Insulation resistance 
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Table 10-15. RCM Clauses for Equipment Procurement Contracts (Continued) 


Contract Clause in Section VII Equipment Type CdM Technology 


10.1.7.12 Motor & motor circuit Motor circuit analysis 


10.1.7.13 Motor & motor circuit Motor current spectrum analysis 


10.1.7.16 Motor & motor circuit Start-up tests 


10.1.7.9 Heat exchanger/condenser Infrared thermography 


10.1.7.10 Heat exchanger/condenser Passive ultrasound 


10.1.2, 10.1.7, 10.1.7.2, 10.1.7.4 Electric motor Vibration 


10.1.7.15 Electric motor Surge testing 


10.1.2, 10.1.7, 10.1.7.2, 10.1.7.4 Electrical generator Vibration 


10.1.7.12 Electrical generator Motor circuit analysis 


10.1.7.14 Electrical generator Insulation resistance 


10.1.7.9 Transformer Infrared thermography 


10.1.7.7 Transformer Oil analysis 


10.1.1 Measurements/surveys N/A 
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10.5    MAINTENANCE AND OPERATIONS CONTRACTS 


Table 10-16 identifies clauses for use in M&O contracts involving RCM features. The numbers 
refer back to the paragraph numbers previously presented in Section 10.1. 


Table 10-16. RCM Clauses for M&O Contracts 


Contract Clause in 
Section VII Equipment Type CdM Technology 


10.1.2, 10.1.4, 10.1.7, 
10.1.7.2, 10.1.7.4 


Pump Vibration 


10.1.7.5 Pump Lubricant & wear particle 
analysis 


10.1.2, 10.1.5, 10.1.7, 
10.1.7.2, 10.1.7.4 


Compressor Vibration 


10.1.7.5 Compressor Lubricant & wear particle 
analysis 


10.1.2, 10.1.6, 10.1.7, 
10.1.7.2, 10.1.7.4 


Blower/fan Vibration 


10.1.7.5 Blower/fan Lubricant & wear particle 
analysis 


10.1.2, 10.1.3, 10.1.7, 
10.1.7.2, 10.1.7.4 


Gearbox Vibration 


10.1.7.5 Gearbox Lubricant & wear particle 
analysis 


10.1.7.9 Boiler, furnace Infrared thermography 


10.1.7.10 Piping Passive ultrasound 


10.1.7.11 Piping/pressure vessel Pulse echo ultrasound 


10.1.7.9 Piping insulation Infrared thermography 


10.1.7.9 Chiller/refrigeration Infrared thermography 


10.1.7.5 Chiller/refrigeration Lubricant & wear particle 
analysis 


10.1.2,  10.1.7, 10.1.7.2, 
10.1.7.4 


Chiller/refrigeration Vibration 


10.1.7.10 Electrical switchgear /circuit 
breakers 


Passive ultrasound 


10.1.7.9 Electrical switchgear /circuit 
breakers 


Infrared thermography 


10.1.7.14 Electrical switchgear /circuit 
breakers 


Insulation resistance 


10.1.7.14 Motor & motor circuit Insulation resistance 
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Table 10-17. RCM Clauses for M&O Contracts (Continued) 


Contract Clause in 
Section VII Equipment Type CdM Technology 


10.1.7.12 Motor & motor circuit Motor circuit analysis 


10.1.7.13 Motor & motor circuit Motor current spectrum analysis 


10.1.7.16 Motor & motor circuit Start-up tests 


10.1.7.9 Building envelope Infrared thermography 


10.1.7.9 Heat exchanger/condenser Infrared thermography 


10.1.7.10 Heat exchanger/condenser Passive ultrasound 


10.1.2, 10.1.7, 10.1.7.2, 
10.1.7.4 


Electric motor (new and rewound) Vibration 


10.1.7.15 Electric motor (new and rewound) Surge testing 


10.1.2, 10.1.7, 10.1.7.2, 
10.1.7.4 


Electrical generator Vibration 


10.1.7.12 Electrical generator Motor circuit analysis 


10.1.7.14 Electrical generator Insulation resistance 


10.1.7.9 Transformer Infrared thermography 


10.1.7.6 Transformer Oil analysis 


10.1.1 Measurements/surveys N/A 


10.1.7.18 All pad mounted equipment Equipment stability for 
operations  


Rotating Equipment – Electrical & 
Mechanical 


Equipment leveling upon 
installation 10.1.7.19 
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11.0    CHECKLISTS FOR RCM QUALITY ASSURANCE 


The quality assurance checklists provided here should be used in conjunction with the 
material contained in Chapter 13.0 on Building Commissioning and Chapter 14.0 
Maintainability. 


11.1    PLANNING 


Table 11-1 contains some factors to be considered in the planning phases of facilities 
acquisition. 


Table 11-1. RCM Quality Assurance Planning Considerations 


Planning Quality Assurance Checklist  


Do the Owner’s Project Requirements and Design Intent documentation include RCM elements 
where appropriate? 


 


Is an online monitoring system planned where cost-effective?  


Has the use of performance data for PT&I been considered and planned?  


Is the collection of cost, cost avoidance, and cost savings data incorporated into the life-cycle 
cost model? 


 


Does the CMMS allow PT&I data input?  


Does the Independent Design Review process provide for maintenance and operations 
feedback/review? 


 


Have appropriate PT&I technologies for the equipment been selected?  


Does the Commissioning Plan include PT&I acceptance criteria?  


Do warranty requirements address PT&I monitoring?  


Will an FMEA be used to determine commissioning test and maintenance task development?  


Are single points of failure identified and mitigated?  
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11.2    DESIGN 


Table 11-2 lists factors to consider for quality assurance during the design phase of facilities 
acquisition. 


Table 11-2. RCM Quality Assurance Design Considerations 


Design Quality Assurance Checklist  


Are maintainability factors (access, material, standardization) considered? (See Chapter 14.0 for 
details.) 


 


 Are quantitative goals set, such as Mean Time to Repair? 


 Are ease of monitoring factors (access and online data collection) considered? 


 Are there performance indicators for measuring system performance and reliability? 


 Are PT&I technologies specified and incorporated? 


 Do the contractor qualifications match the RCM requirements? 


 Has a PT&I analysis capability been provided by the contractor? 


 


 


Has the distribution of raw test and PT&I data been incorporated into the turnover process? 


Are construction phase test and maintenance results distributed to users?  


Are maintenance personnel included as part of the Independent Design Review process?  


Do the Owner’s project requirements address availability in a quantifiable manner?  


Is enhanced commissioning part of the design intent?  


 Has sustainability been included in the design intent? 
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11.3    CONSTRUCTION 


Table 11-3 lists factors to consider during the construction phase of facilities acquisition. 


Table 11-3. RCM Quality Assurance Construction Considerations 


Construction Quality Assurance Checklist  


Were acceptance testing requirements established (prior to construction mobilization)?  


Do the contractor’s qualifications indicate an adequate understanding of RCM?   


Is the contractor conforming to specifications and drawings?  


Is the contractor conforming to bills of material?  


Is the contractor conforming to installation procedures?  


Has a surveillance plan been developed for overseeing the maintenance being performed prior to 
turnover?  


 


Has the training of maintenance personnel been initiated?  


Is the selection of maintenance tasks in progress based on the FMEA and local criticality and 
probability of failure? 


 


Has the writing of maintenance procedures and instructions been initiated?  


Are baseline condition and performance data recorded and made available for equipment as it is 
installed? 


 


Are spare parts and material requirements based on results of FMEA and logistical issues?  


Have the contractor equipment submittals been reviewed and approved by the RCM group?  


Is test equipment of sufficient quality and accuracy to test and measure the system performance 
within the tolerances required?  


 


Is test equipment calibrated at the manufacturer's recommended intervals with calibration tags 
permanently affixed to the instrument?  


 


Is test equipment maintained in good repair and operating condition?   


 Is test equipment immediately re-calibrated or repaired, if damaged in any way during project 
system testing?  
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11.4    EQUIPMENT PROCUREMENT 


Table 11-4 lists factors to consider during the equipment procurement phase of facilities 
acquisition. 


Table 11-4. RCM Quality Assurance Equipment Procurement Considerations 


Equipment Procurement Quality Assurance Checklist  


Are performance specifications determined to meet reliability and maintainability RCM 
requirements? 


 


Are acceptance testing requirements including criteria specified in the procurement documents?  


Are contractor qualifications matched to RCM requirements?  


Is a feedback system in place for continuous equipment improvement?  


Has a provision been made for PT&I, if applicable?  


Are baseline performance and PT&I data required?  


Are equipment life-cycle costs calculations required/provided?  


 Are embedded (on-line) sensors required/provided? 
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11.5    MAINTENANCE AND OPERATIONS 


Table 11-5 lists factors to consider during the M&O phase of a facility life-cycle. 


Table 11-5. RCM Quality Assurance Maintenance and Operations Considerations 


Maintenance and Operations Quality Assurance Checklist  


Does the existing skills inventory support the RCM program?  


Is training planned to compensate for skill and technical shortcomings?  


Does the training support the development of predictive analytical skills?  


Does the training support RCM management and supervisory skills?  


Are the documentation, procedures, and work practices capable of supporting RCM?  


Are the responsibilities for systems and equipment maintenance defined and assigned?   


Are the maintenance history data and results distributed to proper users?  


Is there a feedback system in place for continuous maintenance program improvement?  


Is root-cause failure analysis in place?  


Are failed components subject to post-failure examination and results recorded?  


Are predictive forecasts tracked and methods modified based on experience?   


Are PM tasks and CM monitoring periodicities adjusted based on experience?  


Does the CMMS fully support the maintenance program?  


Are maintenance cost, cost avoidance, and cost savings data collected, analyzed, and 
disseminated? 


 


Is baseline condition and performance data updated to reflect major repair or replacement of 
equipment? 


 


 Are appropriate measures of maintenance performance (metrics) in use? 
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12.0    KEY PERFORMANCE INDICATORS 


12.1    GENERAL 


There are many management indicators used to measure the effectiveness of an RCM 
program, the most useful of which are numerical. The numerical, or quantified indicators, are 
referred to as metrics or key performance indicators (KPIs). KPIs can be expressed as goals 
and objectives, measured and displayed to analyze and assist in management decision 
making. See Figure 12-1 for examples. 


Figure 12-1. Presentation and Use of KPIs 


 


 


This chapter addresses the description, benefits, and methods for using KPIs as an integral 
part of the RCM implementation process. These quantifiable KPIs can be expressed as goals 
and objectives, measured and displayed in several ways for the purpose of analyzing the 
effectiveness of the RCM program and to support the decision making process. 


RCM is described as a maintenance strategy that logically incorporates the optimum mix of 
reactive, preventive, predictive, and proactive maintenance practices. These maintenance 
practices, rather than be applied independently, are integrated to take advantage of their 
respective strengths in order to maximize facility and equipment operability and efficiency 
while minimizing life-cycle costs, KPIs therefore must be in place to measure how well the 
following are achieved: 


 Maintenance integration 


 Maintenance optimization 
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 Maximized operability and efficiency 


 Life-cycle cost control 


Each of these areas requires a method to manage and to describe the effectiveness of 
implementing RCM; KPIs are the key to measuring, managing and benchmarking all phases of 
the RCM implementation process. 


12.2    PURPOSES OF KEY PERFORMANCE INDICATORS 


KPIs are benchmarks to measure performance and effectiveness. With many maintenance 
processes and technology changes, a system to layout goals, measure implementation 
progress, and benchmark with others is necessary. KPIs can be used to support the functions 
of staffing, budget formulation, training, and contracting and to ensure compliance with 
certain regulatory requirements. Supervisors, engineers, technicians, and crafts use these 
KPIs to support optimization and continuous improvement of the maintenance program. 


Management uses KPIs in the strategic planning process for the development, optimization, 
and direction of management objectives. KPIs should reveal the effectiveness of the 
management program and measure costs. Management is responsible for the translation of 
technical level KPIs into overall facilities maintenance management KPIs, which support NASA 
goals and objectives.  


12.2.1    Ownership of KPIs 


Managers and workers at all levels of the organization need to participate in the development 
and refinement of KPIs in their functional areas, thereby generating a sense of ownership. 
KPIs must reflect results which managers and workers can effectively change through job 
performance. 


12.2.2    Definitions of KPIs 


KPIs are relationships used to indicate the effectiveness of an operation and to compare 
performance with goals and objectives. KPIs are tangible performance indicators that are 
preferred for their quantitative, precise, and trendable benefits. KPIs can be event-based or 
more global. KPIs shall consist of a descriptor and a benchmark.  


 Descriptor 12.2.2.1   
A descriptor is a word or group of words describing the unit(s), function(s), or process(es) to 
be measured. Examples include: corrective actions developed by the Predictive Testing and 
Inspection (PT&I) program, hours of equipment run-time, and the equipment availability 
(expressed as a ratio of equipment hours available to equipment hours required). 


 Benchmark 12.2.2.2   
A benchmark is a numerical expression of a goal or objective to achieve. It can be an absolute 
number or a range. For example, the benchmark for equipment availability may be 90 
percent. The metric (descriptor and benchmark) would therefore be: 


90%
(Hours) Required Equipment


(Hours)  AvailableEquipment
=  
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12.3    SAMPLE KPIS 


The following are sample KPIs. The proposed benchmarks are averages taken from 
approximately 50 major corporations surveyed in the early 1990s and updated in 2008 to 
reflect the work performed by the Society of Maintenance and Reliability Professionals26. 


Table 12-1. Sample KPIs 


Metric Benchmark KPI 


Equipment 
Availability 96% 


Period  TimeReporting the During Hours Total
Capacity at Run to  Availableis Equipmentof  Unit Each Hours


% =
 


Maintenance 
Overtime 
Percentage 


5% or less 
Period During Hours intenanceRegular Ma Total
Period During Hours Overtime ce MaintenanTotal


% =
 


10% or less 
Worked Hours Total


JobsEmergency  on Worked Hours Total
% =


 


Emergency 
Percentage 


Percent of 
Candidate 
Equipment Covered 
by PT&I 


100% 
Program I&PTfor  Candidates Equipment Total


Program I&PT in Items Equipmentof Number 
% =


 


Percent of 
Emergency Work to 
PT&I and PM Work 


20% or less 
Hours ce MaintenanPreventive I&PT Total


HoursEmergency  Total
% =


 


Percent of Faults 
Found in 
Thermographic 
Survey 


3% or less 
Surveyed Devisesof Number 
Found Faultsof Number 


% =
 


Percent of Faults 
Found in Steam 
Trap Survey 


10% or less 
Surveyed  TrapsSteamof Number 


Found  TrapsSteam Defectiveof Number 
% =


 


A = 70% 
PM/PT&I Work I&PM/PT  Reactiveof  Manhours


Work 1&PM/PTof  Manhours
A%


+
=


 


B = 30% 
Reactive 


Maintenance WorkI&PM/PT  Reactiveof  Manhours
Work Reactiveof  Manhours


B%
+


=
 


Ratio of PM/PT&I 
Work to Reactive 
Maintenance Work 


A% + B% = 100% 


 


                                             


26 For more information, see http://www.smrp.org/body_of_knowledge/best_practices_metrics.htm . 


12-3 September 2008 12-3







NASA RELIABILITY-CENTERED MAINTENANCE GUIDE 
FOR FACILITIES AND COLLATERAL EQUIPMENT 


12.4    TRENDING INDICATORS 


The following indicators are considerations for trending as maintenance program management 
tools: 


 Equipment (by classification) percentage out-of-service time for repair 
maintenance. 


 Mean time between equipment overhauls and replacement. 


 Number of vibration-related problems found and corrected per month. 


 Number of vibration-related work orders open at the end of the month. 


 Number of vibration-related work orders over three months old. 


 Number of problems found by other PT&I techniques (i.e., infrared 
thermography, ultrasonics, lube oil analysis) and corrected per month, work 
orders open at the end of the month, and work orders over three months old. A 
monthly record of the accumulated economic benefits or cost avoidance for the 
various PT&I techniques. 


 Number of spare parts eliminated from inventory as the result of the PT&I 
program. 


 Number of overdue PM work orders at the end of the month (Total number of 
PM actions should decrease). 


 Aggregate vibration alert and alarm levels (trending down). 


A NASA inter-center working group led by Kennedy Space Center and Langley Research 
Center, with input from the other Centers, has recommended to NASA-HQ27 that the following 
four KPIs be used to track Facilities Maintenance. 


12.4.1    Requirements, Funding, and Actuals 


The purpose of this metric is to demonstrate the variance between identified needs, 
approved funding levels, and actual expenditures. The funding should be broken down by 
Facility Classification.  


The recommended terms are Annual Maintenance Requirement (AMR), Annual Maintenance 
Funding (AMF), and Annual Maintenance Actual (AMA). These include the labor and material 
for PM, PT&I, Programmed Maintenance (PGM, Repair, TC, and ROI as defined by latest 
edition of NHB 8831.2 (Appendix A)). 


 


                                             


27 KSC letter IM-FEO-A from Nancy Bray dated June 7, 1996, Final Recommendation of Agency wide Facilities 
Maintenance KPIs. 
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12.4.2    Backlog of Maintenance and Repair  


The Backlog of Maintenance and Repair (BMAR) metric tracks changes by fiscal year. This 
metric includes Construction of Facilities (CoF) as well as center-level funded projects that 
are identified but not funded. BMAR does not include routine recurring work with a frequency 
of less than one year.  


12.4.3    Facility Reliability 


This metric identifies the reliability of facilities and systems based on the level of unplanned 
work that must be applied to the facility or system. This metric is the ratio of planned AMA to 
total maintenance performed. Planned maintenance includes PM, PT&I, PGM, and planned 
repairs, and ROI. Planned maintenance does not include design engineering, planning and 
estimating, scheduling, and supervision. 


12.4.4    Log of Unplanned Failures and Avoided Failures 


This metric demonstrates the impact of the overall maintenance program effectiveness by 
tracking failures and avoided failures by detection of the failure precursor through either PM 
or PT&I.  


12.5    METRIC SELECTION 


The owners of processes shall be involved in selecting the KPIs to promote continuous data 
collection for maintenance support. When selecting KPIs, identify the goals and objectives of 
the organization. The goals the KPIs will measure should be attainable. Issues of concern 
should also be identified when selecting KPIs. Owners should also consider the cost of 
obtaining data for the KPIs as well as the relative value the KPIs add to the program. 


12.6    BENCHMARKING BACKGROUND 


No single benchmarking process has been adopted universally. The wide appeal and 
acceptance of benchmarking has led to the emergence of various benchmarking 
methodologies. The most prominent methodology is the 12-stage methodology by Robert 
Camp28. The 12 stages are: 


 Select subject early 


 Define the process 


 Identify potential partners 


 Identify data sources 


 Collect data and select partners 


 Determine the gap 


 Establish process differences 


                                             


28 Robert Camp wrote the first book on benchmarking in 1989. 
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 Target future performance 


 Communicate 


 Adjust goal 


 Implement 


 Review/recalibrate 


The following is an example of a typical shorter version of the methodology: 


 Identify the program’s functions and problem areas before comparing with 
other organizations. Baselining performance provides a point against which 
improvement effort can be measured. Benchmarking may be applied to any 
business process or function so a range of research techniques are available. 
These include:  


 Informal conversations with customers, employees, or suppliers. 


 Exploratory research techniques such as focus groups. 


 In-depth marketing research, quantitative research, surveys, 
questionnaires, reengineering analysis, process mapping, quality control 
variance reports, or financial ratio analysis.  


 Identify other industries that have similar processes. For instance if a 
program’s goal was to improve transitions in addiction treatment, identify 
other programs with transition challenges such as controlling air traffic, 
switching cell phone towers, and transferring patients from surgery to 
recovery.  


 Identify organizations that are leaders in these areas. Consult customers, 
suppliers, financial analysts, trade associations, and magazines to determine 
field leaders.  


 Survey companies for measures and practices.  


 Visit the "best practice" companies to identify leading edge practices. 
Companies often agree to mutually exchange information beneficial to all 
parties in a benchmarking group and share the results within the group.  


 Implement new or improved business practices.  


12.7    BENCHMARK SECTION 


After selecting appropriate KPIs establish benchmarks to characterize the organizations’ goals 
and progress points. Benchmarks may be derived from the organizational goals and objectives 
or selected from a survey performed with similar organizations. Benchmarks should target 
growth and evaluate risk associated with non-achievement of progress. 
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12.8    UTILIZATION OF KPIS 


Once benchmarks are established and data is collected, owners and personnel should act in a 
timely manner to maintain continuity among the processes. KPIs should be included in any 
team charter to track team productivity. KPIs can be placed in public areas for widespread 
knowledge. 


12.9    EXAMPLES OF BENCHMARKS 


Table 12-2, Table 12-3, and Table 12-4 provide examples of benchmarks. All data derives 
from the upper quartile of chemical and process industrial plants. 


When analyzing benchmarks, focus on patterns instead of individual data points. For example, 
if the maintenance budget as a percent of Current Replacement Value (CRV) is below 1 
percent it may be due to two factors: 


 An effective maintenance program 


 An indicator that the facility is being consumed 


Table 12-2. Financial Benchmarks 


Data Source 


Maint. 
Cost as 


% of 
CRV 


Maint. Cost as 
% of 


Controllable 
Cost 


Training 
Cost/Maint. 
Hourly ($US) 


Maint. 
Cost as % 
of Total 


Sales 


Contractor 
Cost as % of 
Total Maint. 


Cost 


High 6.0 26.1 1,990 14.1 46 


Mean 3.1 18.0 1,010 7.7 21 
Private 
Industry 


Low 1.5 8.4 210 0.5 0 


Best High  
(H)/ Low (L)  L1 L L or H2H L 


 


If a maintenance budget is below 2 percent of the CRV, the overall condition of the facility 
should be evaluated to determine if the infrastructure is slowly degrading or whether an 
excessive number of projects are required to maintain the facilities. 


Either High or Low is acceptable depending on the strategic plans for the facility, i.e., if the 
decision has been made to out source either a portion or all of the maintenance function. 
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Table 12-3. Organizational Benchmarks 


Data Source 
Reporting 


Levels 


Maint. 
Hourly/ 
Maint. 


Support 
Staff 


Maint. 
Hourly/First 


Line 
Supervisor 


Maint. 
Hourly/ 
Maint. 


Planner 


Maint. 
Hourly/ 


Store-
Room 


Employee 


Maint. 
Hourly/ 
Maint. 


Engineer 


Maint. 
Hourly/ 
as % of 
Total 


High 6.0 6.5 28 62 25.0 77 51 


Mean 4.5 4.1 15.7 41 18.5 32 24 
Private 
Industry 


Low 3.0 2.4 7.6 19 8.6 24 4 


BEST 
High 


(H)/ Low 
(L) 


 L H H H H L L 


 


Table 12-4. Work Practices Benchmarks 


Data Source 


Emergency 
Work 


Orders 


(%) 


PM/PT&I 
Work 


Orders 


(%) 


Work 
Order 


Coverage 


(%) 


Planned 
Repair 


Compliance 
(%) 


PM Schedule 
Compliance 


(%) 


Average 
Work 
Week 


(Hours) 


High 22.2 27.3 100 89 100 50.5 


Mean 7.8 13.4 88 65 91 44.3 
Private 
Industry 


Low 2.1 5.4 78 50 77 41.3 


BEST High 
(H) / Low (L) 


 


 
L H H H H L 
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12.10    PLANNING AND SCHEDULING KPIS 


12.10.1    Backlog of Ready to Work Jobs 


 Target = 3 to 5 Crew Weeks 


Week Each Schedule to  AvailableHours Actual
WeeksCrew =


JobsWork  toReady  for All Hrs.Labor  Estimated Total
 


12.10.2    Backlog of All Open Work Orders 


 Target = 4 to 6 Crew Weeks 


Week  Each Schedule to  AvailableHours Actual


OrdersWork  Open for All Hrs.Labor  Estimated Total
WeeksCrew =  


12.10.3    Schedule Compliance  


 Target = 90 percent or better 


Scheduled Hrs.Labor  Total


Jobs Scheduled on Worked Hrs.Labor  Total
=%  


12.10.4    Estimated Manhours versus Actual Manhours in Completed Jobs 


 Target = ± 15 percent 


Week for  OrdersWork  Completedfor  Hrs.Labor   ActualTotal


Weekfor  OrdersWork  Completedfor  Hrs.Labor  Estimated Total
=%  


12.10.5    Backlog of Logbook Jobs 


 Target = Less than half the number of Logbook jobs competed in a single week. 


 Number of open jobs in the Electronic Logbook at the end of the month. 


12.10.6    Average Labor Hours Spent on Logbook Jobs 


 Target = 2 Labor Hours or less 


Week thefor  completed JobsLogbook  Total
 Jobok Hrs./LogboLabor =


JobsLogbook  on spent Hrs.Labor  Total
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12.10.7    Indirect Manhours Percentage  


 Target = 2 percent or less 


Worked Hours Total


Hours Indirect Total
=%  


12.10.8    Total Unplanned Repair Work Orders over 30 Days Old  


 Number of Unplanned Repair Work Orders over 30 days old at the end of the 
month per Planner. 


12.10.9    Total Number of Open and Closed Work Orders 


 Total number of open Work Orders at the end of the month. (Trending down or 
level.) 


 Total number of closed Work Orders during the month. (Trending up or level.) 


12.11    RCM KPIS 


12.11.1    Percent of Production Line Availability  


 Target = 96 percent 


Period  TimeReporting the During Hours Total
=%


Capacity at Run to  AvailableisFacility  Critical each Hours
 


12.11.2    Maintenance Cost per Unit of Production  


 Target = Declining Annually 


Period per Time Produced Units Finished Total
Cost/Unit =


Period per Time Cost ce MaintenanTotal
 


12.11.3    Maintenance Overtime Percentage  


 Target = 5 percent or less 


12.11.4    Emergency Percentage  


 Target = 10 percent or less 


Worked Hours Total


JobsEmergency  on Worked Hours Total
% Hrs.Labor =  


Worked Jobs Total


Worked JobsEmergency  Total
% Jobs =  
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12.11.5    Percent of Equipment Covered by Condition Monitoring  


 Target = 100 percent 


ce MaintenanPredictivefor  Candidates Equipment Total
=%


Program ce MaintenanPredictive in Items Equipmentof Number 
 


12.11.6    Percent of Emergency Work to PT&I and PM Work  


 Target < 20 percent 


Hours ce MaintenanPreventive & Predictive Total
=%


HoursEmergency  Total
 


12.11.7    Percent of Faults Found in Thermographic Survey  


 Target < 3 percent 


Surveyed Devicesof Number 
=%


Found Faultsof Number 
 


12.11.8    Percent of Faults Found in Steam Trap Survey  


 Target = 10 percent or less 


Surveyed  TrapsSteamof Number 
=%


Found  TrapsSteam Defectiveof Number 
 


12.11.9    Ratio of PM/PT&I Work to Corrective Maintenance Work 


 Target = 70 percent PM/PT&I work 


 Target = 30 percent Corrective Maintenance work 
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13.0    BUILDING COMMISSIONING 


This chapter discusses Building Commissioning and its relationship to RCM. Together they 
provide a quality and reliable facility for the owner, user, and maintainer. 


13.1    BUILDING COMMISSIONING OVERVIEW 


Building commissioning has its roots in the Quality Control programs of the 1970s and is a 
direct product of the Total Quality Management programs of the 1980s. While commissioning 
has historically been associated with static, individual systems, modern building 
commissioning is a systematic, documented, and collaborative process to ensure that a 
building and its components systems will: 


 Have high quality, reliability, functionality, and maintainability 


 Meet energy and operational efficiency goals 


 Operate and function as the owner intended and as designed 


 Meet cost and quality expectations of the owner 


Commissioning is usually associated with dynamic and integrated mechanical, electrical, 
security, life-safety, conveyance and other systems and their controls. Top concerns are 
security, indoor air quality, and integrated life-safety. Commissioning takes a proactive 
approach toward the maintenance and operations of the installed system. For example, in 
addition to ensuring that a system is delivering the required flow and pressure, commissioning 
tests the interoperability between systems; tests the condition and operation of key 
components; ensures the completeness and quality of M&O manuals and skills training; 
considers maintainability, accessibility, supportability, and reliability issues; and documents 
the entire process. 


Commissioning is results-oriented, comprehensive, and emphasizes communication, 
inspection, testing, and documentation. When properly executed, new building commissioning 
begins with pre-design planning, continues into post-occupancy, and is heavily involved in the 
planning, design, construction, and acceptance stages in between. For existing buildings, 
retroactive commissioning, recommissioning, or ongoing commissioning plans allow users to 
make low- or no-cost adjustments to building systems to improve efficiency while developing 
strategies for long-term capital improvements to building systems. 


13.2    TYPES OF COMMISSIONING 


13.2.1    Total Building Commissioning  


Total Building Commissioning should be completed for new construction, beginning at project 
conception, to ensure that facility systems are planned, designed, installed, tested, and 
capable of being operated and maintained to perform according to the design intent and the 
owner's needs. Total Building Commissioning should continue through the length of the 
construction project, from program planning through design, construction, installation, 
acceptance, and occupancy. 
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The commissioning team involvement begins at the earliest stages of project planning and 
includes the following: 


 Applying team expertise to design, including system sizing, code compliance, 
maintainability, user friendliness, product quality and reliability, ergonomics, 
and projected life-cycle costs. 


 Verifying the quality of the construction for workmanship and compliance with 
specification and code.  


 Monitoring the installed system, following acceptance, to ensure that there are 
no latent installation defects or degradation of system performance and 
operational quality.  


The benefits and goals of the total building commissioning process include: 


 Ensuring that a new facility begins its life with systems at optimal productivity. 


 Ensuring system interoperability, as intended. 


 Improving the likelihood that the facility will maintain this initial level of 
performance. 


13.2.2    Retrocommissioning 


Retrocommissioning is the commissioning of completed or nearly complete buildings that have 
never been commissioned. The retrocommissioning process confirms that all building systems 
are functioning as appropriate according to the equipment schedule for the building. 


Retrocommissioning may improve performance in many non-commissioned existing buildings, 
but is specifically recommended in situations where existing buildings are not meeting the 
expectations of the owner. This is often the case with heavily used facilities or when a 
building mission has changed. The Oregon Department of Energy29 suggests 
retrocommissioning buildings with the following:  


 An unjustified, high energy-use index 


 Persistent failure of equipment or control system (old equipment should be 
replaced before the commissioning begins). 


 Tenant complaints 


 Indoor air quality problems 


Retrocommissioning buildings of any age may reduce energy consumption; improve 
maintainability, indoor air quality, humidity, and temperature control; validate system 


                                             


29 Oregon Department of Energy Retrocommissioning Handbook for Facility Managers prepared by Portland Energy 
Conservation, Inc. (PECI) March 2001 
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interoperability; and balance distribution systems. Primary objectives for retrocommissioning 
projects include: 


 Bringing equipment to its proper operational state. 


 Reducing tenant complaints. 


 Reducing energy and demand costs. 


 Increasing equipment life. 


 Improving indoor air quality. 


 Increasing tenant satisfaction. 


 Improving facility maintenance and operations. 


 Reducing staff time spent on emergency calls. 


Figure 13-1 provides an example of the Retrocommissioning process. 


Figure 13-1. The Retrocommissioning Process 
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13.2.3    Recommissioning 


Recommissioning applies only to buildings that have been previously commissioned or retro-
commissioned. Recommissioning is used for two purposes:  


 To verify that systems continue to operate at their peak efficiencies, 
particularly after changes to the building or building use have taken place.  


 To ensure that the benefits of the original commissioning process endure.  


Recommissioning involves revisiting the systems at regular intervals, using prior checklists, 
and rechecking and retesting the systems following the same procedures as those used 
originally.  


13.2.4    Ongoing Commissioning 


Ongoing (continuous) commissioning is a continuation of the initial building commissioning or 
retrocommissioning that, like recommissioning, verifies that building systems continue to 
meet current and evolving owner requirements for building performance. Unlike 
recommissioning, which evaluates building performance over a set timeframe, ongoing 
commissioning process activities occur throughout the life of the facility, some of which are 
close to continuous in implementation. Other activities will be less frequent, either scheduled 
on a routine basis or completed on an as-needed basis. 


Ongoing commissioning requires the establishment of a written, long-term plan for evaluating 
building performance. Components of an ongoing commissioning plan include: 


 Expectations for system testing, performance verification, corrective action 
response, ongoing measurement, and documentation. 


 A schedule of the overall commissioning cycle for the building by equipment or 
system group (with a maximum 24-month cycle). 


 A building equipment list, performance measurement frequency for each 
equipment item, and steps to respond to deviations from expected 
performance parameters. 


13.3    COMMISSIONING GOALS 


13.3.1    Maintainability  


Maintainability is the ability to retain or restore function within a specified time. Variables to 
consider include time, parts, tools, training, and maintenance procedures. The impact of 
future changes such as organizational and mission changes, facility additions, and the political 
environment should also be considered.  


Principal maintainability factors include access, visibility, simplicity, interchangeability, ease 
of monitoring and testing, and ergonomics. 


 Access. Access is the ability to reach machines and malfunctioning 
components. Adequate space immediately around mechanical equipment units 
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should be provided to allow for inspection, maintenance and repair, and the 
ability to reach and pull malfunctioning components without having to remove 
functioning components. 


 Visibility. Visibility refers to the clear and accessible placement of 
performance or condition indicators. Indicators, including gauges, meters, 
alarms, test points, and valves, should be both visible and accessible. 


 Simplicity. The system design should reduce the complexity of subsystems and 
parts and use common parts in order to improve maintainability. High quality, 
reliable, low maintenance materials and components such as stainless steel, 
sealed bearings, watertight units, and special coatings are preferred. 


 Interchangeability. Interchangeability refers to installing like-functioning 
machines and replacing worn parts without major readjustment or calibration. 


 Monitoring and Testing. Components should have easily accessible test points 
without having to disconnect component parts. Design should include the 
ability to isolate components for testing, inspection, repair, removal, or 
replacement by installing valves, disconnects, and switches. 


 Human Factors (Ergonomics). Human factors considers a person’s physical 
ability to perform the required operation, maintenance task, or repair task, as 
well as visual and physical accessibility, handling, temperature, weight, 
communications, and other human characteristics that may reduce 
maintainability. Designs should account for human factors limitations by 
incorporating accommodations for: 


 Large, heavy or otherwise awkward units, such as equipment room access 
doors capable of passing oversized equipment. 


 The installation of built-in cranes, hoists, or chainfalls to enable the 
hoisting of large or heavy components. 


 The provision of special lighting in areas where installed lighting is 
obstructed by equipment or other structures. 


13.3.2    Supportability 


Supportability builds upon reliability and maintainability, and relates to the life-cycle support 
elements necessary for effective availability. Supportability factors include parts availability, 
off-site repair capability, special tooling and skills, and technical data.  


 Parts Availability. When possible, standard parts should be specified to 
minimize parts stocking and to avoid mixing incompatible parts. Just-in-Time 
capability should be used whenever possible. 


 Repair Capability. Consider whether components can be repaired locally or 
overseas, whether the service is widely available, and whether there is a single 
vendor. Also consider costs, and turn-around time issues. 
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 Special Tooling and Skills. System design should include a tool and skills 
analysis that examines the expected tasks to be performed and identifies the 
needed tools, materials, skills, and skill levels for the task. 


 Technical Data. Technical data is required to develop maintenance 
procedures, perform repair, and analyze equipment performance and 
condition. Technical data includes information in the M&O Manual, engineering 
and assembly drawings of the machines, schematics and wiring diagrams, 
control sequences, as-builts, safety notices, and test certifications. 


13.4    COMMISSIONING AND SUSTAINABILITY 


Sustainability is an increasing priority for facility and equipment design and maintenance. The 
synergy of sustainability, maintainability, and “green design” practices increase energy and 
water efficiency while improving the work quality of building occupants by increasing their 
productivity, health, safety, security, and comfort.  


Federal agencies are responsible for addressing sustainability goals pursuant to Executive 
Order 13423, Energy Independence Security Act (EISA) 2007, the Energy Policy Act of 2005 
(EPACT 2005), and the Federal Leadership in High Performance and Sustainable Buildings 
Memorandum of Understanding (MOU), all which require federal agencies to consider 
sustainable principles and resource management in the acquisition, planning, design, and 
construction of federal facilities. Goals for improving the sustainability of facilities and 
equipment include:  


 Using resources efficiently and minimizing material resource consumption, 
including energy, water, land, and materials, during the design process, the 
construction process, and throughout the life of the facility. 


 Maximizing resource reuse while maintaining financial stewardship. 


 Maximizing equipment life while minimizing downfalls and avoiding hazardous 
conditions. 


 Creating a healthy and productive work environment for the building 
occupants. 


 Building and maintaining facilities for long-term use. 


 Protecting and, where appropriate, restoring the natural environment. 


 Attaining LEED® certification. 


Sustainability is a fundamental goal of the commissioning process. Commissioning promotes 
cost-effective methods of reducing energy and water use, maximizing equipment life-cycles, 
improving indoor environmental quality for occupants, and reducing demands for building 
system maintenance. Critical to the sustainability of any building system is information 
collection, analysis, and education of building maintenance staff as well as occupants. 
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13.5    THE COMMISSIONING TEAM 


The commissioning team is responsible for the preparation of a commissioning plan for 
fundamental total building commissioning, retrocommissioning, recommissioning, or ongoing 
commissioning. 


A commissioning team is led by a commissioning authority (CxA). In general, the 
commissioning authority should be an independent, certified, impartial third party with the 
responsibility to develop and coordinate the execution of the commissioning plan, observe 
and document performance, and ensure that installed systems are functioning in accordance 
with the documented design intent and contract documents. The CxA may be a qualified 
employee of the building maintenance staff, although an independent CxA is preferred. For 
buildings seeking LEED® New Construction certification, an independent CxA is required for 
large projects (over 50,000 square feet).  


The CxA coordinates the commissioning team which includes representatives of the following 
stakeholders: 


 Owner representatives 


 Building occupants and users 


 Safety, security, and biohazard personnel 


 Facilities maintenance and operations personnel 


For new construction projects, the commissioning team is formed during the project planning 
stage. Additional commissioning team members for new construction projects include: 


 All involved contractors (e.g., general, controls, sheet metal, test and balance, 
mechanical, electrical, HVAC, life safety, etc.) 


 Architects and engineers involved from each specialization 


Members of the commissioning team are formally assigned with clearly defined roles and 
responsibilities to be accountable for all decisions. Members must be prepared to commit the 
time required to fulfill these responsibilities. 


13.6    THE COMMISSIONING PROCESS 


13.6.1    Owner Needs 


The commissioning team should have awareness of the owner’s vision of the facility, its use 
and operation requirements, and the owner’s performance goals and objectives. This vision 
should consider budget constraints, schedules, and other limitations. In both new construction 
and existing buildings, the commissioning process should meet the owner’s expectations for 
timeliness and professionalism. 


New construction projects require additional detail regarding design intent. A clear basis of 
design provides direction regarding the facility’s functional needs, the intended levels and 
quality of environmental control, environmental needs, biohazard and security requirements, 
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and schedules. The design intent serves as the basis for the contract documentation and as a 
reference to clarify uncertainties. The final design intent becomes part of the systems 
manual. 


13.6.2    The Commissioning Plan 


A commissioning plan should be developed based on the owner’s needs for building efficiency 
and functionality. The plan may be broadly applied to a diverse set of buildings, systems, and 
equipment but customized requirements should be developed for each building. The plan 
should address, at a minimum, the heating system, cooling system, humidity control system, 
lighting system, safety systems, and the building automation controls. The commissioning 
plan: 


 Is a comprehensive document that details how each system will be tested and 
inspected for conformance to the owner’s design intent or goals for building 
systems.  


 Defines the scope and detail of all systems to be commissioned. 


 Identifies all relevant stakeholders and team members. 


 Identifies the role and authority of all team members. 


 Defines the methods and procedures that will be used for the verification, 
functional performance, and condition acceptance tests. 


 Defines the sampling strategy that will be used for the verification and testing. 


 Identifies the maintenance and operations (M&O) manuals, warranties, and 
training requirements. 


 Develops the commissioning schedule. 


The plan may be enacted for a set time frame (total building commissioning, 
retrocommissioning, or recommissioning) or for long-term building maintenance and 
operations (ongoing commissioning). 


13.6.3    Building System Investigation and Analysis 


Testing and analysis should be conducted to ensure that building systems and equipment are 
functioning correctly and as intended to meet current owner needs and sustainability 
requirements. 


 New Construction 13.6.3.1   
For new construction, commissioning should be a fundamental part of construction from the 
design phase through full building occupancy. In the design phase, the commissioning process 
seeks to match equipment to occupancy needs, considering factors such as comfort, safety, 
and health. Through reviews and testing, commissioning will confirm that each building 
system meets the design intent during peak and partial loads and during various seasons while 
optimizing reliability and energy efficiency.  
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A primary responsibility of the commissioning authority is to review the building design 
relative to the owner’s efficiency goals and identify potential flaws, oversights, and 
insufficient detail. Deficiencies that the commissioning authority routinely detects include 
life-cycle availability issues, hidden defects (often caused during installation), specification 
errors, and substitution by suppliers. These frequently result in oversizing and inefficiency, 
incompatibility with other components or material, and difficulty with maintainability and 
sustainability. 


Commissioning requirements should be written into building specifications. The construction 
specifications define the scope of the contractor’s participation in commissioning, provide 
general requirements for quality and condition testing, assign the test engineer to coordinate 
all commissioning requirements for the contractor, and detail the responsibilities of 
mechanical and electrical subcontractors and vendors during commissioning. Construction 
specifications should address the following issues: 


 Measurement and measurement data requirements. 


 Piping and duct system cleaning and flushing requirements. 


 Bearing data, support structure diagrams, and configuration requirements. 


 Equipment configuration, operating parameters, sequence of operations, 
operational set-points, and line-diagram requirements. 


 Test instrumentation and sensor requirements. 


 Vibration test procedures and frequency spectrum and amplitude 
requirements. 


 Lubrication, hydraulic, and insulating oil condition and quality requirements. 


 Lubricant sampling point locations. 


 Infrared thermographic survey requirements for electrical systems, piping 
insulation, roofs, furnaces, boilers, motors, bearings, and standards. 


 Airborne ultrasonic survey requirements for electrical systems (for arcing), 
compressed air piping (for leakage), and steam traps (for operation). 


 Electrical testing requirements. 


Throughout the construction process, the CxA should perform quality construction checks to 
assure compliance with design specifications. Additionally, the CxA directs the M&O training 
during the construction phase, reviews submittals of high-risk components, and conducts 
partnering sessions with the construction team to establish a trust relationship between all 
parties. 


After installation of building components, baseline data must be gathered by the CxA during 
the testing and balancing (TAB) process. TAB procedures follow recognized standards such as 
the American Society of Heating, Refrigeration, and Air-Conditioning Engineers (ASHRAE) and 
should be done concurrently on mechanical equipment, electrical equipment, duct, pipe, and 
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control systems to verify that pressure and flow rates meet design requirements. During the 
TAB evaluation, the CxA will witness and verify all equipment startup, testing, balancing, and 
calibration activities and verify all equipment warranties, special tools, and spare parts lists. 


After equipment is installed and balanced, a verification and pre-functional test may be 
completed. The CxA ensures that all systems, associated systems, and control systems are 
completed, calibrated, and in accordance with the contract documents. This includes all 
operating modes, interlocks, control responses, and specific responses to abnormal or 
emergency conditions. With building systems fully installed and verified, functional 
performance testing can occur. 


 Existing Buildings 13.6.3.2   
For existing buildings that do not yet have continuous monitoring capabilities, some form of 
field test is required to commission building systems. While building owners can determine 
the most suitable methods for their needs, the suggested approach is to conduct functional 
performance testing. Functional performance testing allows for both the establishment of 
baseline performance data and a method of determining which systems fail to meet owner 
needs and requirements. 


 Functional Performance Tests  13.6.3.3   
Functional performance tests are used in both new construction and existing buildings to 
demonstrate and document the performance of the systems. Each functional performance 
test should be performed under conditions that simulate actual operating conditions. 
Maintenance and operations personnel observe the verification and performance testing. The 
process is illustrated in Figure 13-2. 
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Figure 13-2. Functional Performance Test Process 


 


In new construction, the testing progresses from individual components through subsystems to 
complete systems. Where errors occur, the contractor shall correct any conflicts and 
deficiencies to the satisfaction of the owner. At the satisfactory completion of all verified 
tests, the building equipment and systems shall meet the condition required by the contract 
documents as a complete and operational system. 


In existing buildings the opposite approach is recommended. Testing should begin with 
complete systems. When systems fail, individual subsystems or components may be tested. 
This process assumes that an integrated system that does not pass a performance test must 
have one or more subsystems, equipment, or components not in compliance with goals for 
efficiency established in the commissioning plan. If this is the case, specific testing and 
improvement for subsystems, equipment, or components must be conducted to bring the 
overall system into compliance.  


The required tests vary based on the type and size of the system, the number of systems, the 
relationship among building systems, and the specific owner requirements. For completion, 
every mode of system operation, all system equipment, components, zones, and all items in 
the control sequence must be proven operational under partial and full loading, abnormal 
conditions, and emergency conditions. If deficiencies are found, they should be corrected and 
retested in accordance with the commissioning plan requirements. 
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 Document Review 13.6.3.4   
In addition to system testing, all M&O manuals for building systems should be reviewed as 
part of the commissioning process. Any relevant equipment warranties should also be 
reviewed to verify that all requirements to keep warranties valid are clearly stated. The M&O 
manuals should be organized by major systems.  


Properly prepared M&O manuals should include the following: 


 Detailed description of systems and components 


 Wiring and control diagrams 


 Control sequence of operation 


 Procedures for starting, operating, and shutting-down 


 Installation instructions 


 Maintenance plan and schedule 


 Condition monitoring plan and schedule 


 Parts lists and sources of supply 


 List and contact information on manufacturers and vendors 


 Emergency instructions and safety procedures 


 Environmental concerns 


 Approved certifications and laboratory test results 


 Test and balance reports 


 As-built drawings 


 Performance test results 


 Test procedures 


 Performance curves, rating data, baseline data 


 Warranties and guarantees 


 The CxA should report any deficiencies that are found in the M&O manuals. 
Manuals should be corrected and maintained by facilities maintenance 
personnel. 
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 Warranty Enforcement 13.6.3.5   
Warranties and maintenance records should be archived and tracked in the M&O manuals and 
the CMMS. In the event of a warranty dispute, the warranty, testing, and historical 
documentation shall be used to assess liability. 


13.6.4    Implementation of Efficiency-Related Projects 


Based on documented performance discrepancies, facilities staff should perform a savings and 
cost analysis of all practical measures to meet the constraints and economic criteria of the 
owner, along with a discussion of any effect on M&O procedures. Necessary building repairs, 
improvements, or upgrades should be prioritized based on the needs and constraints of the 
owner. Opportunities to make no- or low-cost capital improvements to enhance building 
performance should be noted. Long-term goals for system upgrades should be established and 
incorporated into facility capital improvement plans. 


As part of facility upgrades, automated building systems and system-level metering for 
various building components should be considered, if not already in place. Automated 
building systems provide information to support the ongoing accountability and optimization 
of building energy performance and help identify opportunities for additional energy savings 
investments. Building automation systems can be used to automatically control key building 
systems including but not limited to: heating, cooling, ventilation, and lighting. A preventive 
maintenance program should be established to ensure that automation system components 
are repaired or replaced according to manufacturer specifications. Building automation 
systems should be used to inform decisions regarding ongoing building system improvements. 


Building and system-level advanced metering will provide accurate energy-use information for 
various building systems and support active energy management policies. Metering can be 
used to capture information regarding the most significant building loads. The output from 
metering data can be used to identify changes in consumption and opportunities for energy 
saving improvements. Both metering and building automation systems greatly assist in the 
commissioning process and are critical components of buildings using an ongoing 
commissioning strategy to maintain peak efficiencies. 


13.6.5    Training 


Training of facilities managers is critical for optimizing building performance. Training for 
facilities management staff should build awareness and skills in a broad range of sustainable 
building operations topics. M&O personnel should be involved in the commissioning process. 
The facility manager and lead engineer determine in which areas and how rigorous training 
should be for all commissioned equipment. The operator training should provide a complete 
overview of all equipment components, subsystems, and systems with emphasis on: 


 Documentation in the M&O manuals 


 How to use the M&O manuals 


 System operation procedures for all modes of operation-warm up, cool down, 
occupied, unoccupied, etc. 


 Acceptable tolerances for system adjustments in all operating modes 
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 Procedures for abnormal and emergency conditions 


For newly-installed systems, vendors are responsible for providing training on their own 
equipment. Prior to training, the vendor should submit for review and approval a written plan 
addressing the following elements: 


 Equipment (included in training) 


 Intended audience 


 Location of training 


 Objectives 


 Subjects covered  


 Duration of training on each subject 


 Instructor for each subject and qualifications 


 Methods (classroom lecture, video, site walk-through, actual operational 
demonstrations, written handouts, etc.) 


Participants may include the owner, operators, building manager, and any project team 
members or contracts for new construction projects. The training should be thorough and of a 
reasonable length. The training may be recorded for refreshing, training, and reference 
purposes.  


Table 13-1 provides a format to use in tracking specific equipment pieces through the 
commissioning process. 
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Table 13-1. Pumps Schedule #M-1 


DESIGN CRITERIA SPECIFIED SUBMITTED BALANCED COMMISSIONED 


Pump Number     


Serving     


Type     


Flow (GPM)     


Fluid     


Head (ft.)     


Efficiency (%)     


Suction/Discharge Conn. (In.)     


Motor HP     


Motor RPM     


Power Source (V/PH/HZ)     


Manufacturer     


Model Number     


Serial Number     


Starter Type (X-line, Red. V, AFD)     


Manufacturer     


Size     


Starter By (Div. 15 or Div. 16)     


Alternator Required (yes)(no)     


Manufacturer     


Model     


Pump Flow % System Flow     
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Table 13-2. Pumps Schedule #M-1 (Continued) 


DESIGN CRITERIA SPECIFIED SUBMITTED BALANCED COMMISSIONED 


Type Base (Interia)(housekeeping)     


Isolation Required (yes)(no)     


Flow Control Valve Required 
(yes)(no) 


    


Base Grouted     


Floor Drains in Vicinity     


Alignment Checks     


Gauges Installed/Isolation Valve          


At Suction Flange     


 At Discharge Flange     


Across Strainer     


Isolation Valves Installed     


Check Valve Installed     


Strainer Clean     


Flow Control Device Installed     


Flexible Connectors Installed     


Pump Rotation Check     


The following data will be used as a base. It shall be the final reading after strainer is cleaned and 
system is balanced at 100% speed. 


Strainer Inlet Pressure (PSIG)     


Pump Suction Pressure (PSIG)     


Pump Discharge Pressure (PSIG)     


Pump Head (PSIG/Ft.)     


Motor Amps (each phase)     


Motor Volts (each phase)     
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Table 13-3. Pumps Schedule #M-1 (Continued) 


DESIGN CRITERIA SPECIFIED SUBMITTED BALANCED COMMISSIONED 


Motor HZ     


Control Signal to AFD     


Pump Shut-off Head (PSIG/Ft.)     


Pump Curve Shut-off Head (Ft.)     


Pump Shut-down Pressure (PSIG)     


Pressure at Highest Point (PSIG)     


Pump Accessories     


Air Separator @ Pump Suct.     


Air Vent with Shut-off     


Drain with Valve     


COMMISSIONING CHECK  COMMISSIONED    


Relief Valve     


Pipe to Drain     


City Water Make-up     


PRV     


Strainer     


Isolation Valves     


Quick Fill Bypass     


Backflow Preventer     


Pre-Pressurized Exp. Tank     


Air Eliminator     


Lock Shield Isolation Valve     


Gauge & Shut-off     


13-17







NASA RELIABILITY-CENTERED MAINTENANCE GUIDE 
FOR FACILITIES AND COLLATERAL EQUIPMENT 


This page intentionally left blank. 


 


September 2008 13-18 13-18 September 2008







NASA RELIABILITY-CENTERED MAINTENANCE GUIDE 
FOR FACILITIES AND COLLATERAL EQUIPMENT 


 


September 2008             


14.0    


                                            


MAINTAINABILITY 


14.1    INTRODUCTION 


Maintainability is emphasized because an estimated 38 percent of life-cycle cost is directed 
toward maintainability issues.30 The term maintainability has the following meanings: 


 A characteristic of design, construction, and installation, expressed as the 
probability that an item will be retained in or restored to a specified condition 
within a given period of time. This probability is based on the assumption that 
maintenance is performed in accordance with prescribed procedures and 
resources. 


 The ease with which maintenance of a functional unit can be performed in 
accordance with prescribed requirements. 


Maintainability is described in MIL-HDBK-470A dated 4 August 1997, Designing and Developing 
Maintainable Products and Systems (based on Blanchard31) as:  


The relative ease and economy of time and resources with which an item can 
be retained in, or restored to, a specified condition when maintenance is 
performed by personnel having specified skill levels, using prescribed 
procedures and resources, at each prescribed level of maintenance and repair. 
In this context, it is a function of design. 


Design for maintainability requires a product that is serviceable (i.e., easily repaired) and 
supportable (i.e., able to be kept in or restored to a usable condition in a cost-effective 
manner). Supportability has a design subset involving testability. Testability is a design 
characteristic that allows verification of the status to be determined and faults within the 
item to be isolated in a timely and effective manner. Testability can be achieved through the 
use of build-in-test equipment so the new item can demonstrate its status for routine trouble 
shooting. Testability also allows for verification that the equipment has been restored to 
useful condition following maintenance. 


Maintainability was defined as "the ability to maintain in the least amount of time at the 
lowest cost." Doing nothing with respect to equipment and system maintenance was not 
considered to be a great plan. Design for maintainability is not too expensive if it is 
considered early in the design process. Failure to provide for maintainability can be very 
expensive as retrofits to correct problems are notoriously expensive; emergency repairs 
brought about by poor maintenance are often done in a non-competitive environment; and 
equipment failure can lead to disruption of operations, system damage, and/or building 
damage. Poor maintenance can also result in increased day-to-day equipment loads.32


 


30 US Army Materiel Systems Analysis Activity (AMSAA).  


31 Benjamin S. Blanchard: Maintainability: A Key to Effective Serviceability and Maintenance Management (1995). 


32 John Rydzewski: Stupid Things We Do to Mess up Maintainability (27 June 2000). 
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Inaccessible equipment is a common maintainability problem. Examples of poor accessibility 
include but are not limited to the following: 


 Equipment installed above inaccessible ceilings 


 Hard-wired electrical switches mounted on access panels 


 Access panels on the wrong side of equipment (no space for access) 


 Air-handling units with no coil access 


 Electrical panels with clearance not in compliance with the National Electric 
Code (NEC) 


 Equipment with electrical (control) panels which do not have clearance in 
compliance with the manufacturer’s recommendations and NEC 


Maintainability should be considered during original design, during renovations, and during 
equipment and system replacement. Inadequate detailing for access, inadequate detailing for 
installation, and improper specifications (indoor equipment being used outside) are common 
problems.  


A University of Wisconsin-Madison report on the results of a research project33 to document 
the cost-effectiveness of design for maintainability used the following design review 
questions:  


 Value engineering asks whether the design is correct. 


 Constructability asks whether this design can be built cost-effectively.  


 General contracting asks whether the installed equipment complies with all 
applicable codes and manufacturer guidelines. 


 Commissioning asks whether the design and installation meet design intent.  


 Maintainability asks whether the design can be maintained and operated cost-
effectively.  


The research project identified three primary barriers to design for maintainability: 


 Inadequate communications 


 The existence of two distinct cultures: 


 Focused on building facilities 


 Focused on using or maintaining facilities 


                                             


33 Blanchard: Maintainability. Wiley, New York (1995). 
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 A misunderstanding of the relationship between cost and value 


Greg Sibley, with Vanderweil Engineers of Princeton, New Jersey, describes34 an activist 
approach to design for maintainability. He strongly endorses the idea of the design engineer 
reviewing project goals and strategies with other members of the design team. Sibley 
recommends that a pre-construction document be assembled which collects owner 
maintenance criteria, operation criteria, capabilities, wants, needs, and preferences. 


This information leads to a Project Basis of Engineering that, in detailed outline form, 
provides system descriptions, design criteria, an expanded program, and specifications. The 
Project Basis of Engineering serves as a means of facilitating understanding and buy-in on the 
part of all members of the design team. Sibley recommends that construction documents 
show all balancing and test points on the drawings, provide for maintenance access and 
isolation of all equipment, and provide electrical outlets and lighting for maintenance 
operations. 


14.2    SUMMARY 


For success in safely and securely maintaining and operating complex NASA facilities, NASA 
must continually examine the life-cycle management strategies it uses. NASA is incorporating 
technology to streamline processes to be more efficient and cost-effective, while 
simultaneously demanding high quality results. In this environment, design must expand 
beyond short-term goals which overlook life-cycle costs of maintenance and operations. 
Ignored life-cycle cost factors will negatively impact equipment productivity and availability. 
Accordingly, maintainability strategies must be further examined. 


The Construction Industry Institute (CII) Maintainability Research Team has developed a model 
process for maintainability implementation consisting of the following six milestones: 


 Commit to implementing maintainability 


 Establish a maintainability program 


 Obtain maintainability capabilities 


 Plan a maintainability implementation 


 Implement maintainability 


 Update design program 


The goal of a maintainability program is to design systems and facilities for optimal long-term 
availability. Maintenance considerations should drive the project planning and design. NASA 
hopes to achieve optimal long-term availability by performing the following: 


 Plan and design for reliability, maintainability, availability, and sustainability 
at the beginning of the project. The maintainability program manual states, 


                                             


34 Greg Sibley: Design for Maintainability: A Consulting Engineer's View (27 June 2000). 
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“the true cost effectiveness of a design project is reflected through the life-
cycle performance and cost.” Early consideration of reliability, maintainability, 
and availability allows for the greatest opportunity to affect initial and long-
term costs to return maximum benefits. 


 Establishing ownership early in the project builds responsibility and 
accountability among the team members. 


 Testing for compliance with design specifications before installation will ensure 
run-time-ready projects. A smooth transition from product development to the 
end-users (operators and maintainers) requires proper maintenance and 
operations training with complete equipment documentation. 


The maximum benefits of a maintainability program are achievable if the entire life-cycle of 
the system becomes a consideration during project design or project planning. The design for 
maintainability will contribute to the following results: 


 Improved equipment reliability 


 Increased equipment availability 


 Improved equipment performance through commissioning  


 Control of maintenance costs 


 Application of innovative technology such as condition monitoring and RCM  


 Improved capability and use of human resources 


 Increased safety 


 Smooth project transition with compressed start-up time 


14.3    MAINTAINABILITY, RELIABILITY, AND AVAILABILITY 


Maintainability has true design characteristics. Attempts to improve the inherent 
maintainability of a product or item after the design is frozen is usually expensive, 
inefficient, and ineffective. 


Poor maintainability results in unavailable equipment which is expensive and results in an 
irritable state for all parties involved with the equipment. 


Reliability and maintainability are considered complementary disciplines from the inherent 
availability equation. Inherent availability looks at availability from a design perspective:  


 MTTR) (MTBF
Ai


+
=


MTBF


 


 Where Ai = Inherent Availability 


 MTBF = Mean Time Between Failure (also, Mean Time to Failure) 
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 MTTR = Mean Time to Repair or Replace 


If MTBF is very large when compared to MTTR, availability will be higher. As reliability 
decreases (i.e., MTBF becomes smaller), better maintainability (i.e., shorter MTTR) is needed 
to achieve the same Ai. As reliability increases then there is not as urgent a need to improve 
maintainability in order to achieve the same Ai. Tradeoffs can be made between reliability 
and maintainability to achieve the same Ai. Reliability and maintainability must work together 
closely to achieve NASA maintainability goals. Ai is the largest observable availability value 
assuming no system or process misuse. 


Operational availability looks at availability by collecting all of the abuses in a practical 
system: 


Ao = MTBM /(MTBM + MDT) 


 Where Ao = Operational Availability 


 MTBM = Mean Time Between Maintenance 


 MDT = Mean Down Time 


The MTBM includes all corrective and preventive actions; MTBF only accounts for failures. The 
MDT includes all time associated with the system being down for corrective maintenance 
including delays (MTTR only addresses repair time) and self-imposed downtime for preventive 
maintenance (PM). Ao is a smaller availability number than Ai because of naturally occurring 
abuses.  


The following should be included in the time-to-repair calculations: 


 Time to successfully diagnose the cause of the failure. 


 Time to procure or deliver the parts necessary to perform the repair. 


 Time to gain access to the failed part or parts. 


 Time to remove the failed components and replace them with functioning 
ones. 


 Time to bring the system back to operating status. 


 Time to verify that the system is functioning within specifications. 


 Time to “to close up” a system and return to normal operation. 


Table 14-1 provides standard definitions for reliability and maintainability terms. 
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Table 14-1. Maintainability Metrics 


Measure  Description 


Mean Time to Repair (MTTR) 
The arithmetic average of the maintenance cycle times for the 
individual maintenance actions of a system (excludes preventive 
maintenance). 


Mean Preventive Maintenance 
Time 


The arithmetic average of the maintenance cycle times for the 
individual preventive maintenance actions of a system (inspection, 
calibration, planned replacement, etc.). 


Median Active Corrective 
Maintenance Time 


The value of corrective maintenance time that divides all 
downtime values for corrective maintenance so that 50 percent are 
equal or greater than the median. 


Mean Active Maintenance Time 
The arithmetic average elapsed time needed to perform 
maintenance (both preventive and corrective) excluding logistic 
and administrative delays. 


Maximum Active Corrective 
Maintenance Time 


That value of downtime below which one can expect a specified 
percent of all corrective maintenance to be completed; must be 
stated at a given percentile, usually 90 or 95; primarily related to a 
lognormal distribution. 


Mean Time to Restore System For highly redundant systems, this is the time need to switch to a 
redundant backup unit. 


Mean Down Time 
The arithmetic average time that a system is not operational due 
to repair or preventive maintenance. This includes logistic and 
administrative delays. 


Maintenance Labor Hours per 
Hour/Cycle/Action/Month 


A measure of labor hours expended (based on operating or calendar 
time, maintenance actions, or operating cycles). 


 


14.4    THEORY OF MAINTAINABILITY 


The advances in reliability and maintainability (R&M) over the past 50 years have largely been 
achieved through practice and empiricism, rather than through “theory.” Unlike 
aerodynamics or structural analysis, there are no laws that govern R&M, but there is a 
significant body of knowledge that influences design for R&M. Design for R&M has always been 
pragmatic, experience-driven, and evolutionary. Because performance (speed, agility, 
payload) is typically considered first, R&M testing and analysis usually follows performance 
analysis in the design process and relies on past experience with similar designs during the 
initial stages of development.  


Reliability and maintainability experts assert that inherent R&M is created by the design of a 
system and factors such as training, equipment, and supply support cannot compensate for a 
poorly designed product. The importance of R&M in design is also confirmed by studies that 
show that the opportunity to affect life-cycle cost impact is early in the design process with 
60 to 70 percent of the life-cycle cost defined by the time preliminary design studies are 
complete. Decisions regarding R&M and other aspects of performance are dynamic and 
iterative throughout the design process. As initial estimates of reliability are modified, 
maintainability considerations are also affected. The relationship between reliability and 
maintainability for effective life-cycle design is shown below in Figure 14-1. 
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Figure 14-1. Reliability and Maintainability Matrix 


 


For most components of a system in a design, the ideal method to hold life-cycle costs to a 
minimum is to have high reliability and easy maintainability (Zone 1 in Figure 14-1; that is a 
component that fails infrequently, requires little attention, and causes no major effort when 
it does fail (circuit breakers, switches, etc.). A component in Zone 2 fails frequently, but 
requires little attention when operating and is easily replaced (light bulbs, air filters, etc.). A 
reliable component that rarely fails, but could require significant attention during operation 
and major effort to replace would be assigned to Zone 3 (engines, generators, pumps, etc.). A 
component that fails frequently requires major effort in operation and major efforts to 
replace it would be in Zone 4. Systems with components in Zone 4 are typically not 
successful.  


The job of the design team is to ensure that the components are matched to the right zone 
and right purpose, so that resources are used effectively. Designing a headlight for an 
automobile to last 30 years is probably inappropriate, as is mounting a headlight with a 2 year 
life to the fender of the car in such a way that the car requires major disassembly to service 
it. 


To illustrate the relationship between reliability, maintainability, and life-cycle, consider two 
highly specialized and unique cases: the Space Shuttle and a NASCAR racer. For the Shuttle, 
reliability is essential because the costs of each mission are high and the psychological impact 
of failure makes it unacceptable. Thus the components of the Shuttle are generally high cost; 
extensive testing and high reliability requirements increase the cost to produce the items. 
The Shuttle also poses unique maintainability challenges: fixing components during a mission 
is difficult and transferring tools and parts reduces mission payload. The ideal situation is to 
have few maintainability tasks during missions, even for the components with high reliability. 
For the purposes of mission success, the objective is to have as many items in Zone 1 as 
possible. The Shuttle is designed for re-use, so performing maintenance between missions is 
integral to its design. As a system, the Shuttle is in Zone 3, and trying to migrate to Zone 1. 
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Parameters of its initial design limit the ability to make maintenance between missions 
easier, and the effects of age on the platform also tend to make it more difficult to maintain.  


A NASCAR racer of 2005 is far different than the “stock cars” of the 1950s and 1960s. A 
modern NASCAR racer also puts a premium on reliability. The costs of the components in the 
racer reflect the effort to make the components durable enough to survive the demanding 
environment they are used in. The design of a racer is also heavily altered from generic 
automotive configurations to enable rapid servicing (20 gallons of gas in seconds, changing 
tires in seconds, etc.) and replacement (changing an engine or other major assembly during 
the race is rare, but it can and does happen). The design of the racer and its components is 
optimized to achieve mission success at what most people would consider high cost. With 
millions of dollars in prize money at stake, these costs are relatively reasonable.  


Designers for most mass-produced products are typically tasked to develop items that are 
reliable and that require as little effort to maintain them as feasible within cost, weight, and 
other performance requirements. If the history or test experience of a product shows it to 
have a high failure rate or need for frequent maintenance, the objective of the designer must 
emphasize maintainability by placing that item in such a way as to minimize time and effort 
to restore the item.  


14.5    BACKGROUND 


Executive Order 13423 requires federal agencies to consider sustainable principles in the 
acquisition planning, design and construction of federal facilities. This report reviews this 
order and other laws, regulations, technology improvements, and industry trends that are 
driving advances in Sustainable Design, Design for Maintainability, and Total Building 
Commissioning (TBC).  


The study reviewed Sustainable Design, Design for Maintainability, and TBC practices at 10 
federal agencies: General Services Administration (GSA), Department of Energy (DOE), 
Environmental Protection Agency (EPA), Department of State (State), Department of Defense 
(DOD), Department of the Navy (Navy), Department of the Army (Army), Department of the 
Air Force (Air Force), Veterans Administration (VA), and National Parks Service (NPS). Seven 
industry organizations were consulted regarding their efforts to advance one or more of these 
practice areas, including: National Institute of Standards and Technology (NIST), National 
Institute of Building Standards (NIBS), American Society of Heating, Refrigeration Air 
Conditioning Engineers (ASHRAE), The Construction Industry Institute (CII), U.S. Green 
Building Council (USGBC), the Sustainable Buildings Industry Council (SBIC) and the Federal 
Facilities Council (FFC). The University of Wisconsin, State of Pennsylvania, New York City, 
the Washington Metropolitan Airport Authority, and several Architecture and Engineering 
firms were also contacted regarding their TBC programs and/or experience.  


The most significant maintainability initiative is the work by CII, which identifies 
opportunities for and provides an implementation strategy for maintainability. This initiative 
produced four publications: 


 Design for Maintainability Research Reports RR142-11 and RR142-12 


 Design for Maintainability 


 Improving Project Return on Investment Research Summary 142-1 
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 Design for Maintainability Guidebook Implementation Resource 142-2 


The CII initiative recommends the following approach to maintainability:   


 Secure corporate commitment. 


 Assign a corporate champion for implementation and commit the resources 
required for implementation. 


 Conduct a self audit to document the current level of maintainability practice. 


 Prepare and publish a corporate policy. 


 Prepare implementing procedures (procedural checklists, model specifications, 
measurable metrics, lessons learned database, etc.). 


 Develop and conduct an internal staff training program. 


 Implement a pilot project. 


 Expand implementation to all projects. 


 Periodically measure results achieved and revise program appropriately.  


14.6    MAINTAINABILITY AT OTHER FEDERAL AGENCIES  


Other federal agencies are embracing maintainability concepts to a limited extent. None has 
identified goals as comprehensive as those recommended by the CII research discussed above. 
Agencies in the lead include Navy, State, and GSA. State and GSA initiatives involve inserting 
sustainability requirements into A&E scopes of work. The Navy initiative is comprehensive and 
tied to development of the Whole Building Design Guide. Navy requires architects and 
engineers to produce Operations and Maintenance Service Instructions (OMSI) for all 
significant projects. These OMSI manuals are intended to improve the transition of ownership 
from construction contractors to maintenance and operations staffs. Navy invests from one 
half to one percent of the construction cost for the OMSI manuals and acknowledges the need 
to develop a more comprehensive policy on maintainability.  


Army and Air Force also acknowledged a need for policy on maintainability issues. Other 
agencies contacted are not doing anything formally, nor do they have policies regarding 
maintainability. 


Building Maintainability is not understood as well as sustainability. Although owners recognize 
the value of designing and constructing facilities to improve maintenance and operations, 
they lack a formal methodology for doing so. Generally, owners who value maintainability 
have focused primarily upon the following limited initiatives:  


 Timely acquisition of building system and equipment M&O documentation for 
building M&O manuals. 
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 Maintenance and operations staff involvement in the design review process 
(often during final design review, when opportunity to improve the design is 
minimal). 


 Creating lessons-learned files documenting startup and M&O problems to avoid 
repeating mistakes on subsequent projects. 


Until now, maintainability initiatives occurred during the construction and start up phases, 
and were reactive. These reactive initiatives missed the opportunity for significant 
improvements which could have been realized, had alternatives been considered prior to 
facility design completion. 


Maintainability proponents advocate applying maintainability concepts at the beginning of the 
facility acquisition process, starting with the concept development phase. Maintainability 
should be a significant project objective. Maintainability experience should factor into A&E 
selection. Maintainability should influence the design approach and drive material and 
equipment selection. Maintainability is fundamental to all building commissioning activities. 
Documents required for maintenance and operations, and appropriate training, should be 
identified and acquired prior to facility startup.  


The following recent developments have gained maintainability more visibility:  


 Technology advances, including RCM practices such as vibration sensing, 
thermal imaging, and oil analysis. 


 Business practices that solicit participation of all project stakeholders, 
including the maintenance and operations staff. 


 Material science advances with resultant impact on maintenance requirements. 


 Public policy changes, such as greater emphasis on life-cycle costing. 


 Increased use of metrics to measure facility performance. 


 Owners who demand higher operating reliability and more effective 
maintenance practices. 


 More sophisticated electrical and mechanical building systems that require 
more intensive maintenance support. 


 Greater emphasis on sustainability and green building practices that increase 
the requirements for facility operating efficiencies 
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14.7    FIRST PRINCIPLES OF MAINTAINABILITY DESIGN 


The following is adapted from the National Institute for Occupational Safety and Health 
website35. 


Maintainability is often confused with maintenance. Maintenance is a series of specific actions 
taken to restore a machine to full operational status. These actions may include servicing, 
troubleshooting, inspection, adjustment, removal and replacement, or in-place repair of 
components or systems on a machine. Preventive maintenance refers to the actions taken to 
retain a machine at a specified level of performance. It includes routine servicing and 
replacement of parts that are likely to fail during the next operational cycle. Corrective 
maintenance represents actions taken to restore a machine to an operational state after it is 
disabled due to a part or system failure. Reliability is the probability that the machine will 
perform its intended function for a specified interval of time under stated operating 
conditions. 


With the above definitions in place, introducing the following first principles (see Table 14-2) 
of maintainability design is possible. 


                                             


35 For more information, see http://www.cdc.gov/niosh/mining/topics/topicpage22.htm . 
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Table 14-2. First Principles of Maintainability Design 


 Maintainability should be a designed-in capability and not an add-on option.  


 Great maintenance procedures cannot overcome poor equipment design.  


 A complex design solution is often easier than a simple solution until you have to maintain it. 
Given the choice, opt for the simpler design.  


 Every point where two or more components come together or where you mount a component on 
the chassis represents a maintenance point.  


 Every maintenance point should be directly visible and fully accessible to the maintainer.  


 All parts or components are replaced eventually, so design for these eventualities.  


 Do not design for the "average" or 50th percentile person. To do so could exclude up to 60% of 
the users. Design for the user population, which includes the 10th-90th percentile person.  


 
Troubleshooting is not a form of gambling. Design maintenance and troubleshooting procedures 
to reduce the odds in the maintainer's favor. Provide specific indicators of pending or actual 
failures for all systems and major components.  


 


In order for the maintenance person to remember maintenance instructions, write them down 
and post them on the machine where he/she will make the decision while maintenance is being 
done. Label key components, show flow direction, and provide other decision-making 
information.  


 Design interfaces so that the component or connection can only go together correctly.  


 Design every interface so that you can install only the correct replacement part or component, 
by using unique bolting patterns, guide pins, or other features. 


 
Design each interface so that you can install acceptable alternative components without 
modifications. If two different components can serve the same function, design the mounting 
interface such that you can mount both units without modification. 


 
Since the unexpected can occur at any time, ensure that you sufficiently derate all mechanical, 
electrical, hydraulic, and pneumatic systems to withstand unexpected overloads without 
failures, degradation in performance, or negative safety consequences. 


Design line-of-sight visibility for all maintenance tasks that require visual inspection, servicing, 
adjustment, alignment, in-place repair, or removal and replacement of components.   
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Table 14-3. First Principles of Maintainability Design (Continued) 


 Because the easiest decision to make is often a go/no-go decision, design all maintenance 
decisions to be go/no-go decisions.  


 Design all systems and subsystems to fail to a safe mode or state so that a component or 
subsystem failure will not result in additional damage or employee injury.  


 Because it is sometimes difficult to see what is right in front of you, design all systems so that 
failures are obvious.  


 Special tools are rarely available when maintainers need them, so design all maintenance tasks 
to eliminate the need for special tools.  


 Design and locate all components and interfaces so that they are directly and easily accessible or 
reached for maintenance.  


 Do not force fit standard parts as a substitute for reliability, maintainability, performance, and 
design innovation.  


 Modularization of components reduces maintenance guess work, which in turn reduces 
maintenance downtime.  


 Maintenance errors add to the maintenance burden, so reduce the maintenance burden by 
eliminating or reducing the opportunity for human error.  


 
Because equipment operators sometimes cause equipment failure and damage, design the 
machine to be operator-proof by designing operator-controlled systems with emergency relief 
valves, overload safety devices, and other precautionary features.  


 Do not design maintenance tasks that rely on personnel to lift or maneuver heavy components.  


 To save time, design repair tasks, alignments, and adjustments so there minimal need to tear 
down or remove components.  


 Because a person's effective work envelope is determined by his or her reach, do not put 
maintenance or service points where they are effectively out of arm reach.  


Because a person's visual acuity decreases with age, viewing distance, and task complexity, do 
not locate visual inspection points more than 36 in (91.44 cm) away from where the maintainer's 
head is going to be while doing the inspection. Do not put visual inspection points behind 
components, under protective covers, or at other points that require work to reach them.  
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14.8    REVIEW FOR DESIGN MAINTAINABILITY CONSIDERATIONS 


The following maintainability factors should be considered and reviewed: 


 Non-Interference of Preventive Maintenance. Preventive maintenance should 
be minimized and require as little time as feasible. 


 Flexible Preventive Maintenance Schedule. Preventive maintenance 
schedules should be sufficiently flexible to accommodate changes in the 
schedule of other mission activities. 


 Redundancy. If maintenance is necessary and system operations will be 
interrupted, redundant installations should be considered in order to permit 
maintenance without interrupting system operation. 


 Goals of Designing for Maintainability. The following are goals for optimizing 
involvement in both preventive and corrective maintenance: 


 Reduce training requirements. 


 Reduce certain skill requirements. 


 Reduce time spent on preventive and corrective maintenance. 


 Increase overall maintenance capabilities (especially corrective 
maintenance). 


 Corrective Maintenance. The following maintainability factors should be 
considered: 


 The benefit gained from repair should be worth the time and effort 
expended on repair. 


 The time and effort involved in corrective maintenance should be weighed 
against the cost and feasibility of carrying replacement units. 


 Required calibration, alignment, or adjustment should be easily and 
accurately accomplished. 


 Automate fault detection and isolation tasks whenever possible. 


14.8.1    Equipment Design Requirements 


The following general requirements should be checked as part of the maintainability review: 


 Growth and Update. Facilities, equipment, and software design shall allow for 
reconfiguration and growth during the planned life-cycle. 


 Independence. Systems and subsystems shall be as functionally, mechanically, 
electrically, and electronically independent as practical to facilitate 
maintenance. 
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 Maintenance Support Services. Maintenance support services (e.g., electrical 
outlets) shall be accessible at potential problem locations or at a designated 
maintenance location. 


 Reliability. Equipment design shall reduce to a minimum the incidence of 
preventive and corrective maintenance. 


 Simplicity. Equipment design shall minimize maintenance complexity. 


 Time Requirements. Equipment design shall minimize the time requirements 
for maintenance. 


 Equipment. Maintenance equipment and tools shall be kept to a minimum. 


 Hazardous Conditions. System design shall preclude the introduction of 
hazardous conditions during maintenance procedures. Hazardous substances 
shall be monitored and controlled through dedicated systems. 


 Critical Operations. Critical systems shall be capable of undergoing 
maintenance without the interruption of critical services and shall be 
maintained. 


 Non-Critical Operations. Non-critical systems shall be designed to operate in 
degraded modes while awaiting maintenance. Degraded mode operation shall 
not cause additional damage to the system or aggravate the original fault. 


 Redundancy Loss. Notification of loss of operational redundancy shall be 
provided immediately. 


 Connectors. Quick-disconnect connectors shall be used.  


 Plug-In Installation. Plug-in type hardware installation and mounting 
techniques shall be employed.  


 Quick Release Fasteners. Quick release fasteners shall be used where 
consistent with other requirements (e.g., strength, sealing).  


 Replacement Capabilities. Capacity of replaceable or re-serviceable items 
(filters, screens, desiccant units, battery power supplies, etc.) shall be higher 
than the minimum functional requirements of the system. 


 Automation. Fault isolation, inspection, and checkout tasks shall be automated 
to the extent practical. 


 Restraints: Personnel and equipment mobility aids and restraints shall be 
provided to support maintenance. 


 Special Skills. Maintenance requiring special skills shall be minimized. 


 Soldering, Welding, and Brazing. Soldering, welding, brazing, and similar 
operations during maintenance shall be minimized. 
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14.8.2    Physical Accessibility Design Requirements 


Design requirements for physical access to equipment for the purpose of maintainability are 
provided below. 


 Relative Accessibility. Items most critical to system operation and which 
require rapid maintenance shall be most accessible. When relative criticality is 
not a factor, items requiring most frequent access shall be most accessible. 


 Access Dimensions. The minimum sizes for access openings for two hands, one 
hand, and fingers are shown in Table 14-4. 


 Access. Access to inspect or replace an item shall not require removal of more 
than one access cover.  


 Mounted Components. When feasible, components shall be no more than one 
deep in a bay or rack.  


 Shape. Accesses shall be designed to the shape that will enable the maintainer 
to do his or her job and not be limited only to conventional shapes. 


 Number of Accesses36. Whenever possible, one large access shall be provided 
rather than a number of small ones. 


 Protective Edges. Protective edges or fillets shall be provided on accesses that 
might injure maintainers or their tools. 


 Covers. Where physical access is required, one of the following practices shall 
be followed, with the order of preference as given. 


 Provide a sliding, translating, or hinged cap or door where debris, moisture, 
or other foreign materials might otherwise create a problem. 


 Provide a quick-opening cover plate in a cap that will meet stress 
requirements. 


 Self-Supporting Covers. All access covers that are not completely removable 
shall be self-supporting in the open position. 


 Rear Access. Sliding, rotating, or hinged equipment to which rear access is 
required shall be free to open, translate, or rotate its full distance. 


 Damage Inspection and Repair. Where feasible, the design of structures and 
equipment, including their interfaces and all portions of the pressure shell, 
bulkheads, and seals shall be accessible for damage inspection and repair. This 
shall apply to exterior as well as to interior surfaces. 


                                             


36 NASA Spacecraft Accessibility Program. 
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 Use of Tools and Test Equipment. Check points, adjustment points, test 
points, cables, connectors, and labels shall be accessible and visible during 
maintenance. Sufficient space shall be provided for the use of test equipment 
and other required tools without difficulty or hazard. 


 Fold-Out/Pull-Out Drawers and Cabinets. Fold-out/pull-out drawers and 
cabinets shall be used where possible to provide ease of access. 


 Slide-Out Stop. Limit stops shall be provided on racks and drawers which are 
required to be pulled out of their installed positions for maintenance. The limit 
stop design shall permit convenient overriding of stops for unit removal. 


 Service Points for Fluid System. Service points for filling, draining, purging, or 
bleeding shall be in accessible locations. 


 Plug Connectors. Full access shall be provided to plug connectors. 


 Cables. 


 Cables shall be routed so as to be readily accessible for inspection and 
repair. 


 Wire harness and fluid lines mounted in cable trays shall be located for 
ready access. 


 Panel, console, and rack mounted components shall have slack cable 
lengths or maintenance loops sufficient for removal of the connectors after 
the component has been extracted from its installed location, unless 
adequate internal access (physical and visual) is provided. 


 Cables shall not be routed external to the face of the equipment rack. 


 Fuses and Circuit Breakers. Fuses and circuit breakers shall be readily 
accessible for removal, replacement, and resetting. The condition of fuses 
(good or blown) shall be readily discernible without having to remove the fuse. 


 Structural Members. Structural components of units or chassis shall not 
prevent access to or removal of equipment. 


 Hazardous Conditions. If a hazardous condition exists behind an access, a 
safety indictor shall be provided. The access shall be equipped with an 
interlock that will de-energize the hazardous conditions when the barrier is 
opened or removed, and a manual override shall be provided. 


 Arc Flash. Improperly designed, installed or maintained equipment, improper 
work procedures, loose connections, or unsuccessful interruption of a fault 
could cause an arc flash. (Just an example: 10,000 A arc at 480V can be 
compared to 8 sticks of dynamite).  
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Table 14-4. Access Dimensions 


Minimal Two-Hand Access Openings without Visual Access 


Reaching with both hands to depth of 150 mm (5.0 in) to 490 mm (19.25 in) 


Width: 200 mm (8.0 in) or the depth or reach 
Light clothing: 


Height: 125 mm (5.0 in) 


Reaching full arm's length (to shoulders) with both arms 


Width: 200 mm (8.0 in) or the depth or reach 
Light clothing:  


Height: 125 mm (5.0 in) 


 


Inserting box grasped by handles on the front 


13 mm (0.5 in) clearance around box, assuming adequate clearance around handles 
 


Inserting box with hands on the sides 


Width: Box plus 115 mm (4.5 in) 
Light clothing 


±Height: 125 mm (5.0 in) or 13 mm (0.5 in) around box* 


 


* Whichever is larger  


± If hands curl around bottom, allow an extra 38 mm (1.5 in) for light clothing. 


Minimal one-hand access openings without visual access 


 Height x Width   
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Table 14-5. Access Dimensions (Continued) 


Empty hand, to wrist 


Bare hand, rolled 95 mm (3.75 in) sq or dia 
 


Bare hand, flat 55 mm (2.25 in) x 100 mm (4in) or 100 mm (4 in) dia 
 


Clenched hand, to wrist 


Bare hand 95 mm (3.75 in) x 125 mm (5.0 in) or 125 
mm (5.0 in) dia  


Arm to elbow 


Light clothing 100 mm (4.0 in) x 115 mm (4.5 in) 
 


Arm to shoulder 


Light clothing 125 mm (5.0 in) sq or dia 
 


Minimal Finger-Access to First Joint 


Push button access 


Bare hand 32 mm dia (1.26 in) 


Gloved hand 38 mm dia (1.5 in)  
 


Two finger twist access 


Bare hand object plus 50 mm (1.97 in) 


 
Gloved hand object plus 65 mm (2.56 in)  
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14.9    REPLACEMENT AND MODULARITY DESIGN REQUIREMENTS 


 Removal. Systems and subsystems shall be designed so that failed units can be 
removed without damaging or disturbing other components. 


 Independence. Where feasible, it shall not be necessary to remove or disable 
an operable unit to obtain access to a defective replaceable unit. 


 Component Labeling. Each removable component and its position on the unit 
shall be labeled with corresponding numbers or other identification. 


 Isolation Valves. Subsystems that contain liquids or high pressure gases 
(pressures exceeding 125 psia) and require maintenance shall be provided with 
isolation or disconnect valves to permit isolation and servicing and to aid in 
leak detection. 


 Spillage Control. Replaceable units shall be designed to control spillage and 
the release of gases during removal or replacement. 


 Fastener Coatings. Paint or coatings shall not adversely affect removal or 
installation of fasteners. 


 Short Life Components. Easy replacement shall be provided for components 
that fail frequently (e.g., lamps and fuses). 


 Guide Pins. For mounting and replacement of replaceable units, guides and 
guide pins shall be provided for alignment. 


 Replacement Specificity. All replaceable items shall be designed so that it will 
be physically impossible to insert the unit incorrectly. 


 Related Items. Items of the same or similar form which have different 
functional properties shall be readily identifiable and distinguishable and shall 
not be physically interchangeable. This indication shall be readily discernible 
with the component in its installed position. 


14.10    FAULT DETECTION AND ISOLATION DESIGN REQUIREMENTS 


Design requirements for fault detection and isolation are as follows: 


 General. Equipment design shall facilitate rapid and positive fault detection 
and isolation of defective items. 


 Diagnostic Capability. Mission-critical and life safety system equipment shall 
have an integrated diagnostic capability for all functional failures identified as 
known or expected to occur. 


 Manual Override. A manual override capability for all automatic control 
functions shall be provided. 
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 Portable Equipment. When built-in test equipment is not available, diagnostic 
tools or portable equipment shall be provided for fault isolation to the 
replacement unit level. 


 Critical Malfunction Alarm. If critical equipment is not regularly monitored an 
alarm (auditory, visual, or both) shall be designed to ensure detection. 


 Troubleshooting Sequence. A sequence of troubleshooting checks shall be 
specified to maximize trouble-shooting efficiency. 


 Test Equipment Accuracy. The accuracy of all test equipment shall exceed 
that of the equipment being tested. 


 Adjustment Controls. Appropriate feedback shall be provided for all 
adjustment controls and shall be readily discernible to the person making the 
adjustment while making the adjustment. Adjustment controls shall be 
reversible without dead band, slop, or hysteresis. 


14.10.1    Advantages of Improved Maintainability37 


Maintainability engineering seeks to increase efficiency and safety while reducing the cost of 
equipment maintenance. To this end, significant cost reductions in maintenance must begin 
with improved equipment design. Maintainability engineering will not eliminate the need for 
service and repair on equipment, but it does provide the following advantages: 


 Reduction of the time required to complete scheduled and unscheduled 
maintenance.  


 Minimization of the frequency of unscheduled maintenance by improving 
accessibility for inspection and servicing.  


 Reduction of maintenance errors and incorrect installations.  


 Improvement of post maintenance inspection.  


 Reduction of maintenance-related injuries.  


 Minimization of maintenance personnel training requirements.  


 Improved troubleshooting performance.  


The following list contains typical design problems on underground mobile equipment that are 
addressed by incorporating maintainability design. 


 Inadequate access opening size. 


                                             


37 For more information, see http://www.cdc.gov/niosh/mining/topics/topicpage22.htm . 
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 Poor layout of components in a compartment, necessitating removal and 
replacement of non-affected parts to access the failed units. 


 Inability to access mounting bolts or connectors or to use required tools. 


 Installing components in inaccessible interior cavities. 


 Inaccessible cables that run inside the frame or chassis. 


 Inaccessible fasteners and mechanical interfaces that require partial or 
complete disassembly. 


 Inadequate component handling capability and component machine interface 
design. 


 Inadequate design for routine maintenance, such as the inability to quickly 
remove and replace leaking hydraulic hoses and water lines, remove and 
replace failed hydraulic valves, do routine lubrication, and perform visual and 
physical inspections.  


 Inadequate fault isolation capability, such as difficulty determining the precise 
cause and location of a failure, reaching components to do visual inspections 
and to perform checks, limited or no designed-in fault diagnostic capabilities, 
or lack of effective failure indices.  


 Increased maintenance burden resulting from poor design and placement of 
components, subjecting them to damage.  


 Poor design regarding available resources, such as the need for maintenance 
personnel to build tools or handle 100 to 1,000 pound (45.36 to 453.59 kg) 
components.  


 Equipment complexity resulting from poor layout, such as the crowding of 
components into compartments with no regard to maintenance or replacement 
of individual items, overlaying hoses and power cables, making removal and 
replacement difficult.  


 Multiplying the number of valves, connectors, and other high-frequency 
replacement components as a design convenience.  


The successful application of maintainability design principles could reduce preventive 
maintenance and corrective maintenance time by 40 percent to 70 percent, maintenance 
labor costs by 10 percent to 25 percent, and maintenance risk significantly. 


14.10.2    Accessibility Examples 


See Table 14-6 for examples of accessibility issues. 
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Table 14-6. Examples of Accessibility Issues 


 


Large components, such as this motor, should have lift points clearly 
marked. Access opening should be large enough to accommodate 
materials handling equipment. 


 


Workers had to cut their own opening to access a maintenance 
point. 


 


Welding structural members over areas where hydraulic hoses and 
electrical conduit are run makes it difficult for the maintainer to 
gain access. Do not crowd components into compartments without 
regard for the need to maintain or replace individual items. 


 


There are many examples of good maintainability design. This 
module swings out from its cabinet to allow easy access to all 
maintenance points. 
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APPENDIX A:    GLOSSARY 


Acceptable Performance (Commissioning): Performance of systems, subsystems, and 
components that meet specified design performance parameters under actual load and 
responds to changing conditions and parameters appropriately as expected and specified. 


Age Exploration: The process of determining the most effective intervals for maintenance 
tasks.  It is called age exploration because it is often associated with identifying age related 
maintenance actions, such as overhaul and discard tasks, and then extending the interval 
between tasks. Age Exploration techniques are also applicable to PT&I tasks. 


Availability: (1) Informally, the time a machine or system is available for use.  (2) From the 
Overall Equipment Effectiveness (OEE) calculation, the actual run time of a machine or 
system divided by the scheduled run time.  Note that Availability differs slightly from Asset 
Utilization (Uptime) in that scheduled run time varies between facilities and is changed by 
factors such as scheduled maintenance actions, logistics, and/or administrative delays. 


B-Life. The time at which a set percentage of failures are expected.  For example, the B1 life 
is the elapsed time since putting into service when 1 percent of the units being examined will 
have failed; B10 is the elapsed time when 10 percent of the units will have failed. 


Basis of Design: A document that records the design criteria and assumptions upon which the 
design is based. 


Benchmarking: To seek out the best examples of methods, processes, procedures, and 
products in order to establish a standard and assess ones own performance in terms of 
quality, productivity, or cost. 


Building Commissioning: The systematic process for achieving, verifying, and documenting 
that the performance of NASA facilities and its equipment meet the design intent.  The 
process extends through all phases of a project and culminates with occupancy and operation.  
The process includes the testing and accepting of new or repaired building, system or 
component parts to verify proper installation. 


Calibration: A scheduled maintenance task characterized as an Inspection.  See Inspection. 


Collateral Equipment: Encompasses building-type equipment, built-in equipment, and large, 
substantially affixed equipment/property and is normally acquired and installed as part of a 
facility project as described below (also see Non-installed Equipment): 


 Building-Type Equipment: That equipment normally required to make a facility 
useful and operable. It is built in or affixed to the facility in such a manner that 
removal would impair the usefulness, safety, or environment of the facility.  Such 
equipment includes elevators; heating, ventilating and air conditioning systems; 
transformers; compressors; and other like items generally accepted as being an 
inherent part of a building or structure and essential to its utility. It also includes 
general building systems and subsystems such as electrical, plumbing, pneumatic, 
fire protection, and control and monitoring systems. 
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 Built-In or Large, Substantial Affixed Equipment: That equipment (other than 
building-type equipment) that is to be built in, affixed to, or installed in a facility 
in such a manner that the installation cost, including special foundations or unique 
utilities service, or the facility restoration work required after its removal is 
substantial. 


Commissioning: The process of testing and accepting a system, line, building and/or other 
plant component.  It is often the first (and sometimes last) opportunity for the "maintenance 
department" to identify a design or build defect.  Also see Building Commissioning. 


Commissioning Plan: A document that outlines the organization, scheduling allocation of 
resources, and documentation pertaining to the overall commissioning process. 


Computerized Maintenance Management System (CMMS): A set of computer software 
modules and equipment databases containing facility data with the capability to process the 
data for facilities maintenance management functions.  They provide historical data, report 
writing capabilities, job analysis, and more.  The data describe equipment, parts, jobs, 
crafts, costs, step-by-step instructions, and other information involved in the maintenance 
effort.  This information may be stored, viewed, analyzed, reproduced and updated with just 
a few keystrokes.  The maintenance-related functions typically include:  


 Facility/Equipment Inventory,  


 Facility/Equipment History, 


 Work Input Control, 


 Job Estimating, 


 Work Scheduling and Tracking, 


 Preventive and Predictive Maintenance, 


 Facility Inspection and Assessment, 


 Material Management, and 


 Utilities Management. 


Condition Assessment: Condition assessment is the inspection and documentation of the 
material condition of facilities and equipment, as measured against the applicable 
maintenance standard.  It provides the basis for long-range maintenance planning as well as 
annual work plans and budgets. 


Condition-Based Maintenance (CBM):  Facility and equipment maintenance scheduled only 
when the condition of the facility or equipment requires it.  CBM replaces maintenance 
scheduled at arbitrary time or usage intervals.  It usually involves the application of advanced 
technology to detect and assess the actual condition 
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Condition Monitoring (also known as Predictive Maintenance): The continuous or periodic 
monitoring and diagnosis of systems and equipment in order to forecast failure.  Condition 
Monitoring is a Time- or Cycle-Based Maintenance Action In condition monitoring advanced 
technology is used to assess machinery condition.  The data obtained allows for planning and 
scheduling preventive maintenance or repairs in advance of failure. 


Corrective Maintenance: See repair. 


Cost Effective: An economic determination of the Maintenance Approach and entails 
evaluation of maintenance costs, support costs, and consequences of failure.  Also see 
Effective Maintenance Task. 


Critical Failure: A failure involving a loss of function or secondary damage that could have a 
direct adverse effect on operating safety, on mission, or have significant economic impact. 


Critical Failure Mode: A failure mode that has significant mission, safety or maintenance 
effects that warrant the selection of maintenance tasks to prevent the critical failure mode 
from occurring. 


Current Replacement Value (CRV): Approximate cost to replace an existing facility in its 
present form.  The CRV is calculated by escalating facility and its equipment acquisition cost, 
and any incremental book value changes of $5,000 or more, to present-year dollars using the 
Engineering News Record (ENR) Building Cost Index (BCI). 


Deferred Maintenance (DM): "Deferred maintenance" is maintenance that was not performed 
when it should have been or was scheduled to be and which, therefore, is put off or delayed 
for a future period. For purposes of Federal Accounting Standard 6, maintenance is described 
as the act of keeping fixed assets in acceptable condition. It includes preventive 
maintenance, normal repairs, replacement of parts and structural components, and other 
activities needed to preserve the asset so that it continues to provide acceptable services and 
achieves its expected life.58 Maintenance excludes activities aimed at expanding the capacity 
of an asset or otherwise upgrading it to serve needs different from, or significantly greater 
than, those originally intended. 


Design Intent: A narrative description of systems equipment and their intended modes and 
sequences of operation. 


Dominant Failure Mode: A single failure mode that accounts for a significant portion of the 
failures of a complex item. 


Effective Maintenance: The application of the maintenance approach that will produce the 
required availability, at the lowest cost, without compromising human safety or health, the 
environment, or any other conditions the organization specifies. 


Effective Maintenance Task: A task that is characterized as performing its defined function 
with a high degree of success for a specified cost.   A maintenance task must be both 
applicable and effective.  The benefit of performing the task must be evaluated against the 
cost.  Cost includes many elements; the cost of the task, repair costs when failure occurs, 
collateral damage caused by failure, and the cost of lost mission (such as production, space 
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and flight operations, research, and administrative support) due to loss of the facilities and 
installed equipment function. 


Facilities Condition Index (FCI): A unitless number which or percentage which expresses the 
amount of Deferred Maintenance divided by the Current Replacement Value of the facility 
being evaluated. A FCI can exist for a single property or a collection of properties. FCI can be 
expressed on a scale of 1 to 5 (where 5 is excellent, no DM) as reported by NASA to the 
opposite where 1 is excellent. Other agencies and organizations report FCI on a scale of 0 – 
100 percent. 


Facilities Maintenance: The recurring day-to-day work required to preserve facilities 
(buildings, structures, grounds, utility systems, and installed equipment) in such a condition 
that they may be used for their designated purpose over an intended service life.  It includes 
the cost of labor, materials, and parts.  Maintenance minimizes or corrects wear and tear and 
thereby forestalls major repairs.  Facilities maintenance includes Preventative Maintenance, 
Condition Monitoring, Grounds Care, Programmed Maintenance, Repair, Trouble Calls, 
Replacement of Obsolete Items, and Service Request (Not a maintenance item but work 
performed by maintenance organizations).  Facilities Maintenance does not include new work 
or work on non-installed equipment. 


Failure: A cessation of proper function or performance; inability to meet a standard; 
nonperformance of what is requested or expected.  


Failure Effect: The consequences of failure. 


Failure Mode: The manner of failure.  For example, the motor stops is the failure, the reason 
the motor failed was the motor bearing seized, which is the failure mode. 


Failure Mode and Effects Analysis (FMEA): Analysis used to determine what parts fail, why 
they usually fail, and what effect their failure has on the systems in total.  The phase of RCM 
that identifies maintenance tasks. 


Failure Mode, Effects, and Criticality Analysis (FMECA): An extension of Failure Mode and 
Effects Analysis (FMEA). In addition to the basic FMEA, it includes a criticality analysis, which 
is used to chart the probability of failure modes against the severity of their consequences. 
The result highlights failure modes with relatively high probability and severity of 
consequences, allowing remedial effort to be directed where it will produce the greatest 
value. 


Failure Rate: The number of failures divided by an interval such as time or cycles.  The 
failure rate will change over time and can be greater than one (but will never be less than 
zero). 


Fiscal Year: In the Federal Government, it is the 12-month period from October 1 of one 
calendar year through September 30 of the following year. 


Function: Defined performance standard.  Usually quantitative in nature (e.g., flow rate, 
cooling capacity). 
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Functional Performance Test: A full range of checks and tests carried out to determine if all 
systems, subsystems, and components function in accordance with the design intent. 


Inspection: A time- or cycle-based action performed to identify hidden failure or potential 
failure. 


Infant Mortality Rate: The first stage of the product life cycle in use, characterized by high 
but declining failure rate. 


Infrared Thermography: A PT&I technique that uses infrared imaging to identify defects in 
electrical and electro-mechanical devices such as fuse boxes, circuit breakers, and 
switchgear.  It also can be used effectively in a non-predictive manner to detect thermal 
cavities and leaks in walls, ceilings, and rooftops, the correction of which can result in 
sizeable reductions in heating and air conditioning expenses.  Thermal imaging is extremely 
sensitive, and since it evaluates the heat an object emits, emittance and reflective factors of 
the object and environment must be considered. 


Key Performance Indicator (KPI): Critical few (key) indicators aligned throughout the 
organization that measure controllable performance and contribute towards achieving the 
organization objectives. 


Life Cycle: The successive stages of development that a facility passes through during its life 
time until it is disposed of or the process begins over again in its next generation.  Typically, 
facilities pass through the following stages in their lifetime: planning, design, construction, 
commissioning, occupancy, operation and maintenance, renewal/revitalization, and disposal. 


Maintainability: The ability to retain or restore function within a specified period of time, 
when provided with an identified level of tools, training, and procedures.  Maintainability 
factors include machine and systems access, visibility, simplicity, ease of monitoring or 
testing, special training requirements, special tools, and the capability of the local work force 


Maintenance: Action taken to retain function (i.e., prevent failure).  Actions include 
Preventive Maintenance, Condition Monitoring, lubrication and minor repair (such as replacing 
belts and filters), and inspection for failure.  Also see Preventive Maintenance and Condition 
Monitoring. 


Maintenance Approach: The plan to prevent failure and, when failure occurs, perform repair. 


Mean Time Between Failures (MTBF): The reciprocal of the failure rate; the average time to 
fail.  The MTBF is sometimes called the Mean Time to Fail (MTTF). 


Mean Time To Fail (MTTF): See Mean Time Between Failure. 


Mean Time to Repair: The avergae time to restore functionality to a failed system or 
component. 


Mission Critical: A building, area, or system that is critical to the site’s mission or is essential 
for the site’s performance to meet its goals.  Also see Mission Support and Site Support. 
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Mission Support: A building, area, or system that provides support to the site’s primary 
mission or assignment.  Also see Mission Critical and Site Support. 


Motor Circuit Analysis (MCA): A CM technique whereby the static characteristics (i.e.; 
impedance, capacitance to ground, inductance) of a motor or generator are measured as 
indicators of equipment condition.  


Motor Current Spectrum Analysis (MCSA): A CM technique whereby motor current signatures 
provide information on the electro-mechanical condition of AC induction motors.  It detects 
faults such as broken rotor bars, high resistance joints, and cracked rotor end rings by 
collecting motor current spectrums with clamp-on sensors and analyzing the data. 


Non–Collateral Equipment: All equipment other than installed equipment.  Such equipment, 
when acquired and used in a facility or a test apparatus, can be severed and removed after 
erection or installation without substantial loss of value or damage thereto or to the premises 
where installed.  Non-installed equipment imparts to the facility or test apparatus its 
particular character at the time, e.g., furniture in an office building, laboratory equipment in 
a laboratory, test equipment in a test facility, machine tools in a shop facility, computer in a 
computer facility, and it is not required to make the facility useful or operable as a structure 
or building. (See also Installed Equipment.) 


Pareto Analysis: A problem solving tool that breaks data down into manageable groups and 
identifies the greatest opportunity for return on investment.  The analysis is based on the 
Pareto Principle, also known as the 80:20 Rule.  Simply stated, the principle says that 20 
percent of a population will cause 80 percent of the problems associated with the population. 


Performance Standards: Those standards that an item is required to meet in order to 
maintain its required function.  The performance standard defines functional failure for the 
item. 


Potential Failure: An identifiable condition that indicates a failure is imminent. 


Preventive Maintenance: (1) Also called time-based maintenance or interval-based 
maintenance.  PM is the planned, scheduled periodic inspection, adjustment, cleaning, 
lubrication, parts replacement, and minor (no larger than Trouble Call scope) repair of 
equipment and systems for which a specific operator is not assigned.  PM consists of many 
checkpoint activities on items that, if disabled would interfere with an essential site's 
operation, endanger life or property, or involve high cost or long lead time for replacement.  
In a shift away from reactive maintenance, PM schedules periodic inspection and maintenance 
at predefined time or usage intervals in an attempt to reduce equipment failures.  Depending 
on the intervals set, PM can result in a significant increase in inspection and routine 
maintenance; however, a weak or nonexistent PM program can result in safety and/or health 
risks to employees, much more emergency work, and costly repairs. (2)  Time- or cycle-based 
actions performed to prevent failure, monitor condition, or inspect for failure. 


Predictive Maintenance: See condition monitoring. 


Predictive Testing & Inspection (PT&I): The use of advanced technology to assess machinery 
condition. The PT&I data obtained allows for planning and scheduling preventive maintenance 
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or repairs in advance of failure. Also see Condition Monitoring and Condition-Based 
Maintenance. 


Proactive Maintenance: The collection of efforts to identify, monitor and control future 
failure with an emphasis on the understanding and elimination of the cause of failure.  
Proactive maintenance activities include the development of design specifications to 
incorporated maintenance lessons learned and to ensure future maintainability and 
supportability, the development of repair specifications to eliminate underlining causes of 
failure, and performing root cause failure analysis to understand why in-service systems 
failed. 


Programmed Maintenance (PGM): Those maintenance tasks whose cycle exceeds one year, 
such as painting a building every fifth year.  (This category is different from PM in that if a 
planned cycle is missed the original planned work still remains to be accomplished, whereas 
in PM only the next planned cycle is accomplished instead of doing the work twice, such as 
two lubrications, two adjustments, or two inspections.) 


Reactive Maintenance: See repair. 


Recommissioning: Revisiting previously commissioned or retro-commissioned systems at 
regular intervals and checking/retesting systems using the same checklists and test 
procedures used during the original commissioning to help ensure that the benefits of the 
initial commissioning process endure. 


Reliability: The dependability constituent or dependability characteristic of design.  From 
MIL-STC-721C, reliability: (1) The duration or probability of failure-free performance under 
stated conditions.  (2) The probability that an item can perform its intended function for a 
specified interval under stated conditions. 


Reliability-Centered Maintenance (RCM): The process used to determine the most effective 
approach to maintenance.  It involves identifying actions that, when taken, will reduce the 
probability of failure and which are the most cost effective.  It seeks the optimal mix of 
Condition-Based Actions, other Time- or Cycle-Based actions, or Run-to-Failure approach.  


Repair: That facility work required to restore a facility or component thereof, including 
installed equipment, to a condition substantially equivalent to its originally intended and 
designed capacity, efficiency, or capability.  It includes the substantially equivalent 
replacements of utility systems and installed equipment necessitated by incipient or actual 
breakdown.  Also, restoration of function usually, after failure. 


Retro-Commissioning: Commissioning completed or nearly complete buildings that have 
never been commissioned before and, for whatever reason, are not performing to the owner’s 
satisfaction. 


Root Cause Failure Analysis (RCFA): The process of exploring, in increasing detail, all 
possible causes related to a machine failure.  Failure causes are grouped into general 
categories for further analysis.  For example, causes can be related to machinery, people, 
methods, materials, policies, environment, and measurement error. 
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Run-to-Failure: A Maintenance Approach where no action (Time- or Cycle-Based actions) to 
prevent failure is taken following installation.  Candidate systems or machines for Run-to-
Failure are usually low-cost, easily repaired, and non-critical. 


Site Support: A building, area, or system that supports the overall operation of the site but 
does not meet the Mission Critical or Mission Support criteria. 


Statistical Process Control: A statistical method used to determine if a process is being 
controlled within the required band of variance where the mean and standard deviation are 
used to express the distribution of outcomes and their conformance to goal(s). 


Sustainability: Meeting the needs of the present without compromising the ability of future 
generations to meet their own needs – EPA. 


System Condition Index (SCI): A unitless number which or percentage which expresses the 
amount of Deferred Maintenance divided by the Current Replacement Value of a system being 
evaluated. SCI can be expressed on a scale of 1 to 5 (where 5 is excellent, no DM) as reported 
by NASA to the opposite where 1 is excellent. Other agencies and organizations report SCI on 
a scale of 0 – 100 percent. 


Time- or Cycle-Based Actions: Maintenance activities performed from time-to-time that have 
proven to be effective in preventing failure.  Items such as lubrication and restoration of wear 
fit this description.  Other items that are Time- or Cycle-Based are inspection and condition 
monitoring.  Also see Condition Monitoring. 


Verification: The full range of checks and tests carried out to determine if all components, 
subsystems, systems, and interfaces between systems operate in accordance with the 
contract documents.  In this context, operate includes all modes and sequences of control 
operation, interlocks, and conditional control responses, and specified responses to abnormal 
or emergency conditions. 


Vibration Analysis: The technique used in condition monitoring.  Uses noise or vibration 
created by mechanical equipment to determine the equipment’s actual condition.  Uses 
transducers to translate a vibration amplitude and frequency into electronic signals.  When 
measurements of both amplitude and frequency are available, diagnostic methods can be 
used to determine both the magnitude of a problem and its probable cause.  Vibration 
techniques most often used include broadband trending (looks at the overall machine 
condition), narrowband trending (looks at the condition of a specific component), and 
signature analysis (visual comparison of current versus normal condition).  Vibration analysis 
most often reveals problems in machines involving mechanical imbalance, electrical 
imbalance, misalignment, looseness, and degenerative problems.  


Weibull Analysis: An equipment life distribution widely used in reliability engineering life 
cycle analysis. 
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APPENDIX B:    ABBREVIATIONS AND ACRONYMS 


A&E  Architect and Engineering 


AE  Age Exploration 


AGMA  American Gear Manufacturers Association 


AMA  Annual Maintenance Actual 


AMF  Annual Maintenance Funding 


AMR  Annual Maintenance Requirement 


ANSI  American National Standards Institute 


API  American Petroleum Institute 


ASHRAE American Society for Heating, Refrigeration, and Air-Conditioning Engineers 


ASNT  American Society of Non-Destructive Testing 


ASTM  American Society for Testing Materials 


AVLD  Acoustic Valve Leak Detectors 


AWP  Annual Work Plan 


BAS  Building Automation Systems 


BMAR  Backlog of Maintenance and Repair 


BWE  Bow Wave Effect 


CAFM  Computer Aided Facility Management 


CbM  Condition-based Monitoring 


CdM  Condition Monitoring 


CdT  Condition-directed Tasks 


CER  Cost Estimating Relationship 


CI  Continuous Improvement 


CII  Construction Industry Institute 


CMMS  Computerized Maintenance Management Systems 


CoF  Construction of Facilities 


Cpk  Process Capability Study 


CPM  Cycles per minute 


CRV  Current Replacement Value 


CR&R  Commissioning, Recommissioning & Retrocommissioning 


cSt  Centistokes 


CxA  Commissioning Authority 


ΔT  Differential Temperature 
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dB  Decibel 


DoD  Department of Defense 


DOE  Department of Energy 


DOS  Department of State 


DM  Deferred Maintenance 


DP  Dye Penetrant 


DPMO  Defective per Million Opportunities 


DR  Direct Reading 


DSM  Design Safety Margin 


EISA  Energy Independence Security Act 


EMCS  Energy Management and Control Systems 


EPA  Environmental Protection Agency 


EPRI  Electric Power Research Institute 


F(t)  Failure probability 


FCI  Facility Condition Index 


FFC  Federal Facilities Condition 


FFT   Fast Fourier Transform 


FMEA  Failure Mode and Effect Analysis 


FTIR  Fourier Transform Infrared 


GSA  General Services Administration 


HiPot  High Potential Testing 


HP  Horsepower 


Hz  Hertz (Cycles per second) 


IEEE  Institute of Electrical and Electronic Engineers 


ips  Inches per second 


IRT  Infrared Technology 


ISO  International Organization for Standardization 


kHz  Kilohertz 


KOH  Potassium Hydroxide 


KPI  Key Performance Indicator 


LCC  Life-Cycle Cost 


LEED®  Leadership in Energy and Environmental Design 


M&O  Maintenance and Operations 
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MCA  Motor Circuit Analysis 


MCE/A  Motor-Circuit/Current Analysis 


MCSA  Motor Current Signature (Spectrum) Analysis 


MDT  Mean Down Time 


MRO  Material for Repair and Operations 


MRP  Minimum Required Performance 


MT  Magnetic Particle Testing 


MTBF  Mean Time between Failure 


MTBM  Mean Time between Maintenance 


MTTR  Mean Time to Repair 


NASA  National Aeronautics and Space Administration 


NASA-HQ National Aeronautics and Space Administration – Headquarters 


NDT  Non-Destructive Testing 


NEMA  National Electrical Manufacturers Association 


NFPA  National Fluid Power Association 


NIBS  National Institute of Building Standards 


NLGI  National Lubrication and Grease Institute 


NPS  National Parks Service 


OEE  Overall Equipment Effectiveness 


OEM  Original Equipment Manufacturer 


OMSI  Operations and Maintenance Service Instructions 


OSHA  Occupational Safety and Health Administration 


PACES  Parametric Cost Estimating System 


PBC  Performance Based (M&O) Contracts 


PCB  Polychlorinated biphenyl 


Pd  Probability of detection 


Pfa  Probability of false alarm 


PGM  Programmed Maintenance 


PLC  Programmable Logic Controller 


PM  Preventive Maintenance 


PMA  President’s Management Agenda 


PPM  Parts per Million 


PT&I  Predictive Testing and Inspection 
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QA  Quality Assurance 


OPR  Owner’s Project Requirements 


R&M  Reliability and Maintainability 


RBOT  Rotating Bomb Oxidation Test 


RCFA  Root-Cause Failure Analysis 


RCM  Reliability-Centered Maintenance 


RF  Radio Frequency 


ROI  Replacement of Obsolete Items 


RPI  Real Property Inventory 


RPM  Revolutions per Minute 


RRCM  Rigorous Reliability-Centered Maintenance 


(R(t))  Reliability 


RTF  Run-to-Failure 


SBCI  Sustainable Buildings Industry Council 


SCI  System Condition Index 


SOP  Standard Operating Procedures 


SPC  Statistical Process Control 


SUS  Saybolt Universal Second 


TAB  Testing and Balancing 


TAN  Total Acid Number 


TBN  Total Base Number 


TBC  Total Building Commissioning 


TDR  Time Domain Reflectometry 


Tdt  Time-directed tasks 


TTR  Transformer Turns Ratio 


USGBC  United States Green Building Council 


UT  Ultrasonic Testing 


VLF  Very Low Frequency 


VM  Vibration Monitoring 


WD  Weibull Distribution 
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ASTM D1533 Water and Insulating Liquids, November 1989. 
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New York, NY, 1992. 


Contamination Control For The Fluid Power Industry, Second Edition, Fitch, E.C. and I.T. 
Hong, Pacific Scientific Company, 1990, Silver Spring, MD. 
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Guideline for Infrared Inspection of Electrical and Mechanical Systems, Infraspection Institute, 
Shelburne, VT. 


Guideline for Measuring and Compensating for Reflected Temperature, Emittance and 
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New York, NY 10018. 


ISO 10816-1 Evaluation of Mechanical Vibration by Measurement of Non-
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ISO 10816–3 Evaluation of Mechanical Vibration by Measurement of Non-
rotating Parts – Part 3: Industrial machines with nominal power 
above 15kW and nominal speeds between 120r/min and 15,000 
r/min when measured in situ 


ISO 13372–1  Condition Monitoring and Diagnostics Machine Vibration 
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vibration data 


ISO 14694  Industrial Fans – Specifications for Balance Quality and Vibration 
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Pensacola, FL 32505-1825). 


MIL-STB-2194 (SH)  Infrared Thermal Imaging Survey Procedure for Electrical 
Equipment. 


MIL-STD-167-1  Mechanical Vibrations of Shipboard Equipment, May 1974. 


MIL-STD-740-2  Structureborne Vibratory Acceleration Measurements and 
Acceptance Criteria of Shipboard Equipment, December 1986. 


Mitchell, John S., Machinery Analysis and Monitoring, Penn Well Books, Tulsa, OK, 1981. 
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A selection of WWW Sites as of January 2008: 


IEEE—Institute of Electrical and Electronics Engineers  


    http://www.ieee.org/ 


ISO—International Organization for Standardization   


    http://www.iso.ch/ 


CIE—International Commission on Illumination  


    http://www.hike.te.chiba-u.ac.jp/ikeda/CIE/home.html 


ANSI—American National Standards Institute    


    http://www.ansi.org/ 


NIST—National Institute of Standards and Technology      


    http://www.nist.gov/welcome.html 


JIS—Japanese Industrial Standards 


    http://www.hike.te.chiba-u.ac.jp/ikeda/JIS/index.html 


MFPT – Mechanical Failures Prevention Technology 


SMRP – Society of Maintenance and Reliability Professionals 


WBDG – Whole Building Design Guideline 
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RCM Related Sites: 


CSI     http://www.compsys.com 


Datastream     http://www.dstm.com 


Entek/IDR    http://www.entekird.com 


Flir Systems    http://www.flir.com 


HSB ReliabilityTech.   http://www.hsbrt.com 


Inframetrics    http://www.inframetrics.com 


Infraspection Institute  http://www.infraspection.com 


JB Sysytems    http://www.jbsystems.com 


Ludeca Inc.    http://www.ludeca.com 


Maintenance Technology Mag. http://www.mt-online.com 


MIMOSA    http://www.hsb.com/pcm/mimosa/mimosa.com 


National Reliability Eng. Center http://www.enre.umd.edu/mainnojs.html 


Monarch Monitoring   http://www.easylaser.com 


Penn State University   http://wisdom.arl.psu.edu/ 


Plant Engineering Online  http://www.manufacturing.net/magazine/planteng 


PdMA    http://www.pdma.com 


Predict    http://www.predict.com/ 


Raytek    http://www.raytek.com 


Reliability Center   http://www.reliability.com 


Reliabilityweb    http://www.reliabilityweb.com 


SPM Instrument   http://www.spminstrument.se 


UE Systems    http://www.uesystems.com 


Vibra-Metrics    http://www.vibrametrics.com 


VibrAlign, Inc.    http://www.vibralign.com/ 


Vibration Specialty   http://www.vib.com/ 
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Additional Resources - Magazines:   


Reliability     (423) 531-2193 www.reliability-magazine.com $49/yr 


Maintenance Technology (847) 382-8100 www.mt-online.com   Free 


P/PM    (702) 267-3970      $42/yr 


Vibrations   (630) 654-2340      $40/yr 


Engineered Systems  (248) 362-3700 www.esmagazine.com  Free 


Engineering Digest  (708) 291-5222      Free 


Plant Engineering     www.planteng.com   Free 


Hydrocarbon Processing         Free 


Pumps and Systems   (818) 885-6279 www.pumpzone.com   Free  


UE Service Partners  (914) 347-5473 www.uesystems.com/service  Free 


 


Note:  For additional information, please contact any RCM Team member. 
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APPENDIX D:    SOURCES OF PT&I EQUIPMENT, SERVICES, AND TRAINING 


The following web site contains contact information for all aspects of facility maintenance. 


http://shopper.mro-zone.com/listing/ 
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APPENDIX E:    VIBRATION CRITERIA1  


E.1    FOREWORD 


The following appendix offers the vibration standard for new and rebuilt machinery and 
equipment. It is recommended that Vibration Certification of all new and rebuilt machinery 
and equipment be a part of implementation of Reliability Centered Maintenance. Vibration 
analysis and certification, as a part of machine performance evaluation will: 


 Maximize part quality, machine productivity, tooling and machine life 


 Minimize machine installation and set-up time 


 Allow verification of machine performance and condition throughout the machine's 
life 


This appendix provides engineering performance guidelines for use by Facilities Maintenance 
and Operations as well as machinery and equipment builders during the design, development, 
and building of new equipment and the rebuild of existing equipment. The vibration limits 
specified by the user and acknowledged by the contractor establish a common goal of 
acceptability by both parties. Such limits also enable contractors to provide evidence of the 
superiority and build integrity of their product. 


                                             


 


1 Acknowledgments: We wish to thank General Motors for the free use of their alignment and vibration 
specifications, which are included in this document.  This document may be copied in whole or in part for the use 
of providing standards for maintainability of equipment. 
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1.0 PURPOSE 


The purpose of this standard is to: 


 Reduce operating costs by establishing acceptable vibration levels for new and 
rebuilt rotating machinery and equipment. 


 Improve the life and performance of rotating machines and equipment. 


 Provide a uniform procedure for evaluating the vibration characteristics of a 
machine for certification and acceptance. 


2.0 SCOPE 


This standard establishes: 


 Acceptable limits for vibration levels generated by new and rebuilt rotating 
machinery and equipment. 


 Measurement procedures—including standardized measurement axis directions and 
locations, calibration and performance requirements of instrumentation, and 
procedures for reporting vibration data for machine certification and acceptance. 


3.0 INSTRUMENTATION REQUIREMENTS 


Vibration measurements will be made with an FFT analyzer. The type, model, serial 
number(s) and latest certified calibration date of all equipment used in the measurement of 
vibration levels for machine certification, shall be recorded and made available upon request. 


3.1 FFT ANALYZER 


The FFT Analyzer shall be capable of a line resolution bandwidth Δf = 300 CPM for the 
frequency range specified for machine certification unless this restriction would result in less 
than 400 lines of resolution, in which case the requirement defaults to 400 lines of resolution. 
(Higher resolution may be required to resolve "Side Bands," or in Band 1 to resolve machine 
vibration between 0.3X and 0.8X Running Speed.) 


 The Dynamic Range shall be a minimum of 72 dB. 


 The FFT analyzer shall be capable of applying a Hanning window. 


 The FFT analyzer shall be capable of linear non-overlap averaging. 


 The FFT analyzer shall have anti-aliasing filters. 
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3.2 MEASUREMENT SYSTEM ACCURACY 


The measurement system (FFT analyzer, cables, transducer and mounting) used to take 
vibration measurements for machine certification and acceptance shall have a measurement 
system. Amplitude accuracy over the selected frequency range is as follows: 


 For displacement and velocity measurements ±l0 percent or ±1 dB. 


 For acceleration measurements ±20 percent or ±1.5 dB. 


Figure E-1. Measurement System Frequency Response 


Amplitude
Relative
Response


          Linear Measurement Range


+R%
   0
-R%


R = 10% for Displacement & Velocity
R = 20% for Acceleration


SYSTEM FREQUENCY RESPONSE


 
 


3.3 MEASUREMENT SYSTEM CALIBRATION 


Vibration equipment (transducer, preamplifier, FFT analyzer, recorder and connecting cable) 
used to take vibration measurements for machine certification and acceptance must be 
calibrated by a qualified instrumentation laboratory in accordance with Sections 5.1 and 5.2 
of ANSI S2.17-1980 "Technique of Machinery Vibration Measurement" within one (1) year prior 
to the date of machine certification. 


Calibration shall be traceable to the National Institute of Standards and Technology (NIST) in 
accordance with ISO 10012-1/1992 “Quality assurance requirements for measuring equipment 
- Part 1: Metrological confirmation systems for measuring equipment.” 


3.4 VIBRATION TRANSDUCERS 


An accelerometer shall be used in the collection of data for machine certification and 
acceptance. The accelerometer must be selected and attached to the machine in such a way 
that the minimum frequency (Fmin) and maximum frequency (Fmax) as specified in Section 9 
or specified otherwise by the purchaser, are within the usable frequency range of the 
transducer and can be accurately measured (reference recommendations of pickup 
manufacturer and/or Section 6.3, ANSI S2.17-1980). 
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The mass of the accelerometer and its mounting shall have minimal influence on the 
frequency response of the system over the selected measurement range. (Typical mass of 
accelerometer and mounting should not exceed 10  percent of the dynamic mass of the 
structure upon which the accelerometer is mounted.) Reference Appendix for Dynamic Mass 
definition and Procedure to Determine Mass Effect 


Integration is acceptable as a means of converting acceleration measurements to velocity or 
displacement, or for converting velocity measurements to displacement. 


4.0 VIBRATION MEASUREMENT AXIS DIRECTIONS 


 Axial Direction shall be parallel to the rotational axis of the machine (reference 
Figures 2 and 3). 


 Radial Directions shall be 90° (perpendicular) relative to the shaft (rotor) 
centerline. 


 Vertical Direction shall be in a radial direction on a machine surface opposite the 
machine mounting plate (reference Figure 2).For motors or pumps that are end 
mounted, vertical readings shall be taken in a radial direction relative to axial 
readings on a surface opposite the machine to which the motor or pump is 
attached (reference Figure 3). 


 Horizontal Direction shall be in a radial direction: 


 At a right angle (90°) from the vertical readings; and 


 In the direction of the shaft (rotor) rotation (Reference Figure 2 and 3). 


 Any radial direction other than Horizontal or Vertical as defined in Sections 4.3 and 
4.4. 
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Figure E-2. Vibration Measurement Axes Directions - Foot Mounted 
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Figure E-3. Vibration Measurement Axes Directions - End-Mounted 
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5.0 VIBRATION MEASUREMENT LOCATIONS 


Required measurement positions and orientations on a machine's surface at which vibration 
measurements are to be taken shall be determined by mutual agreement of the purchaser and 
t Required measurement positions and orientations on a machine's surface at which vibration 
measurements are to be taken shall be determined by mutual agreement of the purchaser and 
the contractor, and shall meet the following requirements: 


5.1 CONVENTIONS  


Follow the conventions specified in Sections 4.0 and 5.0, unless specified otherwise by the 
purchaser. 


 If an obstruction or safety prevents locating a transducer as specified, locate as 
close as possible to the standardized position. 


 Measurement locations used for machine certification and acceptance shall be 
identified on the machine layout drawing and/or machine as mutually agreed upon 
by the purchaser and the contractor. 


 Vibration measurement locations shall be on a rigid member of the machine, as 
close to each bearing as feasible. Bearing housings, bearing pedestals, machine 
casings or permanently mounted pickup mounting blocks are examples of suitable 
mounting locations. 


 Vibration measurement location shall NOT be on a flexible cover or shield such as 
the fan cover on an electric motor or a sheet-metal belt guard. 


5.2 ACCESSIBILITY 


 Guarding must be designed to allow accessibility to all measurement locations 
(Reference Section 5.7). 


 In the event that vibration monitoring points will be rendered inaccessible after 
the machine is built or access to the measurement points would present a safety 
problem during measurement, the purchaser shall be contacted to determine if 
permanently mounted transducers are to be installed. 


5.3 LOCATION IDENTIFICATION 


Measurement locations shall be numbered consecutively from 1 to N in the direction of power 
flow per the following: 


 Position 1 designates the "out-board" Starting Power Point bearing location of the 
driver unit of the machine.  


 Position N designates the bearing location at the "terminating" Power Point bearing 
location of the driven machine. (Reference Figure 4) 
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Figure E-4. Order and Consecutive Numbering Sequence 
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5.4 DOCUMENTATION 


Measurement locations documented for certification and acceptance on the machine layout 
drawing and on any vibration data submitted shall follow the following convention as shown in 
Figure 5: 


 Station or Machine 


 Component (Reference Table 1) 


 Position  


 Orientation 


Figure E-5. Measurement Location Documentation Convention 
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Table E-1. Recommended Component Identification Symbols 


GBX = Gear Box BSH = Bushing MTR = Motor 


FAN = Fan PMP = Pump JS = Jackshaft 


IP = Idler Pulley CL = Clutch  


Other Component Symbols not listed above should be agreed upon by the machine tool builder and 
the purchaser on an as-needed basis 


6.0 TRANSDUCER & MACHINE MOUNTING CONDITIONS 


6.1 VIBRATION TRANSDUCER MOUNTING 


At the designated measurement positions, suitable surfaces shall be provided such that the 
mounted transducer will attach securely. 


 Hand-held pickups are not acceptable for measurement by this specification. 


 For a magnetic base mounted transducer the location on a machine's surface at 
which vibration measurements are to be taken shall be machined, if necessary, 
such that the magnet base can be attached firmly without "rocking." 


 For a stud mounted transducer the machine's surface at which vibration 
measurements are to be taken shall be in accordance with that specified by the 
transducer manufacturer (torque, grease, etc.) Designated transducer type to be 
specified by the purchaser. 


 If an adhesive is used to attach either the transducer or a magnetic mounting pad, 
the upper frequency limit of the transducer shall be reduced by 20 percent of the 
manufacturer's stated resonance for "hard" adhesives and by 50 percent of the 
manufacturer's stated resonance for "soft" adhesives. Transducer manufacturer's 
specifications should be consulted. 


 The vibration transducer as mounted must be such that the measurement system 
Amplitude accuracy over the selected frequency range equals or exceeds the 
requirements specified in Section 3.1. 


6.2 MACHINE MOUNTING 


 Where a machine can be tested as an individual unit (e.g. motor, spindle, etc.) the 
machine must be mounted as specified in Section 9. 


 Where an individual machine can be tested only as an assembled unit (e.g. 
motor/pump, motor/fan, etc.), the machine mounting conditions shall be as 
equivalent as possible/feasible to those to be encountered upon installation at the 
purchaser's site. (Figure 6 on next page.) 
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Figure E-6. Vibration Measurement Locations 
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7.0 TECHNICAL REQUIREMENTS 


7.1 VIBRATION MEASUREMENT UNITS  


Vibration data for machine certification and acceptance shall be expressed in the following 
measurement units. 


Table E-2. Vibration Measurement Units 


Frequency Hertz (cycle/sec) or Cycle/Minute (CPM) 
Rotational Speed Revolutions per Sec (RPS) or Revolutions per Minute (RPM) 


Amplitude METRIC ENGLISH 
• Displacement (Peak-to-Peak)* Micrometers Inch (Also Mil in U.S.)** 


• Velocity (Peak)* Millimeter/sec Inch/sec 
• Acceleration (Peak)* Meter/sec2 g’s 


* Can also use Root-Mean-Square (RMS)  ** 1 "Mil" = 0.001 inch 


 


The "Peak" and "Peak-to-Peak" Vibration Amplitude Measurements will be a Calculated Peak 
not a True Peak. The Calculated Peak will be derived from the RMS level based on the 
following equations: 


 Peak (P) = 1.414 x RMS 


 Peak-to-Peak (P-to-P) = 2 x (P) = 2 x 1.414 x RMS 


If a "True Peak" is required, the units of vibration measurement will be designated by the 
words "True Peak". 


7.2 FREQUENCY BANDS 


The frequency range of measurement shall be divided into sub-groups called bands. The Fmin 
and Fmax for each band will be defined in units of frequency or orders of running speed of 
the machine. (Reference Figure 7.) 


 Mandatory Bands Band 1 shall be (0.3 - 0.8) X Running Order. Band 2 shall be (0.8 - 
1.2) X Running Order. Band 3 shall be (1.2 - 3.5) X Running Order 


 Bands 4 through N shall be defined by the specific machine application. 
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Figure E-7. Frequency Bands 
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7.3 LINE AMPLITUDE ACCEPTANCE LIMITS  


For vibration level limits specified in terms of "LINE AMPLITUDE ACCEPTANCE LIMITS": 


 A line of resolution will have a band width Δf = 300 CPM unless specified otherwise 
(Reference Section 7.4 requirement for total energy in a peak), or unless the Δf = 
300 CPM restriction would result in less than 400 lines of resolution over the 
frequency range specified for certification, in which case the resolution 
requirement will default to 400 lines. (Greater resolution may be required to 
resolve "Side Bands," or in Band 1 to resolve machine vibration between 0.3X and 
0.8X Running Speed. 


 The maximum amplitude of any line of resolution contained within a band shall not 
exceed the Line Amplitude Acceptance Limit for the Band. 


7.4 BAND-LIMITED OVERALL AMPLITUDE ACCEPTANCE  


For vibration level limits specified in terms of "BAND-LIMITED OVERALL AMPLITUDE 
ACCEPTANCE LIMITS" the Total vibration level "A" in a band, as defined by the following 
equation, shall not exceed the Overall Amplitude Acceptance Limit specified for the Band 
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 A = Overall vibration level in the Band 


 Ai = Amplitude in the ith line of resolution in the Band 


 (I=1) =  The first line of resolution in the Band 


 (i=N) = The last line of resolution in the Band 


 N = The number of lines of resolution in the Band 


If the total energy in a peak is to be measured, a minimum of 5 lines of resolution must be 
used and the peak must be centered in the band. 


If a line of resolution is coincidental with the Fmin/Fmax Of two adjacent bands, that line of 
resolution will be included in the band having the lowest acceptance level limit. The 
amplitude range sensitivity of the FFT Analyzer shall be set to the maximum input sensitivity 
possible without overloading such that the actual measurement uses at least 60 dB of the 
Dynamic Range. 


Certification will be based on: 


 Hanning Window2, and 


 Four (4) averages (Linear non-overlapping). 


The transducer mounting shall be such that the measurement system Amplitude accuracy over 
the selected frequency range equals or exceeds the requirements specified in Section 3.1. 
This may require the use of more than one accelerometer where potentially high frequencies 
might occur (such as gear mesh or harmonics of gear mesh) along with lower frequencies 
(such as due to unbalance, misalignment, looseness, etc.). 


7.5 ALIGNMENT 


All coupled rotating machines consisting of consecutive shafts connected through a coupling 
(whether rigid or flexible) shall be aligned within the tolerances specified by the purchaser in 
the "Request for Quote." If the Purchaser does not specify an alignment tolerance, the 
requirements of this Standard defaults to the tolerance limits specified in Specification No. A 
1.0-199X, LASER ALIGNMENT SPECIFICATION FOR NEW AND REBUILT MACHINERY AND 
EQUIPMENT." 


                                             


 


2 The Hanning Window has the shape of a one cycle cosine wave with 1 added to it so it is always positive. The 
sampled signal values are multiplied by the Hanning function to force the time record to zero at the beginning and 
end of each bin in order to minimize bleed over between the bins. It is not appropriate for transient analysis. 
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Consideration shall be given to any "thermal growth" that may occur during the normal 
operation of the machine that would cause the machine to "grow out of alignment" to the 
extent that the alignment tolerances of this specification would not be met. 


7.6 BALANCING 


For rotating machines and machine components with a keyed shaft, balancing will achieved 
using a standard one-half key in the key seat in accordance with ISO 8821-1989. If a full key, 
corresponding to the half key used for balancing, is not provided with the rotating machine, a 
tag, as shown in Figure 8, will be attached to the machine indicating the dimension of the key 
used to perform the balance test. 


Figure E-8. Balance Test Key Dimension 


A


B


Final Key Length
(A+B)/ 2


A = Key length as used for balancing this
rotor (usually in the form of a “half depth”


B = Key length as used for balancing the
attached rotor (such as coupling half,
pulley, fan, etc.) This, is determined by
measuring the attached rotors keyway
length at its hub.


 
The use of solder or similar deposits to achieve rotor balance is not acceptable. Any parent 
metal removed to achieve dynamic or static balance shall be drilled out in a manner which 
will maintain the structural integrity of the rotor. 


8.0 MACHINE QUOTATION, CERTIFICATION, AND ACCEPTANCE 


8.1 QUOTATION 


The Quotation shall specify that the equipment will meet the applicable vibration level limits 
in Section 9 of this Specification - or the vibration level limits (if different from Specification 
V1.0 (Latest Version) specified by the purchaser in the "Request for Quote." 


The Quotation shall state the applicable specification vibration level limits being quoted. 


Any additional costs required to meet the specification limits shall be grouped in a separate 
section of the Quotation and titled "VIBRATION LIMITS." Costs must be itemized and 
sufficiently detailed to permit a complete evaluation by the Purchaser. 


8.2 MEASUREMENT REQUIREMENTS FOR MACHINE CERTIFICATION  


Vibration measurements shall: 


 Be the responsibility of the supplier unless specified otherwise by the purchaser. 


 Be performed by technically qualified person who is trained and experienced in 
vibration measurement. The technical qualifications of the person doing the 
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vibration certification shall be submitted as a part of the machine vibration 
certification data. 


 Be taken with the machine operating as specified in Section 9. Where "no load" is 
specified, no actual work is to be taking place during collection of machine 
vibration data. Where "rated load" is specified, rated operating load (actual or 
simulated) will be applied during collection of machine vibration data. 


 Prior to taking vibration measurements, the machine will be "run-in" until it 
reaches operating speed and thermal stability 


 Vibration Signatures as required by Section 9 of this specification shall be 
submitted to the Maintenance organization or other authorized representative 
before acceptance of the machinery or equipment being purchased will be 
authorized. 


 Vibration data for machine certification shall be measured during "run-off' at the 
vendor's facility. Where it is impractical to set-up and test a complete machine at 
the vendor's facility, arrangements shall be made to perform the test at the 
purchaser's facility. Under this circumstance, shipment of the equipment does not 
relieve the vendor of the responsibility for meeting the specified vibration level 
limits. 


 The purchaser shall have the option to verify vibration data of equipment during 
machine "run-off' at the vendor's test site prior to shipment or at the plant site 
(per Section 8.2.3) prior to final acceptance authorization. 


 The machine layout drawing shall be submitted as a part of the Machine Vibration 
Certification. Vibration measurement locations on the machine's surface at which 
vibration measurements are taken shall be designated on the drawing per Section 
5.7 requirements. At the option of the purchaser, Shaft speeds (RPM), gear type 
and number of gear teeth, gear mesh frequencies (CPM), bearing manufacturer's 
name, bearing type number and class, shall be identified on the machine layout 
drawing. Where gearboxes are involved, an insert such as illustrated in Figure 6 - c 
shall be included on the machine layout drawing. 
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8.3 ACCEPTANCE 


Authorization for machine/equipment acceptance based on the vibration limits of this 
specification requires signature by the purchaser's authorized representative. A copy of the 
acceptance must be sent to the plant's Purchasing department before final acceptance is 
authorized. 


9.0 VIBRATION LEVEL LIMITS 


 Electric Motors:  Refer to Section 9.1, “Vibration Standards for Electric Motors." 


 Fans: Refer to Section 9.2, “Vibration Standards for Fans." 


 Pumps: Refer to Section 9.3, “Vibration Standards for Pumps." 


 Gearboxes: Refer to Section 9.4, “Vibration Standards for Gearboxes." 


 Default Vibration Level Limits: Refer to Section 9.5, “Vibration Standard Default 
Limits." 


 Complete Machine Assembly 


A complete machine is defined as the entire assembly of components, sub-components, and 
structure, which is purchased to perform a specific task(s). On a Complete Machine Assembly 
with all individual components operating in their normal operating condition, mode, and 
sequence, the Component Vibration Level Limits for the complete machine acceptance are 
the same as when the component is tested individually. Where assembled component levels 
exceed the acceptable limits, the cause will be identified, if possible, and a decision to 
correct or accept mutually agreed upon by purchaser and contractor. 


9.1 VIBRATION STANDARDS FOR ELECTRIC MOTORS 


9.1.1 Electrical Motor Requirements 


a. Motors will be defined by four (4) categories: 


  Standard motor: Utility Operations (DOS non-essential application) 


  Special motor: Semi-Finish Operations (DOS essential application) 


  Precision motor: Finish Operations (N/A DOS) 


  Other motor: Per agreement by vendor and the Government (N/A DOS) 


b. The frequency range for motor certification will be from Fmin = 0.3 X Running Speed 
(synchronous speed) to Fmax = 120,000 CPM (2,000 Hertz). 


c. Alternating current motors will be tested at rated voltage and frequency, and no load. 
Single speed alternating current motors will be tested at synchronous (running) speed. 
A multi-speed alternating current motor will be tested at all its rated synchronous 
(running) speeds. Direct current motors will be tested at their highest rated speed. 
Series and universal motors will be tested at operating speed. 
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d. Method of Motor Isolation for Measuring Vibration 


 Place the motor on elastic mounting so proportioned that the up and down natural 
frequency shall be at least as low as 25 percent of the test speed of the motor. To 
accomplish this it is required that the elastic mounting be deflected downwards at 
least by the amounts shown in the Following table due to the weight of the motor.  


 When a flexible pad is used the compression shall in no case be more than 50 
percent of the original thickness of the flexible pad; otherwise the supports may 
be too stiff. 


   Table E-9.1.1. Motor Isolation Requirements 


MOTOR SYNCHRONOUS SPEED 
(RPM) 


ISOLATION PAD COMPRESSION 
(INCHES) 


900 1 


1200 9/16 


1800 1/4 


3600 1/16 


7200 1/64 


 


e. All new and rebuilt motors shall conform to the vibration limits specified in Table 9.1 
when tested in accordance with this specification. 


f. Critical Speed 


 Completely assembled motors shall have a percentage separation between the 
rotor shaft first actual critical speed and the rated motor speed as specified in 
Table 9.1.2. 
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Table E-9.1.2. Critical Speed Offset Requirement 


ROTOR DESIGN FIRST ACTUAL 
CRITICAL SPEED LOCATION 


Rigid Shaft At least 25% Above Rated Motor Speed 


Flexible Shaft Maximum of 85% of Motor Speed 


 


g. Limits 


All electrical motors defined by NEMA Standard MG-1-1993 Section I "Classification According 
to Size,” Small (fractional), Medium (integral) and Large Machines, shall meet the following 
requirements: 


 The Velocity Amplitude (Inch/sec-Peak) of any line of resolution, measured at 
bearing locations (ref. Section 5) in any direction (ref. Section 4) shall not exceed 
the Line-Amplitude Band Limit values specified in Table 9.1 and graphed in Figure 
9.1 when determined in accordance with Section 7.2.1 using the frequency range 
defined in Section 9.1.1.2. 


 The Acceleration Overall Amplitude (g's Peak) at bearing locations (ref. Section 5) 
in any direction (ref. Section 4) shall not exceed the Band-Limited Overall 
Amplitude Acceptance Limit values specified in Table 9.1 and graphed in Figure 
9.1, when determined in accordance with Section 7.2.2 using the frequency range 
defined in Section 9.1.1.2. 
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Table E-9.1.3. Maximum Allowable Vibration Levels For Electric Motors 


VELOCITY LINE-AMPLITUDE BAND LIMITS 


BAND FREQUENCY 
RANGE (CPM) 


STANDARD 
(INCH/SEC - PEAK) 


SPECIAL 
(INCH/SEC - PEAK) 


PRECISION 
(INCH/SEC - PEAK) 


1 0.3 x RPM 
0.8 x RPM 0.04 0.04 0.02 


2 0.8 x RPM 
1.2 x RPM 0.075 0.04 0.02 


3 1.2 x RPM 
3.5 x RPM 0.04 0.04 0.01 


 4 3.5 x RPM 
8.5 x RPM 0.03 0.03 0.01 


5 8.5 x RPM 
60,000 CPM 0.03 0.03 0.005 


6 60,000 CPM 
120,000 CPM 0.03 0.03 0.005 


ACCELERATION BAND-LIMITED OVERALL AMPLITUDE LIMITS 


BAND FREQUENCY 
RANGE (CPM) 


STANDARD 
(g’s PEAK) 


SPECIAL 
(g’s PEAK) 


PRECISION 
(g’s PEAK) 


1 0.3 x RPM - 120k 0.5 0.5 0.25 


 


9.1.2 Electrical Motor Certification 


a. The amplitude of vibration at bearing locations (Ref. Section 5) in any direction (radial 
and axial as defined in Section 4) shall not exceed the values listed in Table 9.1. 


b. Vibration signatures of velocity and acceleration, and a listing of the maximum peak 
velocity in each band for vibration measurements taken at position 1 horizontal, 
position 2 vertical, and position 3 axial shall be submitted as part of the motor 
certification. The data shall be identified with the Motor Serial Number, Frame 
Number, Model Number, Horsepower and Synchronous speed. 


 


 


Figure E-9. Maximum Allowable Vibration Limits for Electric Motors 
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c. The motor nameplate shall carry the following designation. 


 Table E-9.1.4. Motor Nameplate Vibration Data Requirements 


FOR STANDARD “0.075 IN/S MAX VIB 1X” 


FOR SPECIAL “0.04 IN/S MAX VIB 1X” 


FOR PRECISION “0.02 IN/S MAX VIB 1X” 


FOR OTHER * “____ IN/S MAX VIB 1X” 


* per agreement by vendor and DOS 


d. Vibration data and signatures must be submitted with the motor to the DOS 
maintenance organization or other authorized representative before acceptance of the 
motor will be authorized. 


e. Motors not meeting the certification shall be rejected. 


 


9.2 VIBRATION STANDARDS FOR FANS 


9.2.1 Fan Definition 


All non-positive displacement air handling units including Induced Draft (ID) Fans, Forced 
Draft (FD) Fans, Overhung Fans, Centerhung Fans, Centrifugal, Vaneaxial, Tubeaxial, Blowers, 
etc. 


9.2.2 Balancing 


a. Permanently attached balancing weighs must be secured by welding, bolting, pop-
riveted, or of a "clip-on" design. 


 If bolted, a hardened bolt must be used in conjunction with a mechanical locking 
device (e.g. lock washer or lock nut). 


 Clip-on" balancing weights can only be used on centrifugal type fans and must be 
located and attached on the ID pitch of the blades such that the rotational motion 
of the fan creates a positive seating of the "clip-on" weight against the fan blade. 


 Balancing weights and method of attachment must be stable at fan operating 
temperature, and of a material compatible with the parent material of the fan to 
which the balancing weight is attached. Note: The use of stick-in lead weights is 
not acceptable. 


b. Any parent metal removed to achieve dynamic or static balance shall be drilled out in 
a manner which, will maintain the structural integrity of the rotor or sheave. 


c. Access to the fan rotor for field balancing shall be designed in to the system. (Note: It 
is recommended that components (rotor, shafts, sheaves) be balanced individually and 
then trim balanced as a total assembly.) 
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9.2.3 Shaft Tolerance 


Fan shaft diameter shall meet bearing manufacturer specifications for shaft tolerances. 


9.2.4 Resonance 


Natural frequencies of the completely assembled fan unit shall not be excited at the 
operating speed. (Running speed should be at least 25 percent removed from a natural 
frequency of the system.) 


9.2.5 Limits 


a. New and Rebuilt/Repaired Fans shall conform to the vibration limits specified in Table 
9.2 when operating at specified system CFM and Fan Static Pressure. 


b. The frequency range for fan certification shall be from Fmin = 0.3 X Running Speed of 
Fan to 60,000 CPM for velocity and to 120,000 CPM for acceleration. 


c. For fan speeds up to 3600 RPM, the maximum velocity amplitude (inch/sec-Peak) of 
vibration at bearing locations (ref. Section 5) in any direction (as defined in Section 4) 
shall not exceed the Line Amplitude Band Limit values specified in Table 9.2 and 
graphed in Figure 9.2.1 when determined in accordance with Section 7.2.1 using the 
frequency range defined in Section 9.2.5.2. 


d. For fan speeds up to 3600 RPM, the Band-Limited Overall vibration level of 
acceleration (g's Peak) at bearing locations (ref. Section 5) in any direction (as defined 
in Section 4) shall not exceed the Band-Limited Overall Amplitude Acceptance Limit 
values specified in Table 9.2 and graphed in Figure 9.2.2, when determined in 
accordance with Section 7.2.2 using the frequency range defined in Section 9.2.5.2. 


e. Acceptance limits for fans running over 3600 RPM shall be specified by the purchaser. 
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Table E-9.2. Maximum Allowable Vibration Levels for Fans 


BAND FREQUENCY RANGE VELOCITY LINE AMPLITUDE BAND LIMITS 
(INCH/SEC PEAK) 


1 0.3 x RPM min 
0.8 x RPM fan 


0.04 DIRECT COUPLED 
0.075 BELT DRIVE 


2 0.8 x RPM fan 
1.2 x RPM fan/motor 0.075 


3 1.2 x RPM fan/motor 
3.5 x RPM fan/motor 0.04 


4 3.5 x RPM fan/motor 
to Fmax = 60,000 CPM 0.03 


  
ACCELERATION BAND LIMITED OVERALL 


AMPLITUDE LIMITS 
(g’s PEAK) 


1 0.3 x RPM min 
to Fmax = 120,000 CPM 0.5 


RPM min = Lowest system speed (e.g. Belt speed if Belt Driven, Fan speed if direct drive coupled 
RPM fan/motor = Fan or motor speed whichever is greater (IN/SEC) 
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Figure E-10. Line Amplitude Acceptance Limits for Fans 
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Figure E-11. Band Limited Overall Amplitude Acceptance Limits for Fans 
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9.2.6 Other Requirements  


a. Variable speed or adjustable sheaves shall not be used in the final installation. 


b. Drive sheave and driven sheave should differ in size by 20  percent or more to avoid 
"beat" vibration. 
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9.3 VIBRATION STANDARDS FOR PUMPS 


9.3.1 Pumps shall be defined in two (2) categories: 


 Positive Displacement including, but not limited to Piston, Gear, and Vane 


 Centrifugal 


9.3.2 Operating Conditions 


 Non-cavitating, non-separating condition 


 No piping strain 


 Shaft coupling aligned 


 Straight suction pipe to pump (Reference Hydraulic Institute Standard.) 


 Certification shall be performed while pumps are operating within design 
specifications 


9.3.3 Limits for Positive Displacement and Centrifugal Pumps 


For purposes of Line Amplitude evaluations a Pumping Frequency (PF) band will be 
established. The PF Band will be centered on the Pumping Frequency (Number of pumping 
elements X Pump RPM). The band will extend + 2 lines of resolution on either side of the line 
of resolution containing the Pumping Frequency (i.e. Bandwidth = 5 lines of resolution). 


Excluding the lines of resolution contained in the Pumping Frequency (PF) Band, the Velocity 
Amplitude (Inch/sec-Peak) of any line of resolution, measured at bearing locations (ref. 
Section 5) in any direction (as defined in Section 4) shall not exceed the Line-Amplitude Band 
Limit values specified in Table 9.3. and graphed in Figure 9.3.1, when determined in 
accordance with Section 7.2.1 using the frequency range from 0.3 X Running Speed (pump 
RPM) to Fmax = 120,000 CPM (2,000 Hertz) 


The Velocity Band-Limited Overall Amplitude (Inch/sec - Peak) at bearing locations (ref. 
Section 5) in any direction (as defined in Section 4) shall not exceed the Pumping Frequency 
Band Limited Overall Amplitude Acceptance Limit value specified in Table 9.3. and graphed in 
Figure 9.3.1 when determined in accordance with Section 7.22 using the frequency range 
from 0.8 X PF to 1.2 X PF. 


The Acceleration Band-Limited Overall Amplitude (g's Peak) at bearing locations (ref. Section 
5) in any direction (as defined in Section 4) shall not exceed the Band-Limited Overall 
Amplitude Acceptance Limit values specified in Table 9.3. and graphed in Figure 9.3.2 when 
determined in accordance with Section 7.2.2 using the frequency range from 0.3 X Running 
Speed to 300,000 CPM. 
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Table E-9.3. Maximum Allowable Vibration Levels for Positive Displacement And Centrifugal Pumps 


LINE-AMPLITUDE BAND LIMITS 
BAND 


 
FREQUENCY 
RANGE (CPM)  


VELOCITY 
(INCH/SEC - PEAK) 


1 0.3 x RPM 
0.8 x RPM 0.04 


2 0.8 x RPM 
1.2 x RPM 0.075 


3 1.2 x RPM 
3.5 x RPM 0.04 


4 3.5 x RPM 
120,000 CPM 0.03 


BAND-LIMITED OVERALL AMPLITUDE LIMITS 


BAND FREQUENCY 
RANGE (CPM) 


ACCELERATION 
(g’s PEAK) 


1 0.3 x RPM - 300K CPM 1.5g - POSITIVE DISPLACEMENT 
1.0g - NON-POSITIVE DISPLACEMENT 
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Figure E-12. Line Amplitude Acceptance Limits for Positive Displacement & Centrifugal Pumps 
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Figure E-13. Band-Limited Overall Amplitude Acceptance Limits for Positive Displacement & 
Centrifugal Pumps 
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9.3.4 Vertical Mounted Pumps 


Vertically mounted pump systems with a "Vertical Mount Height" greater than 5 feet will have 
an allowable increase in Velocity Amplitude Acceptance Limits in Bands 1, 2, and 3 of 5 
percent per foot of "Vertical Mount Height" greater than 5 feet. (e.g. A 7 foot Vertical Mount 
Height would yield a 10 percent increase (7 ft - 5 ft) x 5%/ft] in the Table 9.3. A Velocity 
Amplitude Acceptance Limits specified for Bands 1, 2, and 3. Therefore the limit for Band 1 
would be [0.4 Inch/sec + (0.4 Inch/sec x 0.1)] = 0.44 Inch/sec-Peak. 


Vertical Mount Height is defined as the furthest measurable distance from the machine 
mounting to the end of the driver or the end of the pump, which ever is greater. 


9.4 VIBRATION STANDARDS FOR GEARBOXES 


 


Figure E-14. Line Amplitude Acceptance Limits for Gearboxes 
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Figure E-15. Band-Limited Overall Amplitude Acceptance Limits for Gearboxes 
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9.5 VIBRATION STANDARDS FOR DEFAULT LIMITS 


If Vibration Limit values are not available for the machine being considered, the Specification 
Limit shall (unless specified otherwise by the purchaser) default to the following: 


9.5.1 Non-Machine Tools 


Non-machine Tools shall not exceed the Vibration Limits specified in Table 9.5 and graphically 
illustrated in figures 9.5.1 and 9.5.2. 
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Table E-9.5. Maximum Allowable Vibration Levels for Non-Machine Tools 


VELOCITY LINE-AMPLITUDE BAND LIMITS 


BAND FREQUENCY 
RANGE (CPM) 


VELOCITY 
(INCH/SEC - PEAK) 


1 0.3 x RPM 
0.8 x RPM 0.04 


2 0.8 x RPM 
1.2 x RPM 0.075 


3 1.2 x RPM 
3.5 x RPM 0.04 


4 3.5 x RPM 
8.5 x RPM 0.03 


5 8.5 x RPM 
60,000 CPM 0.03 


6 60,000 CPM 
120,000 CPM 0.03 


ACCELERATION BAND-LIMITED OVERALL AMPLITUDE LIMITS 


BAND FREQUENCY 
RANGE (CPM) 


ACCELERATION 
(g’s PEAK) 


1 0.3 x RPM - 120K 0.5 
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Figure E-16. Default Line Amplitude Acceptance Limits for Non-Machine Tools 
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Figure E-17. Default Band-Limited Overall Amplitude Acceptance Limits for Non-Machine Tools 
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10.0 GLOSSARY 


Acceleration: The time rate of change of velocity. Typical units are ft/sec2 and g's (1 g = 
32.17 ft/sec2 = 386 in/sec2 = 9.81 meter/sec2). Acceleration measurements are made with 
accelerometers. (Note: By international agreement, the value 9.80665 m/s2 = 980,665 cm/s2 = 
386.089 in/s2 = 32.174 ft/s2 has been chosen as the standard acceleration due to gravity (g). 
ISO 2041 (1990)) 


Accelerometer: Transducer whose output is directly proportional to acceleration. Most 
commonly used are mass loaded piezoelectric crystals to produce an output proportional to 
acceleration. 


Amplitude: A measure of the severity of vibration. Amplitude is expressed in terms of peak-
to-peak, zero-to-peak (peak), or rms. For pure sine waves only: 


 Peak (P) = 1.414 x RMS 


 Peak-to-Peak = 2 x Zero-to-Peak (Peak) 


Amplitude Limits: The total vibration level "A" in a band, as defined by the following 
equation, shall not exceed the Overall Amplitude Acceptance Limit specified for the Band 


A
W


i
i


N


A
= =


∑ 2


1
 


 A = Overall vibration level in the Band 


 Ai  = Amplitude in the ith line of resolution in the Band 


 (i = 1) = The first line of resolution in the Band 


 (i=N) = The last line of resolution in the Band 


 N = The number of lines of resolution in the Band 


 W = Window Factor (W = 1.5 for a Hanning Window) 


Anti-Aliasing Filter: A low-pass filter designed to filter out frequencies higher than 1/2 the 
sample rate in order to prevent aliasing. 


Anti-Friction Bearing: See ROLLING ELEMENT BEARING. 


Average: The sum of the values of the measurements taken divided by the number of 
measurements taken. 


Balance: When the mass center line and rotational center line of a rotor are coincident. 
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Balancing: A procedure for adjusting the radial mass distribution of a rotor by adding or 
removing weight, so that the mass centerline approaches the rotor geometric centerline 
achieving less vibration amplitude at rotational speed. 


Band-Limited Overall Amplitude: For vibration level limits specified in terms of "BAND-
LIMITED OVERALL  


Beats: Periodic variations in the amplitude of an oscillation resulting from the combination of 
two oscillations of slightly different frequencies. The beats occur at the difference frequency. 
ISO 2041 (1990). 


Beat Frequency: The absolute value of the difference in frequency of two oscillations of 
slightly different frequencies. ISO 2041 (1990) 


Blade Pass Frequency (Pumping Frequency): A potential vibration frequency on any bladed 
machine (turbine, axial compressor, fan, pump, etc.). It is represented by the number of fan 
blades or pump vanes times shaft rotating frequency. 


Calibration: A test to verify the accuracy of measurement instruments. For vibration, a 
transducer is subjected to a known motion, usually on a shaker table, and the output readings 
are verified or adjusted. 


Complete Machine: A complete machine is defined as the entire assembly of components, 
sub-components, and structure, which is purchased to perform a specific task(s). On a 
Complete Machine Assembly with all individual components operating in their normal 
operating condition, mode, and sequence, the Component Vibration Level Limits for the 
complete machine acceptance are the same as when the component is tested individually. 


Critical Speed: The speed of a rotating system corresponding to a system resonance 
frequency. 


Decibel (Db): A logarithmic representation of amplitude ratio, defined as 20 times the base 
ten logarithm of the ratio of the measured amplitude to a reference. DbV readings, for 
example, are referenced to 1 volt rms. dB amplitude scales are required to display the full 
dynamic range of an FFT Analyzer. 


Displacement: The distance traveled by a vibrating object. For purposes of this document, 
displacement represents the total distance traveled by a vibrating part or surface from the 
maximum position of travel in one direction to the maximum position of travel in the opposite 
direction (Peak-to-Peak) and is measured in the unit mil (1 mil = 0.001 inch). 


Dynamic Range: The difference between the highest measurable signal level and the lowest 
measurable signal level that is detectable for a given Amplitude Range setting. Dynamic 
Range is usually expressed in decibels, typically 60 to 90 dB for modern instruments. 


Dynamic Mass: To determine if the mass of the transducer is effecting the measurement, 
perform the following steps: 


 Make the desired measurement with the accelerometer. 
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 Place a mass equivalent to the mass of the accelerometer adjacent to the 
measuring accelerometer. 


 Repeat the measurement. 


 Compare data from a. and c. 


If any differences (i.e. shift in frequencies) between a. and c. exist, then a less massive 
transducer should be used in a. 


FFT Analyzer: Vibration analyzer that uses the Fast Fourier Transform to display vibration 
frequency components. 


FFT (Fast Fourier Transform): A calculation procedure which converts a time domain signal 
into a frequency domain display; A calculation procedure which produces a mathematical 
relationship between the time domain and the frequency domain resulting in discrete 
frequency components from the sampled time data. 


Field Balancing: The process of balancing a rotor in its own bearings and supporting structure 
rather than in a balancing machine. 


Flexible Rotor: A rotor that deforms significantly at running speed. This term is used for 
rotors that operate close to or above their first critical speed. A rotor is considered flexible 
when its speed is more than 75 percent of its lowest natural frequency in bending. 


Forced Vibration: The oscillation of a system under the action of a forcing function. Typically 
forced vibration occurs at the frequency of the exciting force. 


Free Vibration: Vibration of a mechanical system following an initial force -- typically at one 
or more natural frequencies. 


Frequency: The repetition rate of a periodic event, usually expressed in cycles per second 
(Hertz -abr. HZ), cycles per minute (CPM), or multiples of rotational speed (Orders). Orders 
are commonly referred to as IX for rotational speed, 2X for twice rotational speed, etc. 
Frequency is the reciprocal of the Period. (Note: Vibration frequencies are expressed in Hertz 
(cycle per sec) or CPM (cycle per minute). Rotational speed (Running Speed) is expressed in 
RPM (Revolutions per minute).) 


Frequency Domain: Presentation of a signal whose amplitude is measured on the Y axis, and 
the frequency is measured on the X-axis. 


Frequency Resolution (ΔF): Δ f = (FMAX - FMIN)/# Lines of resolution. Δf represents the 
minimum spacing between data points in the spectrum. 


FMAX: Maximum Frequency Limit of the spectrum being evaluated. 


FMIN: Minimum Frequency Limit of the spectrum being evaluated. 


Frequency Response: Portion of the frequency spectrum which can be covered within 
specified frequency limits. 
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G: The value of acceleration produced by the force of gravity. (32.17 ft/sec2, 386 in/sec2, 
9.81 m/sec2). 


Gear Mesh Frequency: A potential vibration frequency on any machine that contains gears: 
equal to the number of teeth multiplied by the rotational frequency of the gear. 


Hanning Window: A Digital Signal Analysis (DSA) window function that provides better 
frequency resolution than the flat top window, but with reduced amplitude 


Harmonic: Frequency component at a frequency that is an integer (whole number e.g. 2X. 
3X. 4X, etc.) multiple of the fundamental (reference) frequency. 


Hi Bandpass Filter: A device that separates the components of a signal and allows only those 
components above a selected frequency to be amplified. 


Hertz (Hz): The unit of frequency represented by cycles per second. 


Imbalance: Unequal radial weight distribution of a rotor system; a shaft condition such that 
the mass and shaft geometric centerlines do not coincide. 


Integration: A process producing a result that when differentiated, yields the original 
quantity. Integration of acceleration, for example, yields velocity. Integration is performed in 
an FFT Analyzer by dividing by 2πf where f is the frequency of vibration. Integration is also 
used to convert velocity to displacement. 


Large Apparatus Ac/Dc Motors: Reference NEMA Publication No. MG 1, Motors and 
Generators, Section III  


Large Machines: Part 20. Induction Machines, Part 21. Synchronous Motors, and Part 23. DC 
Motors. 


Linear Non-Overlapping Average: An averaging process where each Time block sample used 
in the averaging process contains data not contained in other Time blocks (i.e. Non-
overlapping) used in the averaging. Linear averaging is performed in the Frequency Domain, 
and each sample is weighted equally. 


Lines: The total number of data points in a spectrum (e.g. 400, 800, 1600, etc.). 


Line Amplitude Limit: The maximum amplitude of any line of resolution contained within a 
band shall not exceed the Line Amplitude Acceptance Limit for the Band. 


Line of Resolution: A single data point from a spectrum which contains vibration amplitude 
information. The Line of Resolution amplitude is the Band Overall Amplitude of the 
frequencies contained in the Δf Frequency Resolution. 


Measurement Point: A location on a machine or component at which vibration measurements 
are made. 


Micrometer (Micron): One millionth (0.000001) of a meter. (1 micron = 1 x 10-6 meters = 0.04 
mils.) 
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Mil: One thousandth (0.001) of an inch. (1 mil = 25.4 microns.) 


Natural Frequency: The frequency of free vibration of a system when excited with an impact 
force. (Bump Test.) 


Order: A unit of frequency unique to rotating machinery where the first order is equal to 
rotational speed. See FREQUENCY 


Band Limited Overall Reading: The vibration severity amplitude measured over a frequency 
range defined by a FMIN and a FMAX 


Peak: Refers to the maximum of the units being measured, i.e., peak velocity, peak 
acceleration, peak displacement. 


Peak-To-Peak: Refers to the displacement from one travel extreme to the other travel 
extreme. In English units, this is measured in mils (.001 inch) and in metric units it is 
expressed in micro-meter μM (.000001 meters). 


Period: The amount of time, usually expressed in seconds or minutes, required to complete 
one cycle of motion of a vibrating machine or machine part. The reciprocal of the period is 
the frequency of vibration. 


Phase (Phase Angle): The relative position, measured in degrees, of a vibrating part at any 
instant in time to a fixed point or another vibrating part. The Phase Angle (usually in degrees) 
is the angle between the instantaneous position of a vibrating part and the reference 
position. It represents the portion of the vibration cycle through which the part has moved 
relative to the reference position. 


Precision Spindle: Spindles used in machining processes which require high accuracy, high 
speed, or both. 


Radial Measurement: Measurements taken perpendicular to the axis of rotation. 


Radial Vibration: Shaft dynamic motion or casing vibration which is in a direction 
perpendicular to the shaft centerline. 


Resonance: The condition of vibration amplitude and phase change response caused by 
corresponding system sensitivity to a particular forcing frequency. A resonance is typically 
identified by a substantial amplitude increase and related phase shift. 


Rigid Rotor: A rotor that does not deform significantly at running speed. A rotor whose parts 
do not take up motion relative to each other, i.e., all points move in the same direction at 
the same instant of time. A rotor is considered rigid when its speed is less than 75 percent of 
its lowest natural frequency in bending. 


RMS (Root mean square): Equal to 0.707 times the peak of a sinusoidal signal. 


Rolling Element Bearing: Bearing whose low friction qualities derive from rolling elements 
(balls or rollers), with little lubrication. 
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Rotational Speed: The number of times an object completes one complete revolution per 
unit of time, e.g., 1800 RPM. 


Side Band: Equals the frequency of interest plus or minus one times the frequency of the 
exciting force. 


Signature (Spectrum): Term usually applied to the vibration frequency spectrum which is 
distinctive and special to a machine or component, system or subsystem at a specific point in 
time, under specific machine operating conditions, etc. Usually presented as a plot of 
vibration amplitude (displacement, velocity or acceleration) versus time or versus frequency. 
When the amplitude is plotted against time it is usually referred to as the TIME WAVE FORM. 


Small (Fractional) and Medium (Integral) Horsepower Ac/Dc Motors: Reference NEMA 
Publication No. MG 1, Section II SMALL (FRACTIONAL) AND MEDIUM (INTEGRAL) MACHINES. 
Part 12. Tests and Performance - AC and DC Motors.  


Time Domain: Presentation of a signal whose amplitude is measured on the Y axis and the 
time period is measured on the X axis. 


Transducer (Pickup)-Vibration: A device that converts shock or vibratory motion into an 
electrical signal that is proportional to a parameter of the vibration measured. Transducer 
selection is related to the frequencies of vibration which are important to the analysis of the 
specific machine(s) being evaluated/analyzed. 


Unbalance: See IMBALANCE. 


Velocity: The time rate of change of displacement with respect to some reference position. 
For purposes of this document, velocity is measured in the units Inch per second-Peak. 


(Note: The reference for many of the definitions in this glossary is the glossary from the 
Hewlett Packard publication “Effective Machinery Measurements Using Dynamic Signal 
Analyzers,” Application Note 243-1.)  
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APPENDIX F:    PT&I TECHNOLOGIES CORRELATION RELATIONSHIPS 


This appendix contains the correlation relationships between the various PT&I technologies. 


Table F–1. Vibration Monitoring Correlation 


Technology Correlation Indication When Used 


Ultrasonic 
Analysis (36-44 


kHz) 


Trending & 
Absolute 


Limit 


Spike Energy (25-
35 kHz) 


Trending & 
Absolute 


Limit 


Shock Pulse (32 
kHz Ctr. freq.) 


Trending & 
Absolute 


Limit 


These techniques are indicators of 
minor bearing damage and/or 
lubrication starvation and/or 


contamination. All rely on detection of 
micro-impacting between the rollers 


and raceway which excites the natural 
frequency of the bearing rings. 


Not recommended for use on 
critical equipment. 


Vibration 
Narrowband 


Signature Analysis 
(0-20 kHz) 


Trending & 
Absolute 


Limit 


Provides adequate detection of most 
mechanical and electrical faults. 
Effectiveness related to sensor 


mounting and analysis techniques. 


Periodic monitoring, establish 
interval-based on absolute 
level and rate of change, 
criticality and equipment 


application. 


Displacement 
Trending & 
Absolute 


Limit 


Shaft position relative to bearing 
journal. 


Primarily used for supervisory 
systems, limited machinery 


diagnostic capability. 


Overall 
Measurements 


Limited 
Trending 


Limited applicability. Should be used 
as a pass/fail criteria. Does not 


support fault analysis. 


Not recommended except for 
low cost/low risk equipment. 


Time Domain 
Analysis 


Trending 
Time 


Coincident 
Troubleshooting 


Transient monitoring, impact 
detection, and in response to 


alarms. 


Phase Analysis Time 
Coincident Troubleshooting 


Phase is unstable for electrical 
faults, looseness, oil 


whirl/whip, and resonance. 
Phase is stable for imbalance 


and misalignment. Note: 
Misalignment typically shows 


180 degree phase shift. 
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Table F–2. Correlation of Vibration Monitoring with Other CdM Technologies 


Technology Correlation Indication When Used 


Wear Particle 
Analysis 


Trending 
Time 


coincident 


Spectrometric and ferrographic 
indications of bearing, gear, or 


seal wear.  


Initial interval of six months. 
When discrete frequency 
associated with gears or 


bearings is present. See oil 
analysis section for more 


details. 


Thermal Analysis Time 
coincident 


High temperature & high vibration 
level are indicative of imminent 


failure. 


When vibration levels are 
above alarm limits.  


Advanced 
Filtration/Debris 


Analysis 
Trending 


For all lubricated bearings 
indication that damage to bearing 


surfaces has occurred. 
Confirm bearing damage. 


Motor Current 
Signature Analysis 


Time 
coincident 


Detects Electro-mechanical faults 
such as broken rotor bars, 


defective shorting rings, air gap 
eccentricity, and non-symmetrical 


magnetic field. 


Supplement vibration 
monitoring on critical motors. 


Motor Circuit 
Analysis/Evaluation 


Time 
coincident 


Measures complex phase 
impedance (resistance and 
inductance), resistance and 


capacitance to g-round, and rotor 
influence on magnetic field 


(indirectly). 


Supplement vibration 
monitoring on critical motors. 


Acceptance testing. 


Performance Testing Time 
coincident 


Degradation of thermodynamic and 
operating performance. 


Pressure, temperature, flow, 
power consumption, cycle 
time, and operating hours. 
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Table F–3. Correlation of Lubricant & Wear Particle Analysis with Other Technologies  


Technology Correlation Indication When Used 


Vibration Trending Wear particle buildup precedes 
significant vibration in most cases. 


Routinely, when 
equipment is being 


operated. 


Thermal Analysis Time coincident 
High temperature often comes with 
major wear particle production just 


before bearing failure. 


Confirm bearing 
degradation. 


Advanced 
Filtration/Debris 


Analysis 


Trending Time 
coincident 


Major bearing damage has occurred 
when material appears in lubricating 


system filters. 


Routinely, with every 
filter cleaning or 


change. 
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Table F–4. Correlation of Thermal Analysis with Other Technologies 


Technology Correlation Indication When Used 


Vibration Time 
coincident 


Significant vibration accompanies rising 
temperatures. 


On condition of suspected 
bearing or coupling 


problem. 


Lubrication Wear 
Particle Analysis Trending 


High temperature often comes with 
major wear particle production just 


before bearing failure. 


On condition of suspected 
bearing problem. 


Advanced 
Filtration/Debris 


Analysis  
Trending Damage creates material residue. 


After high temperature 
alerts personnel to 
damage potential. 


Leak Detection Time 
coincident 


Abnormal temperatures coincident with 
acoustic signals indicating internal leak. 


On condition of suspected 
leak. 


Electrical Circuit 
Testing 


Time 
coincident High resistance generating heat. On condition of suspected 


circuit problem. 


Visual inspection Trending Discoloration from overheating due to 
corrosion/oxidation at connectors. 


On condition of indicated 
problem. 


 


Table F–5. Correlation of Advanced Filtration & Debris Analysis with Other Technologies 


Technology Correlation Indication When Used 


Vibration analysis Trending 
Filter debris buildup confirms 


damage causing increased 
vibration. 


Routinely, when equipment is 
being operated. 


Lubricant 
Analysis Trending 


Debris analyzed and source 
identified by spectrographic or 


other means. 


Routine oil samples show marked 
increase in level of foreign 


material. 
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Table F–6. Correlation of Flow Measurement with Other Technologies 


Technology Correlation Indication When Used 


Passive Ultrasonics Time 
coincident 


Acoustic signals corroborate flow 
indications of valve leakage by the 
seat. Indicator of tube/tubesheet 


leakage. 


To confirm leakage by 
isolation valves. 


Thermal Analysis Time 
coincident 


High or low temperatures corroborate 
indications of valve leakage by the 


seat. 


Confirm bearing 
degradation. 


Thermal Analysis 
(Differential 


temperatures) 


Time 
coincident 


Increasing )T as flow decreases due to 
blockage or pump degradation. 


On condition of flow 
decrease/change )T across 


heat exchanger. 


Vibration analysis Time 
coincident 


Cavitations caused by pump, impeller, 
or wear ring deterioration. Line 


blockage indicated by increased vane 
frequency. 


On condition of reduced 
system flow rate. 


Visual inspection Trending Heat exchanger inspection shows 
internal fouling. To confirm reduced flow. 


 


Table F–7. Correlation of Valve Operator Testing with Other Technologies 


Technology Correlation Indication When Used 


Dew Point 
Monitoring Trending Moisture induced corrosion and clogging 


of orifices and binding of operators. 
Periodically, frequency depending 


on dew point readings. 


Hydraulic oil 
testing Trending Dirt and contaminants clog orifices, 


restrictors and bind valve operators. 
Periodically, frequency depending 


on contamination buildup. 
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Table F–8. Correlation of Electrical Testing with Other Technologies 


Technology Correlation Indication When Used 


Vibration 
analysis 


Time coincident 
(MCSA) 


Distinguish between unbalance, rotor 
bar or end ring breakage, or high 


resistance. 


On condition - when routine 
vibration analysis indicates 


possible rotor bar or end ring 
problems. 


Motor Current 
Analysis 


Trending (Surge 
Comparison) 


Rotor winding defects in slip ring 
induction motors. 


On condition - when motor 
current analysis indicates 
potential rotor problem. 


Thermal 
analysis (IRT 


imaging) 


Time coincident 
(TDR) 


High temperatures/high resistance in 
motor control and electrical 


cabling/circuits. 


On condition. Either 
technology can confirm a 


finding of the other. 


Visual 
inspection Time coincident 


Insulation and connector 
discoloration, corrosion, pitting and 


other signs of deterioration caused by 
heat. 


Periodically, when access is 
available to the busses, cabling 


and terminal boards. 


RF Monitoring Time coincident Arcing in the windings of large 
generators. 


Continuous monitoring where 
RF system installed. 


 


Table F–9. Correlation of Ultrasonic/Acoustic Leak Detection with Other Technologies 


Technology Correlation Indication When Used 


Thermal 
analysis 


Time 
coincident 


Abnormal temperatures coincident with 
acoustic signals indicating leak. 


On condition of suspected 
leak. 


Visual 
inspection Trending Visual evidence of damage to valve discs 


and seats sufficient to cause leakage. 
When valve internals are open 
and available for inspection. 


Nonintrusive 
flow 


Time 
coincident 


Flow downstream of shut valve provides 
acoustic indication of leakage by the seat. 


On condition of suspected 
leak. 
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Table F–10. Correlation of Breakaway or Coast-down Testing with Other Technologies 


Technology Correlation Indication When Used 


Vibration analysis Trending 


Nature of specific problem 
implied by abnormal 


breakaway or coastdown 
testing. 


Start up after major repair or 
extended shutdown. 


Vibration analysis Time 
coincident 


Abnormal vibration during 
startup. Abnormal vibration 


during operation. 


Start up after major repair or 
extended shutdown. Before shutdown 
to conduct investigation of suspected 


problem. 


Thermal analysis Trending Abnormal temperature during 
operation. 


Before shutdown to conduct 
investigation of a suspected problem. 


Lubricant Wear 
Particle Analysis Trending 


Abnormal wear indicating 
increased internal friction 


within machine. 


Before shutdown to conduct 
investigation of a suspected problem. 


Advance 
Filtration/Debris 


Analysis 
Trending Abnormal condition 


indicating increased friction. 
Before shutdown to conduct 


investigation of a suspected problem. 


 


Table F–11. Correlation of Dew Point Measurement with Other Technologies 


Technology Correlation Indication When Used 


Visual inspection 
(including fiber 


optics) 


Time coincident 
Trending 


Physical condition of 
flask/pressure vessel. Wall 


thickness reduced.  


On condition of long 
periods (>10%) of "wet" gas 


in system. 


Ultrasonic imaging Time coincident 
Trending 


Physical condition of 
flask/pressure vessel. Wall 


thickness reduced.  


On condition of long 
periods (>10%) of "wet" gas 


in system. 







NASA RELIABILITY-CENTERED MAINTENANCE GUIDE 
FOR FACILITIES AND COLLATERAL EQUIPMENT 


 


September 2008 F-8 


Table F–12. Correlation of Visual Inspections with Other Technologies 


Technology Correlation Indication When Used 


Vibration Analysis 
Trending (Post 
replacement 


analysis) 


Physical condition of parts 
are deteriorated or worn. 


For each condition where damaged 
parts are found after detection by 


vibration analysis. 


Thermal Analysis Time coincident Visual and infrared images 
of suspected faults. 


Visual image taken to accompany 
each IRT image. 


Thermal Analysis Trending 
Increasing )T across heat 
exchanger with operating 


time. 


On condition where heat exchanger 
fouling, not pump condition, is 


suspected cause. 


Lubricant Physical 
Analysis Trending 


Conditions created by 
lengthy operation with 


lubricant OOS. 


When system inspection reveals 
buildup of contaminants. 


Lubricant Wear 
Particle Analysis Trending Examination of wear 


particles. 
For suspected cases of abnormal 


wear. 


Dew Point 
Measurement Trending 


Internal corrosion of 
system components 
(particularly HP air). 


When system internals are open and 
available for inspection. 


Nonintrusive Flow 
Measurement Trending Reduced flow through heat 


exchanger due to fouling. 


On condition where heat exchanger 
fouling, not pump condition, is 


suspected cause. 
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Table F–13. Correlation of Trace Element Sensing with Other Technologies 


Technology Correlation Indication When Used 


Acoustic Leak 
Detection 


Time 
coincident 


Identifies location of leak requiring 
repair. Characteristic sonic or ultrasonic 


signature. 


On condition to confirm 
and locate leak. 


Thermal imaging Time 
coincident 


Identifies location of leak requiring 
repair. “Cool” spots indicate condenser 


leaks. 


On condition to confirm 
and locate leak. 


Lubricant Wear 
Particle Analysis 


Time 
coincident 
Trending 


Trace elements exposed by wear. Continuously monitor and 
confirm particle presence. 


 


Table F–14. Correlation of Ultrasonic Imaging with Other Technologies 


Technology Correlation Indication When Used 


Acoustic emission Trending 
Metal fatigue/intergranular stress 


corrosion cracking detectable in large 
metal vessels using ultrasonic imaging. 


Confirms whether or not 
acoustic emission indications 
of metal lattice breakdown 


are valid. 


Trace Element 
Sensing 


Time 
coincident 


Presence and concentration of trace 
element nuclides indicates 


erosion/corrosion induced wall 
thinning. 


To confirm and measure wall 
thinning. 


In Service 
Stress/Strain, 


Torque 
Measurement 


Trending Monitored stress exceeds yield point 
of monitored component. 


To confirm whether actual 
damage in the form of 


cracking or thinning has 
occurred. 


Radiography Trending 
Condition of objects being inspected 
for erosion, corrosion, cracking or 


exfoliation. 


When the item being 
inspected has a surface 


subject to wall thinning or an 
internal volume subject to 


cracking. 
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Table F–15. Correlation of Radiography with Other Technologies 


Technology Correlation Indication When Used 


Acoustic Emission Trending 
Metal fatigue/intergranular stress 


corrosion cracking detectable in large 
metal vessels using ultrasonic imaging. 


Confirms whether or not 
acoustic emission indications 
of metal lattice breakdown 


are valid. 


Trace Element 
Sensing 


Time 
coincident 


Presence and concentration of trace 
element nuclides indicates 


erosion/corrosion induced wall 
thinning. 


To confirm and measure wall 
thinning. 


In Service 
Stress/Strain, 


Torque 
Measurement 


Trending Abnormal strain coincident with 
indication of a strain-related defect. 


To confirm whether actual 
damage in the form of 


cracking or thinning has 
occurred. 


Ultrasonic imaging Trending Condition of objects whose near-
surface volume can be scanned. 


Where confirmation of a 
defect is required before 


opening for repair. 


 


Table F–16. Correlation of Stress-Strain Measurement with Other Technologies 


Technology Correlation Indication When Used 


Thermal Analysis Time 
coincident 


Relationship between temperature, 
temperature cycles and strain. 


When needed to understand 
the relationships to devise 
better control measures. 


Acoustic Emission 
(Fatigue 


Monitoring) 


Time 
coincident 


Ultrasonic noise produced as a result 
of existing crack cleaving. 


Determining crack location possible. 
Pressure flasks and tanks. 
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Table F–17. Correlation of Acoustic Emission with Other Technologies 


Technology Correlation Indication When Used 


Dynamic 
Radiography Trending Cracking in heavy 


metal weld joints. 


In conjunction with code requirements for 
periodic (10 year) inspection or after a rise in 
acoustic emission events in a specific region 


which may indicate developing cracks. 
In Service 


Stress/Strain, 
Torque 


Measurement 


Time 
coincident 


High levels of strain 
coincident or 


distortion evident from 
other methods. 


To monitor pressure vessel or heavy section 
weld deterioration during hydro test or other 


high stress event. 


Ultrasonic Imaging Trending Flaw detection and 
mapping.  


In conjunction with code requirements for 
periodic (10 year) inspection or after a rise in 
acoustic emission events in a specific region. 


 


Table F–18. Correlation of Ultrasonic, Eddy Current, and Photonic Position Sensors with Other 
Technologies 


Technology Correlation Indication When Used 


Lubricant Wear Particle 
Analysis 


Trending Time 
coincident 


Confirmation of bearing 
wear. 


On condition when position 
indicator shows bearing wear. 


Thermal analysis Time coincident Confirmation of bearing 
wear. 


On condition when position 
indicator shows wear. 


Vibration analysis Time coincident Confirmation of shaft 
misalignment. 


On condition when position 
indicator shows movement or 


wear. 


Advanced 
Filtration/Debris Analysis Trending Confirmation of bearing 


wear. 


On condition when position 
indicator shows movement or 


wear. 
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APPENDIX G:    ALIGNMENT STANDARD3 


G.1    FOREWORD 


The Laser Alignment Specification for New and Rebuilt Machinery and Equipment provides 
engineering performance guidelines for use by engineering, maintenance and design 
personnel as well as machinery and equipment builders during the design and building of new 
equipment and the rebuild of existing equipment. This standard helps to accomplish the 
following: 


 Allow verification of machine productivity and machine life. 


 Allow identification of unique errors in machine motions and structure. 


                                             


 
3 Acknowledgments: We wish to thank General Motors for the free use of their alignment and vibration 
specifications, which are included in this document.  This document may be copied in whole or in part for the use 
of providing standards for maintainability of equipment. 
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1.0 PURPOSE 


The purpose of this specification is to ensure that provisions for laser alignment are designed 
into all new and rebuilt machine.  


2.0 SCOPE 


This document addresses the use of laser alignment systems for Shaft Alignment. 


3.0 COUPLED SHAFTS LASER ALIGNMENT 


3.1 COUPLED SHAFT ALIGNMENT REQUIREMENT  


NASA should require laser alignment on all shaft coupled machines to maximize part quality 
and productivity, and to eliminate premature machine failure due to misalignment. 


3.2 COUPLED SHAFTS ALIGNMENT 


Coupled shaft alignment is the positioning of two or more machines so that the rotational 
centerlines of their shafts are collinear at the coupling center under operating conditions. 


Figure G-1. Coupled Shafts Alignment 


 


Coupling Center


Pump / Fan / Gearbox / Etc. Motor 


 
 


3.3 LASER SHAFT ALIGNMENT SYSTEM REQUIREMENTS  


The Laser Alignment System used for Coupled Shafts Alignment shall use either a combined 
laser emitter and laser target detector unit or separate units for its laser emitter and laser 
target detector. 
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3.4 SHAFT ALIGNMENT  


All shaft-to-shaft centerline alignments shall be within the tolerances specified  in Table 1 
unless more precise tolerances are specified by the machine manufacturer or by the 
purchasing engineer for special applications. 


Table G-1. Coupled Shaft Alignment Tolerance Values 


 RPM TOLERANCE SPECIFICATION 
Soft Foot ALL <0.002 inch (0.0508 mm) at each foot 


 


 
RPM HORIZONTAL & VERTICAL 


PARALLEL OFFSET 


ANGULARITY/GAP 
Inch/10 inch 


(mm/254 mm) 
Coupling Diameter 


Short Couplings    


 <1000 0.005 in (1.2700 mm) 0.015 in (0.3810 mm) 
 1200 0.004 in (1.0160 mm) 0.010 in (0.2540 mm) 
 1800 0.003 in (0.7620 mm) 0.005 in (0.1270 mm) 
 3600 0.002 in (0.5080 mm) 0.003 in (0.0762 mm) 
 7200 0.001 in (0.2540 mm) 0.0025 in (0.0635 mm) 


 


  HORIZONTAL & VERTICAL 
PARALLEL OFFSET 


PER INCH (25.4 mm) OF 
SPACER LENGTH 


Couplings   
With <1000 0.0020 in (0.0508 mm) 


Spacers 1200 0.0015 in (0.0381 mm) 
 1800 0.0010 in (0.0254 mm) 
 3600 0.0005 in (0.0127 mm) 
 7200 0.0003 in (0.0076 mm) 
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3.4.1 Jackshifts  


 Below “critical speed” of Jackshaft 


 Short coupling tolerances apply to each coupling of the jackshaft. 


 Above “critical speed” of Jackshaft 


 Short coupling tolerances apply relative to the centerlines of the two machines. 


3.4.2. The Tolerances specified in Table 1 are the maximum allowable deviations from Zero-
Zero Specifications or ALIGNMENT TARGET SPECIFICATIONS (i.e. an intention targeted offset 
and/or angularity). 


3.4.3 Acknowledging that machines often move after start-up due to Thermal Growth, 
dynamic load shifts, etc., the alignment parameters shall be measured and adjusted for 
operating conditions. 


3.5 COUPLED SHAFTS ALIGNMENT VERIFICATION  


3.5.1 Laser alignment will be performed at the purchaser’s facility on all shaft coupled 
machines during installation of the equipment. 


3.5.2 When verifying the alignment of coupled shafts the contractor must document and 
provide the following data for each set of coupled shafts: 


 Alignment tolerances used. 


 Soft Foot 


 Vertical Angularity (Pitch) at the Coupling Point. (Refer to Figure 2.) 


 Vertical Offset at the coupling point. 


 Horizontal angularity (Yaw) at the coupling point. 


 Horizontal offset at the coupling point. 


3.5.3 This information shall be provided to the purchaser at the time of functional check 
out. 


3.6 MACHINE BASES  


3.6.1 Machine Base Construction 


a. A solid and rigid machine base is required to achieve and maintain shaft alignment. 


b. Where bases are constructed using concrete or grouts final shaft alignment shall not 
be conducted until ample curing time has taken place. (A minimum of Thirty days is 
recommended) 
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c. Where the machine foundation installation specification does not require a concrete or 
grout base or the installation schedule does not permit the proper cure time for the 
concrete/grout, refer to Figures 3a and 3b for suggested alternate machine base 
constructions. 


d. Where corrosion is or may be a problem the base must be fabricated of corrosive 
resistant materials. 


e. Where the machine base is constructed from commercially available steel or castings: 


f. Use H, M, I, square, tube, and bar shapes with a minimum 0.5 inch (1.27 cm) 
thickness. 


g. For machine bases consisting of a single steel plate, plate thickness must equal or 
exceed the thickness of the machine foot, but be no less than 1.0 inch (2.54 cm). The 
plate surface that the driver and driven machines will be bolted to must be machine 
ground and of sufficient size to accommodate the machine components, push/pull 
blocks and/or jack screws. Jackscrews must not rest on any rounded edges. 


h. Use of channel or angle stock is not recommended. Where use is necessary, the 
channel or angle stock must be reinforced using square bar or plate meeting the 
preceding thickness requirements. 


i. After all welding and machining is completed, stress relieves the entire base. 


3.6.2. Foot Center Lines 


The stiffness of the machine base shall be sufficient that no foot centerline shall deform or 
deflect more that .001” (.0254 mm) over the operating range from alignment conditions to 
full load conditions. 


3.6.3 Joining Shapes Together  


When joining shapes together they shall conform to the appropriate applicable A.S.M.E. 
standard(s) for welding. 


3.6.4 Requirements for Machine Pads or Flats  


After all welding and machining has been completed and the base has been stress relieved, 
the surface of all pads or flats for each machine to be installed on the base must be co-
planar, within .001 inch (0.0254 mm). (Refer to figures 3a and 3b.) 


3.6.5 Machine Base Support 


The feet of the driver and driven machines must not overhang the machine base. 
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3.7 JACKBOLTS  


Jackbolts shall be located at the front and rear feet of the movable machine for horizontal 
alignment positioning. (This requirement also applies to vertically mounted units and 
vertically mounted flanged units). Jackbolts shall be parallel to the flat/pad surface and align 
on the center line formed by the hold down bolts in the cross machine direction. Ample room 
shall be left for removal and insertion of shims used in the vertical alignment of the coupled 
machines. 


3.8 HOLD-DOWN BOLTS 


The use of hold down bolts is the preferred method of fastening components to the base. 
Hold-down bolts shall meet the following specifications: 


 Hold-down bolts for both the driver and the driven machine(s) (in pairs or in trains) 
shall be positioned (spotted) after the machine’s shafts have been aligned. 


 Hold-down bolts shall be centered in the hole of the machine foot. 


 Hold-down bolts shall be the preferred method of fastening machines to the base. 


 Hold-down bolts shall not be undercut (“Chicagoed”) to achieve HORIZONTAL 
adjustment. 


3.9 PIPING 


Piping must be fitted, supported, and sufficiently flexible such that soft foot due to 
movement caused by tightening pipe flanges doesn’t exceed .002” (.051 mm). Piping must 
not restrict the minimum 180 degree rotation requirement of the laser alignment system. 


3.10 SHIMS 


Shims shall meet the following specifications: 


 Commercially die-cut. 


 Made of corrosion and crush resistant stainless steel, which is dimensionally stable 
when subjected to high compression over long periods of time. 


 Consistent over the whole shim area, without seams or folds from bending. 


 Clean, free from burrs, bumps, nicks and dents of any kind. 


 Size numbers or trademarks etched into the shim, not printed or stamped. 


 The smallest commercial shim that will fit around the hold down bolts without 
binding shall be used. 


 The overall shim pack shall not exceed a total of three (3) shims. 


 Lie on bare metal, not paint or other coatings. 
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3.11 MACHINE VERTICAL MOBILITY  


All machines shall be installed with a minimum of .125 inch (3.0 mm) dimensionally stable 
shims under each surface mounting point for vertical mobility. 


3.12 COUPLING PLAY/BACKLASH 


OEM’s must use only the couplings specified by the Government unless otherwise agreed upon 
by the purchaser. During the alignment process coupling play or backlash must be eliminated 
to accomplish a precision shaft alignment. 


3.13 AXIAL SHAFT PLAY 


Axial shaft play or end-play must be no greater than .125 inch (3.175 mm). Accommodation of 
end movement must be done without inducing abnormal loads in the connecting equipment. 


Figure G-2. Offset and Angular 


 


Horizontal Offset 


TOP VIEW 


MOTOR PUMP/FAN/GEARBOX/ETC. 


Horizontal Angularity (Yaw) 


TOP VIEW 


MOTOR PUMP/FAN/GEARBOX/ETC. 


Vertical Offset 


MOTOR PUMP/FAN/GEARBOX/ETC. 


SIDE VIEW 


 Vertical Angularity (Pitch) 


SIDE VIEW 


MOTOR PUMP/FAN/GEARBOX/ETC. 
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Figure G-3a. Suggested Baseplate Assemblies 


 


Elevation 


Elevation 


Machined mounting flats 


Machined flats mounting 
pads up to 5 “ elevation


For attachment to 
existing base in  
good condition 


For attachment to existing 
base in good condition 


Machined mounting flats 


Machined flats mounting  
flats up to 5 “ elevation 


The following sketches are provided for 
a general guideline and are not 
construction drawings.  These bases 
are intended for situations where the 
schedule does permit the proper cure 
time for concrete and/or grout. 


The sketches are divided into 
applications as noted on the sketches.
Bases of this type are generally used on 
equipment in the range of 10 hp to 500 
hp.  Depending upon the speed and 
size, between 500 hp and 1000hp  it 
becomes more cost effective to use the 
flanges of I-beams mounted cross- 
frame to support the machine instead of
using plate. 
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Figure G-3b. Suggested Baseplate Assemblies 


 


Elevation 


Elevation 


Machined mounting flats 


Machined flat mounting  
pads up to 5 “ elevation 


For attachment to  
existing rough surface  
or structure of uncertain  
condition 


Machined mounting flats 


Machined flat mounting  
flats up to 5 “ elevation 


For attachment to existing  
rough surface or structure of  
uncertain condition 
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4.0 ALIGNMENT OF BELT DRIVEN MACHINES 


4.1 MOTOR BASES 


4.1.1 Motors will be provided with adjustable motor bases unless otherwise specified. 


4.1.2 Motors over 5600 watts of power will be provided with adjustable, pivoted motor 
bases. 


4.1.3 Base will have enough adjustment to allow belt replacement without stretching the 
new belts. 


4.1.4 Adjustment method will be by use of two adjusting bolts. 


4.2 RUNOUT 


4.2.1 After sheaves are installed on the motor and driven shafts, the sheaves will be 
checked to ensure that they are true on the shaft. 


4.2.2. Runout on the sheaves will be checked with a dial indicator 


4.2.3. Sheave runout shall not exceed 0.0580 mm (0.002 in.) 


4.3 SHEAVE ALIGNMENT 


4.3.1 Unless otherwise specified, drive and driven sheaves will be aligned by the four-point 
method. 


4.3.2 If the sheave web thickness is not the same on the drive and driven sheave, shims of 
the appropriate thickness will be used on the narrower sheave for the alignment. The 
thickness of the shims will be recorded and supplied with the machine information 
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5.0 GLOSSARY 


Accessible: The ability to reach and adjust the aligning feature. Consideration should be 
given to confined space restrictions, removing guards, bushing plates, hydraulic lines, 
lubrication lines, electric lines, etc. 


Alignment Target Specifications: Desired intentional offset and angularity at coupling center 
to compensate for thermal growth and/or dynamic loads. Most properly specified as an 
Offset, and an angle in two perpendicular planes, horizontal and vertical. 


Angular Error: A misalignment condition characterized by the angular error between the 
desired centerline and the actual centerline. This misalignment condition may exist in planes 
both horizontal and vertical to the axis of rotation. (Reference Figure 2) 


Angularity: The angle between the rotational centerlines of two shafts. Angularity is a 
“slope” expressed in terms of a rise (millimeters or thousandths of an inch) over a run (meter 
or inches). (Reference Figure 2.) 


A.S.M.E.: American Society of Mechanical Engineers, 345 East 47th Street, New York, NY 
1017, 212-705-7722. 


Axial Play, Axial Float, End Float: Shaft axial movement along its centerline caused by axial 
forces, thermal expansion or contraction, and permitted by journal bearings, sleeve bearings 
and/or looseness. 


Base Plate: The surface, often made of steel plate or cast iron, to which the feet of a 
machine are attached. (Reference Figure 3a and 3b.) 


Co-Linear: Co-linear means two lines that are positioned as if they were one line. Co-linear 
as used in alignment means two or more centerlines of rotation with no offset or angularity 
between them. Two or more lines are co-linear when there is no offset or angularity between 
them (i.e. they follow the same path). 


Coplanar: The condition of two or more surfaces having all elements in one plane. (per ANSI 
Y14.5) 


Coupling Point: The phrase “Coupling Point” in the definition of “Shaft Alignment” is an 
acknowledgment that vibration due to misalignment originates at the point of power 
transmission, the coupling. The shafts are being aligned and the coupling center is just the 
measuring point. 


Full Bearing Fitting Spacer Block: A single spacer block used for aligning the machine tool in 
the vertical plane. 


Flatness: The condition of a surface having all elements in one plane. (Per ANSI Y 14.5.) 
(Note: As used in this specification, a flat is a small surface flush with or cut into a Base 
Plate, machined flat, and co-planar with the other flats in the base plate. The flats support 
the Shims and/or feet of the machine to be installed. A pad is a small block of metal that 
serves to elevate the feet of the machine above the surface of the base plate. Pads are 
commonly used compensate for differences in machine center line heights, and for increased 
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corrosion resistance by raising the machine feet out of any possible standing fluids. Pads and 
flats have holes drilled and tapped in their centers to accept hold down bolts.) 


Horizontal: Parallel to the mounting surface. 


Jackbolts, Jackscrews: Positioning bolts on the machine base which are located at, each foot 
of the machine and are used to adjust the position of the machines. 


Level: Parallel to a reference plane or a reference line established by a laser. 


Machine: The total entity made up of individual machine components such as motors, pumps, 
spindles, fixtures, etc. Also reference Machine Component. 


Machine Base: The structure that supports the machine or machine components under 
consideration. 


Machine Component: An individual unit such as a motor, pump, spindle, fixture, etc. often 
referred to as a machine in its own context. 


Machine Dependent: A condition that is dependent on the machining operation and the 
design requirement of the part being machined. 


N.I.S.T.: National Institute of Standards and Technology, Building 304 Room 139, 
Gaithersburg, MD 20899, 301-975-3503. 


Offset: The distance (in thousands of an inch or in millimeters) between the rotational 
centerlines of two parallel shafts. (Reference Figure 1). 


Pitch: An angular misalignment in the vertical plane. (ANSI/ASME b5.54-1991) 


Position Error (Centerline/Offset Misalignment): A misalignment condition that exist when 
the shaft centerline is parallel but not in line with (not coincidental) with the desired 
alignment centerline. (Reference Figure 1.) 


Qualifying Level Points: Qualified leveling points are locations that have their heights 
defined and must be in same plane. That plane must be parallel to the mounting surfaces of 
the slide assembly. 


Repeatability: The consistency of readings and results between consecutive sets of 
measurements. 


Shaft Alignment: Positioning two or more machines (e.g. a motor driving a hydraulic pump(s), 
etc.) so that the rotational centerlines of their shafts are collinear at the coupling center 
under operating conditions. (Reference Figure 2.) 


Soft Foot: A condition that exists when the bottom of all of the feet of the machinery 
components are not on the same plane (can be compared to a chair with one short leg). Soft 
foot is present if the machine frame distorts when a foot bolt is loosened or tightened. It 
must be corrected before the machine is actually aligned. 
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Parallel Soft Foot: A parallel gap between the machine foot and its support surface. 


Angular Soft Foot: An angled gap between the machine foot and its support surface. 


Induced Soft Foot: A type of soft foot that is caused by external forces, (pipe strain, coupling 
strain, etc.,) acting on a machine independent of the foot to base plate connection. 


“Squishy” Soft Foot: A type of soft foot characterized by material (such as Shims, paint, 
rust, grease, oil, dirt, etc.) acting like a spring between the underside of the machine foot 
and the base plate contact area. 


Spacer Blocks: See Full Bearing Fitting Spacer Block. 


Stress Free Condition: The condition that exists when there are no forces acting on the 
structure of a machine, machine component, or machine base that would cause distortion in 
the structure such as bending, twist, etc. 


Thermal Effects (Growth or Shrinkage): This term is used to describe displacement of shaft 
axes due to machinery temperature changes (or dynamic loading effects) during start-up. 


Tolerance, Deadband, Window, or Envelope: An area where all misalignment forces sum to 
a negligible amount and no further improvement in alignment will reduce significantly the 
vibration of the machine or improve efficiency. 


Tolerance Values: Maximum allowable deviation from the desired values, whether such 
values are zero or non-zero. 


Vertical: Perpendicular to the horizontal plane. 


Yaw Misalignment: An angular misalignment in the horizontal plane. 
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APPENDIX H:    BALANCE STANDARD4 


H.1    FOREWORD 


It is recommended that Balance Certification of all new and rebuilt machinery and equipment 
be a part of implementation of Reliability Centered Maintenance. Precision balance and 
certification, as a part of machine performance evaluation will: 


 Maximize part quality, machine productivity and machine life; 


 Minimize machine installation and set-up time; and 


 Allow verification of machine performance and "health" throughout the machine's 
life. 


The BALANCE STANDARD FOR NEW AND REBUILT MACHINERY AND EQUIPMENT provides 
engineering performance guidelines for use by Facilities Maintenance and Operations as well 
as machinery and equipment builders during the design, development, and building of new 
equipment and the rebuild of existing equipment. The balance quality, specified by the user 
and acknowledged by the contractor, establishes a common goal of acceptability by both 
parties. Such quality also enables contractors to provide evidence of the superiority and build 
integrity of their product. 


                                             


 
4 Acknowledgments: We wish to thank General Motors for the free use of their balance, alignment and vibration 
specifications, which are included in this document.  This document may be copied in whole or in part for the use 
of providing standards for maintainability of equipment. 
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1.0 PURPOSE 


The purpose of this standard is to: 


 Reduce operating costs by establishing acceptable balance grades for new and 
rebuilt rotating machinery and equipment. 


 Improve the life and performance of rotating machines and equipment purchased. 


 Provide a uniform procedure for evaluating the balance characteristics of a 
machine for certification and acceptance. 


2.0 SCOPE 


This standard establishes acceptable quality for balance of new and rebuilt rotating 
machinery and equipment purchased. 


3.0 BALANCE REQUIREMENTS 


3.1 DEFAULT BALANCE SPECIFICATION 


If no other limit is specified, the vibration criteria listed in Table 1 will be used for 
acceptability of the machine in question. The vibration criteria are for the vibration 
amplitude at the fundamental rotational frequency or one times running speed (1X). This is a 
narrowband limit. An overall value is not acceptable.  


Table H-1. Default Balance Specifications 


Nominal Shaft 
Speed (RPM) 


Maximum Vibration 
(in/sec, Peak) 


Maximum Displacement 
(mils, Peak-to-Peak) 


900 0.02 0.425 


1200 0.026 0.425 


1800 0.04 0.425 


3600 0.04 0.212 


  


3.2 BALANCE CALCULATION 


Table 2 provides the ISO1940/1-1986 balance quality grades for various groups of 
representative rigid rotors. The RCM Manual contains more detailed information and the 
complete ISO 1940/1 –1986 table. 
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Table H-2. Balance Quality Grades for Various Groups of Representative Rigid Rotors (ISO 1940/1-
1986) 


Balance 
Quality Grade 


Product of the 
Relationship 
(eper x ω)1,2 


mm/s 


Rotor Types−General Examples 


G100 100 


Crankshaft/drives of rigidly mounted fast diesel engines with 
six or more cylinders4 


Complete engines (gas or diesel) for cars, trucks, and 
locomotives5 


G40 40 


Car wheels, wheel rims, wheel sets, drive shafts 


Crankshaft/drives of elastically mounted fast four-cycle 
engines (gas or diesel) with six or more cylinders 


Crankshaft/drives of engines of cars, trucks, and locomotives 


G16 16 


Drive shafts (propeller shafts, cardan shafts) with special 
requirements 


Parts of crushing machines and parts of agricultural 
machinery 


Individual components of engines (gas or diesel) for cars, 
trucks and locomotives 


Crankshaft/drives of engines with six or more cylinders under 
special requirements 
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Table H-2. Balance Quality Grades for Various Groups of Representative Rigid Rotors (ISO 1940/1-
1986) (Continued) 


Balance 
Quality 
Grade 


Product of the 
Relationship 
(eper x ω)1,2 


mm/s 


Rotor Types−General Examples 


G6.3 6.3 


Parts of process plant machines 


Centrifuge drums, fans, flywheels, pump impellers, general 
machinery parts 


Medium and large electric armatures (of electric motors having 
at least 80 mm shaft height) without special requirements 


Small electric armatures, often mass produced, in vibration 
insensitive applications and/or with vibration isolating mountings  


Individual components of engines under special requirements 


G2.5 2.5 


Rigid turbo-generator rotors, turbo-compressors 


Medium and large electric armatures with special requirements 


Small electric armatures not qualifying for one or both of the 
conditions specified for small electric armatures of balance 


quality grade G6.3 


Turbine-driven pumps 


G1 1 
Grinding-machines drives 


Small electric armatures with special requirements 


G0.4 0.4 Spindles, disc, and armatures of precision grinders; gyroscopes 
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3.3 STANDARD KEY 


For rotating machines and machine components with a keyed shaft, balancing will achieved 
using a standard one-half key in the key seat in accordance with ISO 8821-1989. If a "full key", 
corresponding to the half key used for balancing, is not provided with the rotating machine, a 
tag, as shown in Figure 1, will be attached to the machine indicating the dimension of the key 
used to perform the balance test. 


Figure 1. Balance Test Key Dimension 


A


B


Final Key Length
(A+B)/2


A = Key length as used for balancing this rotor
       (usually in the form of a “half depth”


B = Key length as used for balancing the attached
       rotor (such as coupling half, pulley, fan, etc.)
       This is determined by measuring the attached.
       rotors keyway length at its hub.


 
 


3.4 BALANCE WEIGHTS 


Permanently attached balancing weighs must be secured by welding, bolting, pop-riveted, or 
of a "clip-on" design. 


 If bolted, a hardened bolt must be used in conjunction with a mechanical locking 
device (e.g. lock washer or lock nut). 


 “Clip-on" balancing weights can only be used on centrifugal type fans and must be 
located and attached on the ID pitch of the blades such that the rotational motion 
of the fan creates a positive seating of the "clip-on" weight against the fan blade. 


 Balancing weights and method of attachment must be stable at equipment 
operating temperature, and of a material compatible with the parent material of 
the fan to which the balancing weight is attached. Note: the use of stick on lead 
weights is not acceptable. 


 Any parent metal removed to achieve dynamic or static balance shall be drilled out 
in a manner which will maintain the structural integrity of the rotor or sheave. 


 Access to any fan rotor for field balancing shall be designed in to the system. Note: 
It is recommended that components (rotor, shafts, sheaves, etc.) be balanced 
individually and then trim balanced as a totally assembly. 
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4.0 MACHINE QUOTATION, CERTIFICATION, AND ACCEPTANCE 


4.1 QUOTATION 


The Quotation shall specify that the equipment will meet the applicable balance quality of 
this Specification - or the balance quality (if different from Specification B1.0 Latest Version) 
specified by the purchaser in the "Request for Quote." 


The Quotation shall state the applicable specification balance quality being quoted. 


Any additional costs required to meet the specification quality shall be grouped in a separate 
section of the Quotation and titled "BALANCE QUALITY". Costs must be itemized and 
sufficiently detailed to permit a complete evaluation by the Purchaser. 


4.2 MEASUREMENT REQUIREMENTS FOR MACHINE CERTIFICATION  


Balance measurements shall: 


 Be the responsibility of the supplier unless specified otherwise by the purchaser. 


 Be performed by technically qualified person who is trained and experienced in 
machinery balancing. The technical qualifications of the person doing the balance 
certification shall be submitted as a part of the machine balance certification 
data. 


 Be submitted to the maintenance organization or other authorized representative 
before acceptance of the machinery or equipment being purchased will be 
authorized. 


 Balance quality for machine certification shall be measured prior to "run-off' at the 
vendor's facility. Where it is impractical to set-up and test a complete machine at 
the vendor's facility, arrangements shall be made to perform the test at the 
purchaser's facility. Under this circumstance, shipment of the equipment does not 
relieve the vendor of the responsibility for meeting the specified balance quality. 


 The purchaser shall have the option to verify balance quality of equipment during 
machine "run-off' at the vendor's test site prior to shipment - or at the plant site 
per Section 4.2.3 - prior to final acceptance authorization. 


4.3 ACCEPTANCE 


Authorization for machine/equipment acceptance based on the balance  quality of this 
specification requires signature by the purchaser's  authorized representative. A copy of the 
acceptance must be sent to  the Purchasing department before final acceptance is 
authorized. 
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5.0 GLOSSARY 


Acceleration: The time rate of change of velocity. Typical units are ft/sec2 and g's (1 g = 
32.17 ft/sec2 = 386 in/sec2 = 9.81 meter/sec2). Acceleration measurements are made with 
accelerometers. (Note: By international agreement, the value 9.80665 m/s2 = 980,665 cm/s2 = 
386.089 in/s2 = 32.174 ft/s2 has been chosen as the standard acceleration due to gravity (g). 
ISO 2041 (1990)) 


Accessible: The ability to reach and adjust the aligning feature. Consideration should be 
given to confined space restrictions, removing guards, bushing plates, hydraulic lines, 
lubrication lines, electric lines etc. 


Amplitude: A measure of the severity of vibration. Amplitude is expressed in terms of peak-
to-peak, zero-to-peak (peak), or rms. For pure sine waves only: 


 Peak (P) = 1.414 x RMS 


 Peak-to-Peak = 2 x Zero-to-Peak (Peak) 


Balance: When the mass centerline and rotational centerline of a rotor are coincident. 


Balancing: A procedure for adjusting the radial mass distribution of a rotor by adding or 
removing weight, so that the mass centerline approaches the rotor geometric centerline 
achieving less vibration amplitude at rotational speed. 


Calibration: A test to verify the accuracy of measurement instruments. 


Complete Machine: A complete machine is defined as the entire assembly of components, 
sub-components, and structure, which is purchased to perform a specific task(s). On a 
Complete Machine Assembly with all individual components operating in their normal 
operating condition, mode, and sequence, the Component Balance Quality for the complete 
machine acceptance are the same as when the component is tested individually. 


Displacement: The distance traveled by a vibrating object. For purposes of this document, 
displacement represents the total distance traveled by a vibrating part or surface from the 
maximum position of travel in one direction to the maximum position of travel in the opposite 
direction (Peak-to-Peak) and is measured in the unit mil (1 mil = 0.001 inch). 


Field Balancing: The process of balancing a rotor in its own bearings and supporting structure 
rather than in a balancing machine. 


Flexible Rotor: A rotor that deforms significantly at running speed. This term is used for 
rotors that operate close to or above their first critical speed. A rotor is considered flexible 
when its speed is more than 75 percent of its lowest natural frequency in bending. 


Frequency: The repetition rate of a periodic event, usually expressed in cycles per second 
(Hertz -abr. HZ), cycles per minute (CPM), or multiples of rotational speed (Orders). Orders 
are commonly referred to as IX for rotational speed, 2X for twice rotational speed, etc. 
Frequency is the reciprocal of the Period. (Note: Vibration frequencies are expressed in Hertz 
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(cycle per sec) or CPM (cycle per minute). Rotational speed (Running Speed) is expressed in 
RPM (Revolutions per minute).) 


Hertz (Hz): The unit of frequency represented by cycles per second. 


Imbalance: Unequal radial weight distribution of a rotor system; a shaft condition such that 
the mass and shaft geometric centerlines do not coincide. 


Large Apparatus Ac/Dc Motors: Reference NEMA Publication No. MG 1, Motors and 
Generators, Section III.  


Large Machines: Part 20. Induction Machines, Part 21. Synchronous Motors, and Part 23. DC 
Motors. 


Level: Parallel to a reference plane or a reference line established by a laser. 


Machine: The total entity made up of individual machine components such as motors, pumps, 
spindles, fixtures, etc. Also reference Machine Component. 


Machine Component: An individual unit such as a motor, pump, spindle, fixture, etc. often 
referred to as a machine in its own context. 


Micrometer (Micron): One millionth (0.000001) of a meter. (1 micron = 1 x 10-6 meters = 0.04 
mils.) 


Mil: One thousandth (0.001) of an inch. (1 mil = 25.4 microns.) 


N.I.S.T.: National Institute of Standards and Technology, Gaithersburg, MD 20899, 301-975-
3503. 


Order: A unit of frequency unique to rotating machinery where the first order is equal to 
rotational speed. See Frequency 


Peak: Refers to the maximum of the units being measured, i.e., peak velocity, peak 
acceleration, peak displacement. 


Peak-To-Peak: Refers to the displacement from one travel extreme to the other travel 
extreme. In English units, this is measured in mils (.001 inch) and in metric units it is 
expressed in micro-meter μM (.000001 meters). 


Rigid Rotor: A rotor that does not deform significantly at running speed. A rotor whose parts 
do not take up motion relative to each other, i.e., all points move in the same direction at 
the same instant of time. A rotor is considered rigid when its speed is less than 75 percent of 
its lowest natural frequency in bending. 


RMS (Root mean square): Equal to 0.707 times the peak of a sinusoidal signal. 


Rotational Speed: The number of times an object completes one complete revolution per 
unit of time, e.g., 1800 RPM. 
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Small (Fractional) and Medium (Integral) Horsepower Ac/Dc Motors: Reference NEMA 
Publication No. MG 1, Section II Small (Fractional) And Medium (Integral) Machines. Part 12. 
Tests and Performance - AC and DC Motors.  


Tolerance Values: Maximum allowable deviation from the desired values, whether such 
values are zero or non-zero. 


Unbalance: See IMBALANCE. 


Velocity: The time rate of change of displacement with respect to some reference position. 
For purposes of this document, velocity is measured in the units Inch per second-Peak. 
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APPENDIX I:    MAINTENANCE PROCEDURES 


This Appendix provides Maintenance Procedure Templates (MPT). The MPTs have been 
developed to provide a sample source of time/cycle based maintenance actions, test 
procedures and information. A section at the end of the MPT, identified as Engineers Notes, 
provides technical information that may be useful when developing site-specific procedures. 


The MPTs are based on sample procedures provided by Government and private industry. The 
objective of the MPT is to provide instructions without becoming overly detailed. Simple 
steps, that provide little value for the typical work force, have not been included. In some 
high-risk industry, like nuclear power, maintenance procedures are extremely detailed and 
often do not allow even minor deviations. That is not the basis for the NASA MPTs.  


I.1    THE MAINTENANCE PROCEDURE TEMPLATE 


The procedure layout is such that all actions are taken in sequence. A technician performing 
the procedure should arrive at the work site with all necessary tools and materials (including 
reference material). 


The MPT headings are as follows: 


 Procedure Number: The number is assigned for use in indexing the procedure. It is 
expected that NASA sites will change this number if the procedure is incorporated 
into the site-specific CMMS. 


 System Description: This section is text that describes the machine/equipment 
application. 


 Procedure Description: Text that describes the procedure purpose. The body of the 
procedure is often divided into sub-sections. Each sub-section has a heading and 
that heading is duplicated in the Procedure Description. This ensures that the 
entire scope of work is well understood. 


 Related Tasks: Identifies other tasks that should be performed. Usually tasks with a 
shorter periodicity. For example, an annual procedure will identify any semi-
annual, quarterly, or monthly procedures to ensure that all work is done during a 
single visit to the work site. 


 Periodicity: Describes how often the procedure is scheduled. NASA sites will want 
to modify the periodicity code to fit the site. Codes used in the MPTs are: 


 D = Daily  


 W = Weekly  


 M = Monthly  


 Q = Quarterly  


 S = Semi-Annually 
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 A = Annually 


 (Note: Multiples of the above are sometimes used and are identified by 
a number followed by a letter. For example, 2W indicates that the procedure is 
scheduled every 2 weeks and 5A indicates that the procedure is scheduled 
every 5 years.) 


 Labor (Hours): This information will usually be two numbers. First is number of 
people, second is estimated time for each craftsperson. For example: 2-people/2 
hrs each. The time estimate is to perform the task. Because each site is different, 
no time was estimated to get to the job site. 


 Special Tools: Identifies tools and test equipment that the technician will need at 
the job site. Common tools are not usually identified. 


 Materials: All materials that will be needed at the job site are listed in this 
section. 


 Reference Data: Identifies information, such as a test procedure, that the 
craftsperson will need in order to perform the task. This section does not identify 
reference data that may have been used to develop the procedure. Only that 
reference data needed to perform the task is listed in this section. 


 Warning Summary: A warning is identified in the procedure anytime there is the 
potential for injury (including toxic release to the environment). This section lists 
every warning that is part of the procedure. If a warning is used many times in the 
procedure, it is only listed once in this section. 


 Caution Summary: Similar to warning summary. A caution is identified in the 
procedure anytime there is the potential for damage to the equipment or damage 
to other installed equipment. (Note: Although not listed in a summary block, the 
procedure may also contain a note. A note provides relevant information to the 
person performing the procedure.) 


 Preliminary: The first part of the procedure is identified as the preliminary 
section. This section includes all steps taken before going to the job site, or if at 
the job site, before starting work on the specified machine. Although there is not a 
maximum number of preliminary steps, this section is usually less than 10 steps. 


 Procedure: The start of the procedure is clearly identified by the title 
“Procedure.” The first step in the procedure is labeled “A” and is a phrase that 
identifies the work to be accomplished. The next step is labeled “A1” and is an 
action item. Each subsequent action step is numbered in ascending order, “A2, A3 
...” If the procedure can be broken into discrete sections, there maybe a “B”, “C”, 
etc. 


 Inspection Data: If data is to be collected, there will usually be an Inspection Data 
section. The procedure will identify the data and direct where it is to recorded in 
the Inspection Data section or other location. The Inspection Data section is always 
located at the end of the Procedure section. A section at the end of the MPT is 
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identified as Engineers Notes. The Engineers Notes provides background 
information that may be useful when developing site-specific procedures. It is not 
part of the procedure in that it is not intended to be provided (printed out) for use 
in the field or entered into the site CMMS. The Engineers Notes are a tool for use in 
developing site-specific procedures. 


Procedure numbers listed below refer to sample procedures in this appendix. 


 







NASA RELIABILITY-CENTERED MAINTENANCE GUIDE 
FOR FACILITIES AND COLLATERAL EQUIPMENT 


 


September 2008 I-4 


Table I-1: Sample Procedures 


Procedure 
Number 


Page 
#I- Machine/System Procedure Summary 


PT&I-0001 276 Rotating Machinery Vibration Data Collection 


PT&I-0002 277 Various Qualitative Infrared Thermography 
Inspection 


PT&I-0003 279 Motor Test Insulation 


PT&I-0004 281 Transformer Test Insulation 


PT&I-0005 284 Circuit Breaker Test Insulation 


PT&I-0006 286 Oil Filled Transformer Sample and Test Transformer Oil 


PT&I-0007 288 Transformer Power Factor Test 


PT&I-0008 292 Electrical Distribution Power Factor Test 


PT&I-0009 295 Bushing Power Factor Test 


E-0001 298 Transformer Inspect and Clean Transformer 


E-0002 300 Battery Bank Battery Impedance Test 


E-0003 302 Uninterruptable Power Supply Inspect and Test UPS 


E-0004 304 Electrical Distribution Inspect and Clean Electrical Panels 


E-0005 306 High/Med Volt Circuit Breaker Inspect and Test Circuit Breaker 


M-0001 309 Air Handler Inspect and Clean 


M-0002 311 Chiller Inspect and Clean 


M-0003 313 Post Indicator Valve Inspect and Clean 


M-0004 314 Hot Water Boiler, Oil/Gas/Comb., 120-
500 MBH Inspect and Clean 


M-0005 315 Fan Coil Unit Inspect and Clean 
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Table I-1: Sample Procedures (Continued) 


Procedure 
Number 


Page 
#I- Machine/System Procedure 


Summary 


M-0006 316 Condensate Return Pump Inspect and Clean 


M-0007 317 Centrifugal Pump w/reduction gear, over 1 HP Inspect and Clean 


M-0008 318 Air Conditioning Split System, DX, air-cooled, over 10 
tons Inspect and Clean 


M-0009 319 Air Compressor Reciprocating, over 40 H.P. Inspect and Clean 


M-00010 320 Air ,Cooled Condenser, 26 to 100 tons Inspect and Clean 


M-00011 321 Cooling Tower, Water, 51 to 500 tons Inspect and Clean 


M-00012 322 Heat Pump, Air Cooled, over 5 tons Inspect and Clean 


M-00013 323 Package Unit, Computer Room Inspect and Clean 


M-00014 324 Pump, Air Lift, Well Inspect and Clean 


M-00015 325 Forced Air Heater, Oil/Gas fired, up to 120 MBH Inspect and Clean 


M-00016 326 Valve, Automatic, above 4 inches Inspect and Clean 


M-00017 327 Valve, Butterfly, auto, above 4 inches Inspect and Clean 
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Table I-2 is a sample procedure lay out with a combination of description and sample text. 


Table I-2: Sample Procedures Layout 


Block Title Text  


Procedure Number PT&I-0003 - This procedure number is assigned by the NASA sites for use in a 
CMMS and for indexing purposes. The objective of the procedure is to provide 


instructions without becoming overly detailed. 


System Description Motor - Text that describes the machine/equipment application. 


Procedure Description 1. Test Insulation - Text to describe what the procedure does. The body of 
the procedure is often divided into sub-sections.  


 2. Next Procedure - Each sub-section has a heading and that heading is 
duplicated in the Procedure Description. This ensures that the entire scope of 


work is well understood. 


Related Tasks E-0009 - Identifies other tasks that should be performed concurrent with this 
task. Usually tasks with a shorter periodicity. This is an aid to ensuring 


effective use of time. 


Periodicity A - Code that describes how often the procedure is scheduled. Codes are 
assigned by site work control and are used by the CMMS. Sample codes are: D 


= Daily, W = Weekly, M = Monthly, Q = Quarterly, S = Semi-Annually, A = 
Annually, 2W = every 2 weeks, 5A = every 5 years.  


Labor (Hrs) 0.5 - Estimate of number of people, and time for each person, to perform 
task. If number of people is not specified, assume one person.  


Special Tools Direct Current Insulation Resistance Tester (Megohmmeter, Megger), 
Thermometer - Identifies special tools and test equipment that will be 


needed at the job site. Common tools, that the technician normally would 
carry, are not usually identified. 


Materials Oil Filter, Air Filter, Belt - All replacement parts and materials that will be 
needed at the job site are listed in this section. The CMMS usually contains 


detailed part numbers for these items. 


Reference Data OEM Manual, Other Standards, NASA Procedure - Identifies information, such 
as a test procedure, that the field technician will need in order to perform 


the task. 
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Table I-2: Sample Procedures Layout (Continued) 


Block Title Text  


Warning Summary 1. Test to ensure all circuits are de-energized. - A warning is identified in the 
procedure anytime there is the potential for injury (including toxic release to 


the environment). This section lists every warning that is part of the 
procedure.  


2. Circuit may have dangerous voltage potential following testing. - If the same 
warning is used many times in the procedure, it is only listed once in this 


section. If there is more than one warning, they are numbered in this section. 


Caution Summary Protect semi-conductor control devices from potential high voltage. - Similar 
to warning summary. A caution is identified in the procedure anytime there is 


the potential for damage to the equipment or damage to other installed 
equipment. 


Reserved This section is reserved for future use by the Sites. 


Preliminary This section includes all steps taken before going to the job site, or if at the 
job site, before starting work on the specified machine.  


1 Charge batteries and backup batteries. - This section is usually less than 10 
steps. 


2 Ensure equipment/component identification (name and/or number) is legible 
and securely affixed to equipment. Repair as required. 


Procedure The start of the procedure is clearly identified by the title “Procedure.”  


A Test Insulation - The first step in the procedure is labeled “A” and is a phrase 
that identifies the work to be accomplished. 


A1 De-energize equipment and tag out in accordance with site safety practices. - 
The next step is labeled “A1” and is an action item. 


A2 Open motor control panels or doors to gain access to circuit to be tested. - 
Each subsequent action step is numbered in ascending order, “A2, A3, ...” 


A3 Perform next step. - Each step begins with an action verb such as Open, 
Inspect, Test, Perform, etc. This keeps the procedure focused. 


WARNING Test to ensure all circuits are de-energized. - A warning, if needed, comes just 
before the step where potential for injury exists. 
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Table I-2: Sample Procedures Layout (Continued) 


Block Title Text  
A4 Place thermometer in close ... 


CAUTION Protect semi-conductor control devices from potential high voltage. - A 
caution, if needed, comes just before the step where potential for equipment 


damage exists. 


A5 Attach ground cable (black cable) from tester to ground. 


Note 1 A note can be inserted anywhere in the procedure. If there is more than one 
Note, they are numbered. The note is information or direction for the 


technician in the field. 


Note 2 The note is not an action step. The note is used to clarify an action step or to 
offer a decision. Avoid using the note to state why the action is being taken. 


A6 Test to ensure a ground established. - Keep the step as short and clear as 
possible. Modifiers (such as "the") are not needed. Simple directions, that 


provide little value for the typical work force, need not be included. 


Note 3 In some high-risk industry, like nuclear power, maintenance procedures are 
extremely detailed and often do not allow even minor deviation.. That is not 


the basis for the typical industry procedure. 


A7 Attach test cable (usually red cable) to circuit to be tested. 


A8 Energize tester. 


A9 Record test results at one minute intervals for 10 minutes. - Anytime data is 
needed, the procedure states "Record...". A section for Inspection Data needs 


to be part of the procedure OR other data collection means identified. 


A9 De-energize tester. 


WARNING Circuit may have dangerous voltage potential following testing. 


A10 Discharge circuit. 


B Next Procedure - New procedure sub-section. This heading is duplicated in the 
Procedure Description. 


B1 Remove test cables. 
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Table I-2: Sample Procedures Layout (Continued) 


Block Title Text  
B2 Remove thermometer, record temperature. 


B3 Close access doors and panels. 


B4 Return motor to service. 


B5 Repeat steps A1 through A10 for next motor. - Repeat steps or reference to other 
procedures can be used. Figures can also be used. 


Note 4 The procedure layout is such that all actions are taken in sequence. A technician 
performing the procedure should arrive at the work site with all necessary tools and 


materials (including reference material). 


Inspection 
Data If data is to be collected, there will usually be an Inspection Data section. The Inspection 


Data section is always located at the end of the Procedure section. 


ID-1 Insulation Resistance at 1 min (Megohm) - Identify the units for data collection. 


ID-2 Insulation Resistance at 2 min (Megohm) 


ID-3 Insulation Resistance at 3 min (Megohm) 


ID-4 Insulation Resistance at 4 min (Megohm) 


ID-5 Insulation Resistance at 5 min (Megohm) 


ID-6 Insulation Resistance at 6 min (Megohm) 


ID-7 Insulation Resistance at 7 min (Megohm) 


ID-8 Insulation Resistance at 8 min (Megohm) 


ID-9 Insulation Resistance at 9 min (Megohm) 


ID-10 Insulation Resistance at 10 min (Megohm) 


ID-11 Temperature (degree C or F) 


Engineer's 
Notes The Engineers Notes provides background information that may be useful when developing 


site-specific procedures. 


This section is not part of the procedure. It is not intended to be provided (printed out) 
for use in the field or entered into the site CMMS.  
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Table I-3: Sample Procedure PT&I-0001, Vibration Data Collection 


Block Title Text 


Procedure Number PT&I-0001 


System Description  


Procedure Description Vibration Data Collection 


Related Tasks  


Periodicity Q 


Labor (Hrs)  


Special Tools Vibration Data Collector with accelerometer. 


Materials  


Reference Data  


Warning Summary Exercise caution when working around rotating machinery. 


Caution Summary  


Reserved  


Preliminary  


1 Charge batteries and backup batteries. 


2 Download vibration collection route data from host computer. 


3 Test operation of vibration data collector and accelerometer. 


Procedure  


A Vibration Data Collection 


WARNING Exercise caution when working around rotating machinery. 


A1 Notify operators or other local occupant before collecting vibration data. 
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Table I-3: Sample Procedure PT&I-0001, Vibration Data Collection (Continued) 


Block Title Text 


WARNING Exercise caution when working around rotating machinery. 


A1 Notify operators or other local occupant before collecting vibration data. 


A2 Record machine operating condition (usually directly into the data 
collector). 


A3 Place accelerometer on installed machine sound disk. Ensure sound disk is 
clean and dry. Roll magnet onto the sound disk to avoid damage and 


overload to the accelerometer 


Note If sound disk is missing, take data directly on machine surface. Ensure 
surface is clean and dry. Scrape any paint or glue off surface. Replace sound 


disk at next opportunity. 


A4 Collect vibration data. If needed, adjust data collector and take additional 
data. 


A5 Note any unsatisfactory conditions (machine or area) and report them to 
supervisor. 


A6 Repeat procedure for remaining positions on machine. 


A7 Repeat procedure for remaining machines on schedule (route). 


A8 Upload vibration data to host computer. 


Engineer's Notes  


EN1 For time estimating purposes, allow one minute per data point. 
Approximately 10 to 12 minutes for a typical 4 bearing machine. Triaxial 


accelerometers will require less time to collect data. 


EN2 Periodicity can be adjusted after a baseline is established. 
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Table I-4: Sample Procedure PT&I-0002, Qualitative Infrared Thermography Inspection 


Block Title Text 


Procedure Number PT&I-0002 


System Description  


Procedure Description Qualitative Infrared Thermography Inspection 


Related Tasks  


Periodicity A 


Labor (Hrs) 2 People 


Special Tools Infrared Camera, Spare Batteries, Notepad 


Materials  


Reference Data  


Warning Summary 1. Exercise caution when working around rotating machinery. 


 2. Maintain minimum safe distance from energized electrical circuits. 


 3. Observe standard safety precautions when working on elevated structures or 
roofs. 


Caution Summary  


Reserved  


Preliminary  


1 Charge batteries and backup batteries for infrared camera. 


2 Prepare image storage devices such as computer disks or PCMICA cards. 


3 Inspect imaging system cables and test camera operation. Verify correct 
date/time (if available) has been set in camera. 


4 Notify operators or other local occupant before starting inspection. 
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Table I-4: Sample Procedure PT&I-0002, Qualitative Infrared Thermography Inspection (Continued) 


Block Title Text 


5 Ensure electrical circuits to be inspected are opened and energized to 
minimum 40% of full load current. 


Procedure  


A Qualitative Infrared Thermography Inspection 


WARNING Exercise caution when working around rotating machinery. 


WARNING Maintain minimum safe distance from energized electrical circuits. 


WARNING Observe standard safety precautions when working on elevated structures or 
roofs. 


A1 Adjust camera settings such as distance to object and emissivity. 


A2 Perform thermographic inspection looking for hot and cold spots, relative 
differences in temperature, and temperature deviations from the normal or 


expected range. 


A3 Save image of items of interest. Ensure camera is adjusted to show entire 
temperature range (no "white" or "black" areas in the image). 


A4 Note machine, location, and operating or environmental conditions for each 
image saved and (if any) immediate actions taken to correct fault. 


A5 Repeat procedure for remaining machines/areas on schedule. 


A6 Notify operators or other local occupant when inspection is complete. 


Note Immediately notify supervisor of any temperature difference (delta-T) greater 
than 40C (70F). 


A7 Upload infrared images to host computer for analysis and reporting (if 
required). Provide notes for analyst use. 


Engineer's Notes  


EN1 Detailed information regarding safety guidelines is contained in OSHA 
Regulations Part 1910. This regulation should be used in developing site 


specific procedures. 


EN1a See standard 1910.333 for electrical safety including closest approach 
distances for energized circuits. 
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Table I-5: Sample Procedure PT&I-0003, Insulation Test, Motor 


Block Title Text 


Procedure Number PT&I-0003 


System Description Motor 


Procedure Description Test Insulation 


Related Tasks  


Periodicity A 


Labor (Hrs) 0.5 


Special Tools Direct Current Insulation Resistance Tester (Megohmmeter, Megger), 
Thermometer 


Materials  


Reference Data  


Warning Summary 1. Test to ensure all circuits are de-energized. 2. Circuit may have dangerous 
voltage potential following testing. 


Caution Summary Protect semi-conductor control devices from potential high voltage. 


Reserved  


Preliminary  


1 Ensure equipment/component identification (name and/or number) is legible 
and securely affixed to equipment. Repair as required. 


Procedure  


A Test Insulation 


A1 De-energize equipment and tag out in accordance with site safety practices. 


A2 Open motor control panels or doors to gain access to circuit to be tested. 
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Table I-5: Sample Procedure PT&I-0003, Insulation Test, Motor (Continued) 


Block Title Text 


WARNING Test to ensure all circuits are de-energized. 


A3 Place thermometer in close proximity to circuit to be tested. 


CAUTION Protect semi-conductor control devices from potential high voltage. 


A4 Attach ground cable (black cable) from tester to ground. 


A5 Test to ensure a ground established. 


A6 Attach test cable (usually red cable) to circuit to be tested. 


A7 Energize tester. 


A8 Record test results at one minute intervals for 10 minutes. 


A9 De-energize tester. 


WARNING Circuit may have dangerous voltage potential following testing. 


A10 Discharge circuit. 


A11 Remove test cables. 


A12 Remove thermometer, record temperature. 


A13 Close access doors and panels. 


A14 Return motor to service. 


Inspection Data  


ID-1 Insulation Resistance at 1 min (Megohm) 


ID-2 Insulation Resistance at 2 min (Megohm) 


ID-3 Insulation Resistance at 3 min (Megohm) 


ID-4 Insulation Resistance at 4 min (Megohm) 


ID-5 Insulation Resistance at 5 min (Megohm) 
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Table I-5: Sample Procedure PT&I-0003, Insulation Test, Motor (Continued) 


Block Title Text 


ID-6 Insulation Resistance at 6 min (Megohm) 


ID-7 Insulation Resistance at 7 min (Megohm) 


ID-8 Insulation Resistance at 8 min (Megohm) 


ID-9 Insulation Resistance at 9 min (Megohm) 


ID-10 Insulation Resistance at 10 min (Megohm) 


ID-11 Temperature (degree C or F) 


Engineer's Notes  


EN1 Specify the Insulation Resistance test voltage as follows: 


EN1a Circuit 480V or less, test voltage 500V 


EN1b Circuit 600V, test voltage 1000V 


EN1c Circuit 2400V, test voltage 2500V 


EN1d Circuit 4160V and above, test voltage 5000v 


EN2 Technical standards are updated by the sponsoring organization (such as ASTM 
and IEEE). Often the update year is part of the standard number. Check with 


the sponsoring organization for the current version of the standard. 


EN2a See IEEE Standard 43-1974, IEEE Recommended Practice for Testing Insulation 
Resistance of Rotating Machinery, for guidance on insulation condition and 


interpretation of polarization index test results. 
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Table I-6: Sample Procedure PT&I-0004, Insulation Test, Transformer 


Block Title Text 


Procedure Number PT&I-0004 


System Description Transformer 


Procedure Description Test Insulation 


Related Tasks  


Periodicity 1 to 3 yr 


Labor (Hrs) 2 people/1hr ea 


Special Tools Direct Current Insulation Resistance Tester (Megohmmeter, Megger), 
Thermometer, 2-Shorting Cables (copper wire or braid) 


Materials  


Reference Data  


Warning Summary 1. Test to ensure all circuits are de-energized. 2. Circuit may have dangerous 
voltage potential following testing. 


Caution Summary  


Reserved  


Preliminary  


1 Ensure equipment/component identification (name and/or number) is legible 
and securely affixed to equipment. Repair as required. 


Procedure  


A Test Insulation 


A1 De-energize equipment and tag out in accordance with site safety practices. 


A2 Open transformer panels or doors to gain access to primary and secondary 
winding bushings. 


WARNING Test to ensure all circuits are de-energized. 
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Table I-6: Sample Procedure PT&I-0004, Insulation Test, Transformer (Continued) 


Block Title Text 


A3 Place thermometer in close proximity to transformer bushings. 


A4 Perform three point ground test. Record test results. 


Note Three point ground test is performed to verify transformer ground. Do not 
continue with this procedure if ground test is unsatisfactory. 


A5 Disconnect all lighting arresters, current transformers, and bus or cable 
connections. Disconnect primary switch. 


A6 Attach ground cable (black cable) from tester to ground. 


A7 Test to ensure a ground established. 


A8 Tie (short circuit) the primary bushings together using copper wire or braid. 


A9 Tie (short circuit) the secondary bushings together using copper wire or braid. 


A10 Attach test cable (usually red cable) to primary bushing. 


A11 Energize tester. 


A12 Record test results at one minute intervals for 10 minutes. 


A13 De-energize tester. 


WARNING Circuit may have dangerous voltage potential following testing. 


A14 Discharge circuit. 


A15 Move test cable to secondary bushing. 


A16 Repeat steps A11 through A14. 


WARNING Circuit may have dangerous voltage potential following testing. 


A17 Move test cable back to primary bushing. 


A18 Move ground cable to secondary bushing. 


A19 Repeat steps A11 through A14. 
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Table I-6: Sample Procedure PT&I-0004, Insulation Test, Transformer (Continued) 


Block Title Text 


WARNING Circuit may have dangerous voltage potential following testing. 


A20 Attach ground cable (black cable) from tester to primary switch ground. 


A21 Test to ensure a ground established. 


A22 Move test cable to primary switch, load side, A-phase. 


A23 Energize tester. 


A24 Record test results at one minute. 


A25 De-energize tester. 


WARNING Circuit may have dangerous voltage potential following testing. 


A26 Discharge circuit. 


A27 Repeat steps A21 through A25 for B- and C-phase. 


A28 Remove test and shorting cables. 


A29 Remove thermometer, record temperature. 


A30 Perform related tasks, if any. 


A31 Reconnect all lighting arresters, current transformers, and bus or cable 
connections. Reconnect primary switch. 


A32 Close access doors and panels. 


A33 Return transformer to service. 


  


Inspection Data  


ID-1 Ground Test (ohms) 


ID-2 Primary to Ground Insulation Resistance at 1 min (Megohm) 


ID-3 Primary to Ground Insulation Resistance at 2 min (Megohm) 
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Table I-6: Sample Procedure PT&I-0004, Insulation Test, Transformer (Continued) 


Block Title Text 


ID-4 Primary to Ground Insulation Resistance at 3 min (Megohm) 


ID-5 Primary to Ground Insulation Resistance at 4 min (Megohm) 


ID-6 Primary to Ground Insulation Resistance at 5 min (Megohm) 


ID-7 Primary to Ground Insulation Resistance at 6 min (Megohm) 


ID-8 Primary to Ground Insulation Resistance at 7 min (Megohm) 


ID-9 Primary to Ground Insulation Resistance at 8 min (Megohm) 


ID-10 Primary to Ground Insulation Resistance at 9 min (Megohm) 


ID-11 Primary to Ground Insulation Resistance at 10 min (Megohm) 


ID-12 Secondary to Ground Insulation Resistance at 1 min (Megohm) 


ID-13 Secondary to Ground Insulation Resistance at 2 min (Megohm) 


ID-14 Secondary to Ground Insulation Resistance at 3 min (Megohm) 


ID-15 Secondary to Ground Insulation Resistance at 4 min (Megohm) 


ID-16 Secondary to Ground Insulation Resistance at 5 min (Megohm) 


ID-17 Secondary to Ground Insulation Resistance at 6 min (Megohm) 


ID-18 Secondary to Ground Insulation Resistance at 7 min (Megohm) 


ID-19 Secondary to Ground Insulation Resistance at 8 min (Megohm) 


ID-20 Secondary to Ground Insulation Resistance at 9 min (Megohm) 


ID-21 Secondary to Ground Insulation Resistance at 10 min (Megohm) 


ID-22 Primary to Secondary Insulation Resistance at 1 min (Megohm) 


ID-23 Primary to Secondary Insulation Resistance at 2 min (Megohm) 


ID-24 Primary to Secondary Insulation Resistance at 3 min (Megohm) 


ID-25 Primary to Secondary Insulation Resistance at 4 min (Megohm) 
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Table I-6: Sample Procedure PT&I-0004, Insulation Test, Transformer (Continued) 


Block Title Text 


ID-26 Primary to Secondary Insulation Resistance at 5 min (Megohm) 


ID-27 Primary to Secondary Insulation Resistance at 6 min (Megohm) 


ID-28 Primary to Secondary Insulation Resistance at 7 min (Megohm) 


ID-29 Primary to Secondary Insulation Resistance at 8 min (Megohm) 


ID-30 Primary to Secondary Insulation Resistance at 9 min (Megohm) 


ID-31 Primary to Secondary Insulation Resistance at 10 min (Megohm) 


ID-32 Primary Switch, Phase-A to Ground Insulation Resistance at 1 min (Megohm) 


ID-33 Primary Switch, Phase-B to Ground Insulation Resistance at 1 min (Megohm) 


ID-34 Primary Switch, Phase-C to Ground Insulation Resistance at 1 min (Megohm) 


ID-35 Temperature (degree C or F) 


  


Engineer's Notes  


EN1 Technical standards are updated by the sponsoring organization (such as ASTM 
and IEEE). Often the update year is part of the standard number. Check with 


the sponsoring organization for the current standard. 


EN1a ANSI/IEEE Standard C57.12.90-1993; IEEE Standard Test Code for Liquid-
Immersed Distribution, Power, and Regulating Transformers. 


EN1b ANSI/IEEE Standard C57.12.91-1979 (updated 1995); IEEE Test Code for Dry-
Type Distribution and Power Transformers . 


EN2 Specify the Insulation Resistance test voltage as follows: 


EN2a Circuit 480V or less, test voltage 500V 


EN2b Circuit 600V, test voltage 1000V 
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Table I-6: Sample Procedure PT&I-0004, Insulation Test, Transformer (Continued) 


Block Title Text 


EN2c Circuit 2400V, test voltage 2500V 


EN2d Circuit 4160V and above, test voltage 5000v 


EN3 The Polarization Index (PI) is the 10 minute insulation resistance reading 
divided by the 1 minute insulation resistance reading. This value should be 
monitored and trended to help determine the condition of the windings. 


EN3a For liquid filled transformers: PI greater than 2.0 is good, 1.25 to 2.0 is fair, 
1.1 to 1.25 is poor, and less than 1.1 is bad. 


EN3b For dry transformers the PI will normally be between 1.0 and 1.25. Insulation 
resistance value should be greater than 10,000 megohms. 


EN4 Procedure is written for a step-down transformer and assumes the high voltage 
side is the line side. For step-up transformer, reverse the test procedure to 


test the load side first. 


EN4a If the line side of the primary switch is also de-energized, you can modify this 
procedure to test the line and load sides of the primary switch. Prior to step 
A22 close the primary switch and then take insulation data. Add Warning to 


test the circuit. 


EN5 Time estimate is based upon transformer already de-energized. Add additional 
2 to 3 hours to de-energize and tag out. 
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Table I-7: Sample Procedure PT&I-0005, Insulation Test, Circuit Breaker 


Block Title Text 


Procedure Number PT&I-0005 


System Description Circuit Breaker 


Procedure Description Test Insulation 


Related Tasks  


Periodicity 1 to 3 yr 


Labor (Hrs) 2 people/1hr ea 


Special Tools Direct Current Insulation Resistance Tester (Megohmmeter, Megger), 
Thermometer, Shorting Cable (copper wire or braid) 


Materials  


Reference Data  


Warning Summary 1. Test to ensure all circuits are de-energized. 2. Circuit may have dangerous 
voltage potential following testing. 


Caution Summary  


Reserved  


Preliminary  


1 Ensure equipment/component identification (name and/or number) is legible 
and securely affixed to equipment. Repair as required. 


Procedure  


A Test Insulation 


A1 De-energize equipment and tag out in accordance with site safety practices. 


A2 Open circuit breaker panels or doors to gain access to line side and load side 
bushings. 


WARNING Test to ensure all circuits are de-energized. 
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Table I-7: Sample Procedure PT&I-0005, Insulation Test, Circuit Breaker (Continued) 


Block Title Text 


A3 Place thermometer in close proximity to circuit breaker mechanism. 


A4 Attach ground cable (black cable) from tester to ground. 


A5 Test to ensure a ground established. 


A6 Tie (short circuit) the A-phase line and load bushings together using copper 
wire or braid. 


A7 Attach test cable (usually red cable) to A-phase bushing. 


A8 Energize tester. 


A9 Record test results at one minute. 


A10 De-energize tester. 


A11 Discharge circuit. 


WARNING Circuit may have dangerous voltage potential following testing. 


A12 Repeat steps A6 through A11 for the B-phase. 


WARNING Circuit may have dangerous voltage potential following testing. 


A13 Repeat steps A6 through A11 for the C-phase. 


WARNING Circuit may have dangerous voltage potential following testing. 


A14 Remove test and shorting cables. 


A15 Remove thermometer, record temperature. 


A16 Perform related tasks, if any. 


A17 Close access doors and panels. 


A18 Return circuit breaker to service. 


  


Inspection Data  
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Table I-7: Sample Procedure PT&I-0005, Insulation Test, Circuit Breaker (Continued) 


Block Title Text 


ID-1 Phase-A to Ground Insulation Resistance at 1 min (Megohm) 


ID-2 Phase-B to Ground Insulation Resistance at 1 min (Megohm) 


ID-3 Phase-C to Ground Insulation Resistance at 1 min (Megohm) 


ID-4 Temperature (degree C or F) 


  


Engineer's Notes  


EN1 Specify the Insulation Resistance test voltage as follows: 


EN1a Circuit 480V or less, test voltage 500V 


EN1b Circuit 600V, test voltage 1000V 


EN1c Circuit 2400V, test voltage 2500V 


EN1d Circuit 4160V and above, test voltage 5000v 


EN2 Technical standards are updated by the sponsoring organization (such as 
ASTM and IEEE). Often the update year is part of the standard number. Check 


with the sponsoring organization for the current version of the standard. 


EN2a ANSI/IEEE Standard C37.50-1989; American National Standard for Switchgear-
Low Voltage AC Power Circuit Breakers Used in Enclosures - Test Procedures . 


EN2b ANSI/IEEE Standard C37.09-1979; IEEE Standard Test Procedures for AC High-
Voltage Breakers Rated on a Symmetrical Current Basis. 
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Table I-8: Sample Procedure PT&I-0006, Oil Filled Transformer Oil Tests 


Block Title Text 


Procedure Number PT&I-0006 


System Description Oil Filled Transformer 


Procedure Description 1. Sample Transformer Oil 


 2. Perform Field Oil Tests 


Related Tasks PT&I-0007 


Periodicity A 


Labor (Hrs) 2 people/2hrs ea 


Special Tools 50cc Glass Syringe, two 16 ounce glass oil sample bottles, Power Factor Test 
Set, Acidity Test Kit, Oil Dielectric Test Set, Oil Color Chart 


Materials  


Reference Data ASTM Standard Test Methods (STM) 


 D-3613-92 - Sampling Electrical Insulating Oils for Gas Analysis and 
Determination of Water Content 


 D-877-87 - Dielectric Breakdown Voltage of Insulating Liquids Using Disk 
Electrodes (Dielectric Withstand Test) 


 D-1534-90 - Approximate Acidity in Electrical Insulating Liquids by Color-
Indicator Titration 


 D-1524-84 - Visual Examination of Used Electrical Insulating Oil of Petroleum 
Origin In the Field 


 Power Factor Test Set Operating Instructions 


Warning Summary Prior to obtaining oil sample verify transformer is not PCB filled or PCB 
contaminated. PCB oil goes by many trade names including Inerteen, Pyranol, 


and Askarel. Contact maintenance engineer if oil type is not known. 


Caution Summary  
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Table I-8: Sample Procedure PT&I-0006, Oil Filled Transformer Oil Tests (Continued) 


Block Title Text 


Reserved  


Preliminary  


1 Ensure equipment/component identification (name and/or number) is legible 
and securely affixed to equipment. Repair as required. 


2 Record unsatisfactory conditions observed on work order and report them to 
supervisor. 


Procedure  


A Sample Transformer Oil 


WARNING Prior to obtaining oil sample verify transformer is not PCB filled or PCB 
contaminated. PCB oil goes by many trade names including Inerteen, Pyranol, 


and Askarel. Contact maintenance engineer if oil type is not known. 


A1 Collect dissolved gas oil sample from transformer. Use 50cc glass syringe and 
follow procedure in ASTM standard D3613-98. 


A2 Collect two additional oil samples in sample bottles. Record equipment 
number, date, and oil temperature on one bottle. 


B Perform Field Oil Tests 


B1 Use oil in un-labeled bottle for steps B2 through B5. 


B2 Perform Dielectric Withstand Test (ASTM D877-87). 


B3 Perform Field Acidity Test (ASTM D1534-95). 


B4 Perform Visual Examination (ASTM D1524-94). 


Note See Power Factor Test Set operating instructions for Oil Power Factor test 
procedure. 


B5 Perform Oil Power Factor. 


B6 Record test results in the Inspection Data Section, item ID-1 to ID-4. 


B7 Deliver oil sample in labeled bottle to supervisor for analysis. 
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Table I-8: Sample Procedure PT&I-0006, Oil Filled Transformer Oil Tests (Continued) 


Block Title Text 


Inspection Data  


ID-1 Dielectric Withstand Test (kV) 


ID-2 Field Acidity Test (mg KOH/ml) 


ID-3 Visual Examination (color scale) 


ID-4 Oil Power Factor (percent) 


Engineer's Notes  


EN1 Technical standards are updated by the sponsoring organization (such as 
ASTM and IEEE). Often the update year is part of the standard number. Check 


with the sponsoring organization for the current version of the standard. 


EN1a ANSI/IEEE Standard C57.12.90-1993; IEEE Standard Test Code for Liquid-
Immersed Distribution, Power, and Regulating Transformers. 


EN2 Send oil sample in the labeled bottle to test lab for a Karl Fischer (ASTM 
D1533-00), Acid Number (ASTM D974-97), and Interfacial Tension (ASTM D971-


99a) test.  


EN3 Send 50cc syringe to test lab for gas-in-oil analysis (ASTM D3613-98) 


EN4 Field oil test results shall be as follows: 


EN4a Dielectric Test: >30kV 


EN4b Acidity Test: <.05 mg KOH/ml 


EN4c Visual Examination: <4.0 


EN4d Power Factor: <2.0% 


EN5 Generate work order if tests fall outside minimum parameters 
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Table I-9: Sample Procedure PT&I-0007, Transformer Power Factor Test 


Block Title Text 


Procedure Number PT&I-0007 


System Description Transformer 


Procedure Description Power Factor Test 


Related Tasks PT&I-0004, PT&I-0006, E-0003 


Periodicity 3 to 5 yr. 


Labor (Hrs) 2 people/1hr ea 


Special Tools Direct Current Insulation Resistance Tester (Megohmmeter, Megger), Power 
Factor Test Set, psychrometer (or temperature/humidity meter), 2-Shorting 


Cables (copper wire or braid) 


Materials  


Reference Data Power Factor Test Set Operating Instructions 


Warning Summary 1. Test to ensure all circuits are de-energized. 2. Energized electrical 
circuits. Observe test device safety precautions. 3. Circuit may have 


dangerous voltage potential following testing. 


Caution Summary Ensure shorting cables are removed from primary and secondary bushings. 


Reserved  


Preliminary  


1 Review prior maintenance test data including thermal image and ultrasonic 
noise test results (if available). 


2 Ensure equipment/component identification (name and/or number) is legible 
and securely affixed to equipment. Repair as required. 


3 Record as-found conditions in Inspection Data section; Item ID-1 to ID-10. 


4 For any step in procedure, record unsatisfactory conditions on work order 
and report them to supervisor. 
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Table I-9: Sample Procedure PT&I-0007, Transformer Power Factor Test (Continued) 


Block Title Text 


Procedure  


A Power Factor Test 


A1 De-energize equipment and tag out in accordance with site safety practices. 


A2 Open transformer panels or doors to gain access to primary and secondary 
winding bushings. 


WARNING Test to ensure all circuits are de-energized. 


A3 Perform three point ground test. Record test results. 


Note 1 Three point ground test is performed to verify transformer ground. Do not 
continue with this procedure if ground test is unsatisfactory. 


A4 Disconnect all lighting arresters, current transformers, and bus or cable 
connections. 


A5 Tie (short circuit) the primary bushings together using copper wire or braid. 


A6 Tie (short circuit) the secondary bushings, including neutral, together using 
copper wire or braid. 


Note 2 If transformer has on-load tap changer, mark the as found position. Test can 
not be performed with the on-load tap changer in the neutral position. Leave 


no-load tap changer, if installed, in normal operating position. 


A7 Move on-load tap changer (if installed) to minus 1 from neutral position. 


A8 Connect test set high voltage lead to primary bushing. 


A9 Connect test set return lead to secondary bushing. 


A10 Connect test ground to transformer ground. 


Note 2 For each test performed, record results in Inspection Data section. 


WARNING Energized electrical circuits. Observe test device safety precautions. 
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Table I-9: Sample Procedure PT&I-0007, Transformer Power Factor Test (Continued) 


Block Title Text 


A11 Perform primary-to-secondary test with ground circuit guarded. 


A12 Perform primary-to-secondary test with secondary circuit guarded. 


A13 Perform primary-to-secondary test with secondary and ground circuit 
included. 


WARNING Circuit may have dangerous voltage potential following testing. 


A14 Discharge circuit. 


A15 Connect test set high voltage lead to secondary bushing. 


A16 Connect test set return lead to primary bushing. 


WARNING Energized electrical circuits. Observe test device safety precautions. 


A17 Perform secondary-to-primary test with ground circuit guarded. 


A18 Perform secondary-to-primary test with ground circuit included. 


WARNING Circuit may have dangerous voltage potential following testing. 


A19 Discharge circuit. 


A20 Remove shorting cables from primary and secondary bushings. 


A21 Move on-load tap changer (if installed) to neutral. 


Note 3 If transformer has no-load tap changer, leave in normal operating position. 


A22 Connect test set high voltage lead to primary bushing 1 (usually identified as 
H1). 


A23 Connect test set return lead to primary bushing 2 (usually identified as H2). 


WARNING Energized electrical circuits. Observe test device safety precautions. 


A24 Perform excitation test H1 to H2. 
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Table I-9: Sample Procedure PT&I-0007, Transformer Power Factor Test (Continued) 


Block Title Text 


WARNING Circuit may have dangerous voltage potential following testing. 


A25 Discharge circuit. 


A26 Connect test set high voltage lead to primary bushing 2 (usually identified as 
H2). 


A27 Connect test set return lead to primary bushing 3 (usually identified as H3). 


WARNING Energized electrical circuits. Observe test device safety precautions. 


A28 Perform excitation test H2 to H3. 


WARNING Circuit may have dangerous voltage potential following testing. 


A29 Discharge circuit. 


A30 Connect test set high voltage lead to primary bushing 3 (usually identified as 
H3). 


A31 Connect test set return lead to primary bushing 1 (usually identified as H1). 


WARNING Energized electrical circuits. Observe test device safety precautions. 


A32 Perform excitation test H3 to H1. 


WARNING Circuit may have dangerous voltage potential following testing. 


A33 Discharge circuit. 


A34 Remove all test cables. 


A35 Reconnect all lighting arresters, current transformers, and bus or cable 
connections. 


A36 Return tap changer to original position. 


CAUTION Ensure shorting cables are removed from primary and secondary bushings. 


A37 Perform related tasks, if any. 
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Table I-9: Sample Procedure PT&I-0007, Transformer Power Factor Test (Continued) 


Block Title Text 


A38 Close access doors and panels. 


A39 Return transformer to service. 


  


Inspection Data Fill in all applicable. 


ID-1 Wet Bulb Temperature (C) 


ID-2 Dry Bulb Temperature (C) 


ID-3 Relative Humidity (%)  


ID-4 Weather Conditions (Cloudy, etc.) 


ID-5 Oil Level 


ID-6 Oil Temperature (C)   


ID-7 Maximum Oil Temperature (C) 


ID-8 Winding Temperature (C) 


ID-9 Maximum Winding Temperature (C) 


ID-10 Tank Pressure (psi) 


ID-11 Ground Test (ohms) 


ID-12 Power Factor, primary-to-secondary, ground circuit guarded. 


ID-13 Power Factor, primary-to-secondary, secondary circuit guarded. 


ID-14 Power Factor, primary-to-secondary, secondary and ground circuit included. 


ID-15 Power Factor, secondary-to-primary, ground circuit guarded. 


ID-16 Power Factor, secondary-to-primary, ground circuit included. 


ID-17 Power Factor Excitation, H1-H2 
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Table I-9: Sample Procedure PT&I-0007, Transformer Power Factor Test (Continued) 


Block Title Text 


ID-18 Power Factor Excitation, H2-H3 


ID-19 Power Factor Excitation, H3-H1 


Engineer's Notes  


EN1 Specify the Power Factor test voltage as follows: 


EN1a Circuit less than 2400V, test voltage 500V 


EN1b Circuit 2400V to 4160V, test voltage 2500V 


EN1c Circuit 4160V to 10,000V, test voltage 5000V 


EN1d Circuit 10,000V and above, test voltage 10,000V 


EN2 Time estimate is based upon transformer already de-energized. Add 
additional 2 to 3 hours to de-energize and tag out. 


EN3 A Power Factor test measures the watts loss and the phase angle between 
the current and voltage in the equipment under test. From this information a 


determination can be made as to the integrity of the insulation. 


EN3a The Power Factor test is NOT a go-no/go test. Comparisons of past readings 
are necessary to determine the insulation condition 


EN3b All test values must be temperature corrected to 20C. 


EN3c Liquid filled (Oil, Silicone): less than 2% change indicates good condition; 2% 
to 4% change, investigate; over 4% change, bad condition. 


EN3d Dry windings: less than 5% change indicates good condition; 5% to 8% change, 
investigate; over 8% change, dry out transformer and retest. 


EN4 The excitation test is the amount of current required to magnetize the iron 
and produce a voltage on the secondary. 


EN4a This current value is different for every transformer, dependent on the 
amount of iron in the winding core, purity of the iron/silicone laminations, 


and amount of copper/aluminum in the windings. 
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Table I-9: Sample Procedure PT&I-0007, Transformer Power Factor Test (Continued) 


Block Title Text 


EN4b Consequently there is not an absolute value/limit that is applicable; the % 
change from the transformer baseline is the monitored condition. 


EN4c Excitation: Any two phases approximately the same, third phase 20% less 
than the other two. A change of 10% from previous test needs to be 


investigated. 
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Table I-10: Sample Procedure PT&I-0008, Electrical Distribution Test 


Block Title Text 


Procedure 
Number 


PT&I-0008 


System 
Description 


Electrical Distribution 


Procedure 
Description 


1. Switchgear and Phase Bus Power Factor Test 


 2. Circuit Breaker Power Factor Test 


 3. Restore to Service 


Related Tasks PT&I-0005 


Periodicity 3 to 5 year 


Labor (Hrs)  


Special Tools Power Factor Test Set, psychrometer (or temperature/humidity meter), Shorting Cable 
(copper wire or braid), Thermometer 


Materials  


Reference Data Power Factor Test Set Operating Instructions 


Warning 
Summary 


1. Test to ensure all circuits are de-energized. 2. Energized electrical circuits. Observe 
test device safety precautions. 3. Circuit may have dangerous voltage potential 


following testing. 


 4. Closed circuit breaker has high spring pressure. Keep clear of all moving parts. 


Caution 
Summary 


Ensure shorting cables are removed from circuit breaker bushings. 


Reserved  
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Table I-10: Sample Procedure PT&I-0008, Electrical Distribution Test (Continued) 


Block Title Text 


Preliminary  


1 Review prior maintenance test data including thermal image and ultrasonic noise test 
results (if available). 


2 Ensure equipment/component identification (name and/or number) is legible and securely 
affixed to equipment. Repair as required. 


3 Record as-found conditions in Inspection Data section; Item ID-1 to ID-4. 


4 For any step in procedure, record unsatisfactory conditions on work order and report them 
to supervisor. 


Procedure  


A Switchgear and Phase Bus Power Factor Test 


A1 De-energize equipment and tag out in accordance with site safety practices. 


A2 Open switchgear panels or doors. 


WARNING Test to ensure all circuits are de-energized. 


A3 Disconnect all lighting arresters, current transformers, and bus or cable connections. 


A4 Place thermometer in close proximity to switchgear or phase bus. 


A5 Rack out all circuit breakers and open all switches. 


A6 Remove or disconnect all potential transformers. 


A7 Connect test set ground to switchgear or phase bus ground. 


A8 Connect test set high voltage lead to A-phase bus. 


WARNING Energized electrical circuits. Observe test device safety precautions. 


A9 Perform A-phase test and record results. 


WARNING Circuit may have dangerous voltage potential following testing. 
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Table I-10: Sample Procedure PT&I-0008, Electrical Distribution Test (Continued) 


Block Title Text 


A10 Discharge circuit. 


A11 Repeat steps A7 through A9 for B-phase. 


A12 Repeat steps A7 through A9 for C-phase. 


A13 Remove thermometer, record temperature. 


A14 Remove all test cables. 


B Circuit Breaker Power Factor Test 


B1 Open circuit breaker. 


WARNING Test to ensure all circuits are de-energized. 


B2 Rack out circuit breaker or otherwise disconnect from phase leads or phase bus. 


B3 Place thermometer in close proximity to circuit breaker mechanism. 


B4 Connect test set ground to circuit breaker ground. 


Note Circuit breaker bushings number 1 through 3 are line side A-phase through C-phase 
respectively. Bushings 4 through 6 are load side A-phase through C-phase 


respectively. 


B5 Connect test set high voltage lead to circuit breaker bushing 1. 


WARNING Energized electrical circuits. Observe test device safety precautions. 


B6 Perform circuit breaker power factor test and record results. 


WARNING Circuit may have dangerous voltage potential following testing. 


B7 Discharge circuit. 


B8 Repeat steps B4 through B6 for circuit breaker bushing 2. 


B9 Repeat steps B4 through B6 for circuit breaker bushing 3. 


B10 Repeat steps B4 through B6 for circuit breaker bushing 4. 
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Table I-10: Sample Procedure PT&I-0008, Electrical Distribution Test (Continued) 


Block Title Text 


B11 Repeat steps B4 through B6 for circuit breaker bushing 5. 


B12 Repeat steps B4 through B6 for circuit breaker bushing 6. 


WARNING Closed circuit breaker has high spring pressure. Keep clear of all moving parts. 


B13 Close circuit breaker. 


B14 Tie (short circuit) the A-phase line and load bushings together using copper wire or 
braid. 


B15 Connect test set high voltage lead to circuit breaker bushing 1. 


WARNING Energized electrical circuits. Observe test device safety precautions. 


B16 Perform circuit breaker power factor test and record results. 


WARNING Circuit may have dangerous voltage potential following testing. 


B17 Discharge circuit. 


B18 Remove shorting cable from A-phase bushings. 


B19 Repeat steps B13 through B17 for B-phase bushings. 


B20 Repeat steps B13 through B17 for C-phase bushings. 


B21 Remove thermometer, record temperature. 


B22 Open the circuit breaker. 


B23 Rack in circuit breaker or reconnect phase leads or phase bus. 


B24 Repeat procedure for remaining circuit breakers. 


C Restore to Service 


C1 Remove all test cables. 


C2 Reconnect all lighting arresters, current transformers, and bus or cable connections. 
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Table I-10: Sample Procedure PT&I-0008, Electrical Distribution Test (Continued) 


Block Title Text 


C3 Perform related tasks, if any. 


C4 Close circuit breakers and switches as required. 


CAUTION Ensure shorting cables are removed from circuit breaker bushings. 


C5 Return distribution system to service. 


  


Inspection Data Fill in all applicable. 


ID-1 Wet Bulb Temperature (C) 


ID-2 Dry Bulb Temperature (C) 


ID-3 Relative Humidity (%)  


ID-4 Weather Conditions (Cloudy, etc.) 


ID-5 Power Factor Switchgear or Phase Bus, A-phase, ground specimen test. 


ID-6 Power Factor Switchgear or Phase Bus, B-phase, ground specimen test. 


ID-7 Power Factor Switchgear or Phase Bus, C-phase, ground specimen test. 


ID-8 Temperature (degree C or F) 


ID-9 Power Factor Circuit Breaker, Bushing 1, ground specimen test. 


ID-10 Power Factor Circuit Breaker, Bushing 2, ground specimen test. 


ID-11 Power Factor Circuit Breaker, Bushing 3, ground specimen test. 


ID-12 Power Factor Circuit Breaker, Bushing 4, ground specimen test. 


ID-13 Power Factor Circuit Breaker, Bushing 5, ground specimen test. 


ID-14 Power Factor Circuit Breaker, Bushing 4, ground specimen test. 


ID-15 Power Factor Circuit Breaker, A-phase, ground specimen test. 
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Table I-10: Sample Procedure PT&I-0008, Electrical Distribution Test (Continued) 


Block Title Text 


ID-16 Power Factor Circuit Breaker, B-phase, ground specimen test. 


ID-17 Power Factor Circuit Breaker, C-phase, ground specimen test. 


ID-18 Temperature (degree C or F) 


  


Engineer's Notes  


EN1 Specify the Power Factor test voltage as follows: 


EN1a Circuit less than 2400V, test voltage 500V 


EN1b Circuit 2400V to 4160V, test voltage 2500V 


EN1c Circuit 4160V to 10,000V, test voltage 5000V 


EN1d Circuit 10,000V and above, test voltage 10,000V 


EN2 A Power Factor test measures the watts loss and the phase angle between the 
current and voltage in the equipment under test. From this information a 


determination can be made as to the integrity of the insulation. 


EN2a The Power Factor test is NOT a go-no/go test. Comparisons of past readings are 
necessary to determine the insulation condition 


EN2b Attention systems engineer. All test values must be temperature corrected to 20C. 


EN2c For the switchgear and phase bus, power factor should be less than 2%. High readings 
indicate excess moisture or loose connections. Loose connections can be verified 


using infrared thermograph on an energized circuit. 


EN2d For the circuit breakers, bushings test is for the individual bushing while the phase 
test is for the bushing and the lift rods and contacts. Each phase and bushing should 


be within 5% of each other. 


EN2e Individual bushings should be less than 5% after cleaning. Large 115kV and 230kV 
breakers with oil filled bushings will have the Power Factor baselines etched on the 


bushing base. 
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Table I-11: Sample Procedure PT&I-0009, Oil Filled Bushing Power Factor Test 


Block Title Text 


Procedure 
Number 


PT&I-0009 


System 
Description 


Oil Filled Bushing 


Procedure 
Description 


1. Power Factor Test Hot Collar Method 


 2. Power Factor Test Capacitance Tap Method 


Related Tasks PT&I-0005, PT&I-0008 


Periodicity 3 to 5 yr. 


Labor (Hrs) 2 people/1hr ea 


Special Tools Power Factor Test Set, psychrometer (or temperature/humidity meter), Thermometer, 
Culenite Bushing Cleaner 


Materials  


Reference Data Power Factor Test Set Operating Instructions 


Warning 
Summary 


1. Test to ensure all circuits are de-energized. 2. Energized electrical circuits. Observe 
test device safety precautions. 3. Circuit may have dangerous voltage potential 


following testing. 


Caution 
Summary 


 


Reserved  


Preliminary  


1 Review prior maintenance test data including thermal image and ultrasonic noise test 
results (if available). 


2 Ensure equipment/component identification (name and/or number) is legible and 
securely affixed to equipment. Repair as required. 
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Table I-11: Sample Procedure PT&I-0009, Oil Filled Bushing Power Factor Test (Continued) 


Block Title Text 


3 Record as-found conditions in Inspection Data section; Item ID-1 to ID-4. 


4 For any step in procedure, record unsatisfactory conditions on work order and report 
them to supervisor. 


Procedure  


A Power Factor Test Hot Collar Method 


A1 De-energize equipment and tag out in accordance with site safety practices. 


A2 Gain access to bushing. 


WARNING Test to ensure all circuits are de-energized. 


A3 Disconnect all lighting arresters, current transformers, and bus or cable connections. 


A4 Clean bushing. 


Note Do not use any alcohol based cleaning product. 


A5 Place thermometer on bushing. 


A6 Place power factor test hot collar strap under uppermost bushing petticoat or 
rainshield. 


A7 Connect test set high voltage lead to hot collar strap. 


A8 Ground bushing terminal. 


WARNING Energized electrical circuits. Observe test device safety precautions. 


A9 Perform grounded specimen power factor test and record results. 


WARNING Circuit may have dangerous voltage potential following testing. 


A10 Discharge circuit. 


A11 Remove thermometer, record temperature. 


A12 Remove all test cables. 
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Table I-11: Sample Procedure PT&I-0009, Oil Filled Bushing Power Factor Test (Continued) 


Block Title Text 


A13 Repeat steps A2 through A12 for other bushings. 


A14 Reconnect all lighting arresters, current transformers, and bus or cable connections. 


A15 Perform related tasks, if any. 


A16 Return system to service. 


B Power Factor Test Capacitance Tap Method 


B1 De-energize equipment and tag out in accordance with site safety practices. 


B2 Gain access to bushing. 


WARNING Test to ensure all circuits are de-energized. 


B3 Disconnect all lighting arresters, current transformers, and bus or cable connections. 


B4 Clean bushing. 


Note Do not use any alcohol based cleaning product. 


B5 Place thermometer on bushing. 


B6 Remove capacitance tap cover (at base of bushing). 


B7 Connect test set return lead to capacitance tap. 


B8 Connect test set high voltage lead to bushing terminal. 


WARNING Energized electrical circuits. Observe test device safety precautions. 


B9 Perform grounded specimen power factor test and record results. 


WARNING Circuit may have dangerous voltage potential following testing. 


B10 Discharge circuit. 


B11 Remove thermometer, record temperature. 
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Table I-11: Sample Procedure PT&I-0009, Oil Filled Bushing Power Factor Test (Continued) 


Block Title Text 


B12 Remove all test cables. 


B13 Repeat steps A2 through A12 for other bushings. 


B14 Reconnect all lighting arresters, current transformers, and bus or cable connections. 


B15 Perform related tasks, if any. 


B16 Return system to service. 


  


Inspection Data Fill in all applicable. 


ID-1 Wet Bulb Temperature (C) 


ID-2 Dry Bulb Temperature (C) 


ID-3 Relative Humidity (%)  


ID-4 Weather Conditions (Cloudy, etc.) 


ID-5 Power Factor Bushing, ground circuit guarded. 


ID-6 Temperature (degree C or F) 


  


Engineer's Notes  


EN1 Specify the Power Factor test voltage as follows: 


EN1a Circuit less than 2400V, test voltage 500V 


EN1b Circuit 2400V to 4160V, test voltage 2500V 


EN1c Circuit 4160V to 10,000V, test voltage 5000V 
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Table I-11: Sample Procedure PT&I-0009, Oil Filled Bushing Power Factor Test (Continued) 


Block Title Text 


EN1d Circuit 10,000V and above, test voltage 10,000V 


EN2 A Power Factor test measures the watts loss and the phase angle between the current 
and voltage in the equipment under test. From this information a determination can be 


made as to the integrity of the insulation. 


EN2a The Power Factor test is NOT a go-no/go test. Comparisons of past readings are 
necessary to determine the insulation condition 


EN2b All test values must be temperature corrected to 20C. 


EN2c Individual bushings should be less than 5% after cleaning. Large 115kV and 230kV oil 
filled bushings will have the Power Factor baselines etched on the bushing base. 


EN3 Time estimate is based upon testing only. Allow an additional hour (each person) to 
clean bushings. 
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Table I-12: Sample Procedure E-0001, Transformer Inspection and Cleaning 


Block Title Text 


Procedure Number E-0001 


System Description Transformer 


Procedure Description Inspect and Clean Transformer 


Related Tasks PT&I-0004, PT&I-0006, PT&I-0007, PT&I-0008 


Periodicity 3 to 5 yr 


Labor (Hrs) 2 people/2hr ea 


Special Tools Vacuum Cleaner 


Materials Corrosion Inhibitor, Culenite Bushing Cleaner 


Reference Data  


Warning Summary 1. Test to ensure all circuits are de-energized. 2. If PCB or PCB contaminated 
oil has leaked from the transformer, stop work, and notify maintenance 


engineer. 


Caution Summary  


Reserved  


Preliminary  


1 Review prior maintenance test data including thermal image and ultrasonic 
noise test results (if available). 


2 Ensure equipment/component identification (name and/or number) is legible 
and securely affixed to equipment. Repair as required. 


3 For any step in procedure, record unsatisfactory conditions on work order 
and report them to supervisor. 


Procedure  


A Inspect and Clean Transformer 


 







NASA RELIABILITY-CENTERED MAINTENANCE GUIDE 
FOR FACILITIES AND COLLATERAL EQUIPMENT 


 


September 2008 I-48 


Table I-12: Sample Procedure E-0001, Transformer Inspection and Cleaning (Continued) 


Block Title Text 


A1 De-energize equipment and tag out in accordance with site safety practices. 


WARNING Test to ensure all circuits are de-energized. 


A2 Open transformer panels or doors to gain access to components and install 
safety grounds. 


Note1 Procedure is for both liquid filled and dry type transformers. Components 
identified for inspection in this procedure are not necessarily on all 


transformers. 


Note 2 Some older oil filled transformers may be PCB filled or PCB contaminated. 
PCB oil goes by many trade names including Inerteen, Pyranol, and Askarel. 


Contact maintenance engineer if oil type is not known. 


WARNING If PCB or PCB contaminated oil has leaked from the transformer, stop work, 
and notify maintenance engineer. 


A3 Inspect transformer and disconnect device (where applicable) for signs of 
excessive heating and/or insulation damage. 


A4 Inspect all exposed conduit and potheads for secure mounting, corrosion, 
damaged fittings, and signs of moisture contamination.  


A5 Inspect tank, cooling accessories, seals, valves, gauges, fittings, fans, fuses, 
and other external parts and accessories for corrosion, leaks, looseness, and 


damage. 


A6 Inspect desiccant and desiccant lines (on conservator units) for looseness and 
corrosion. Replace desiccant if more than 50% has changed color from blue to 


clear. 


A7 Inspect nitrogen system (on blanketed units) for corrosion, looseness, and 
leaks. 


A8 Inspect all exposed ground connections. Ensure connections are clean and 
tight. Treat with corrosion inhibitor. 


A9 Clean transformer primary and secondary bushings (if accessible). Clean 
disconnect switch bushings and insulators (where applicable). Examine 


bushings for cracks, chips, or corona flashover.  
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Table I-12: Sample Procedure E-0001, Transformer Inspection and Cleaning (Continued) 


Block Title Text 


A10 Clean transformer windings (if possible), enclosure, and panels with vacuum 
cleaner. 


A11 Ensure heaters (if installed) are working correctly. 


A12 Make minor repair. Contact supervisor if repairs are not possible. Note on 
work order. 


A13 Perform spot cleaning and touchup painting as required. 


A14 Perform related tasks, if any. 


A15 Remove safety grounds. 


A16 Close access doors. 


A17 Re-energize transformer and return to service. 


A18 Remove debris from work-site. 


Engineer's Notes  


EN1 In order make effective use of time, this procedure for cleaning and 
inspecting a transformer should be used in conjunction with other procedures 


(identified in Related Task section) for testing transformers. 


EN2 Technical standards are updated by the sponsoring organization (such as 
ASTM and IEEE). Often the update year is part of the standard number. Check 


with the sponsoring organization for the current standard. 


EN2a ANSI/IEEE Standard C57.12.90-1993; IEEE Standard Test Code for Liquid-
Immersed Distribution, Power, and Regulating Transformers. 


EN2b ANSI/IEEE Standard C57.12.91-1979 (updated 1995); IEEE Test Code for Dry-
Type Distribution and Power Transformers . 
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Table I-13: Procedure Number E-0002, Battery Bank Impedance Test 


Block Title Text 


Procedure Number E-0002 


System Description Battery Bank 


Procedure Description Battery Impedance Test 


Related Tasks PT&I-0002 


Periodicity S 


Labor (Hrs) 2 people/1hr ea 


Special Tools Battery Impedance Test Set 


Materials Scotchbrite or very fine emery cloth. 


Reference Data Manufacture's/equipment output specification. 


Warning Summary Observe standard safety precautions when working on energized electrical 
circuits. 


Caution Summary  


Reserved  


Preliminary  


1 Review prior maintenance test data including thermal image and ultrasonic 
noise test results (if available). 


2 Ensure equipment/component identification (name and/or number) is legible 
and securely affixed to equipment. Repair as required. 


3 For any step in procedure, record unsatisfactory conditions on work order 
and report them to supervisor. 


Procedure  


A Battery Impedance Test 


WARNING Observe standard safety precautions when working on energized electrical 
circuits. 
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Table I-13: Procedure Number E-0002, Battery Bank Impedance Test (Continued) 


Block Title Text 


A1 Connect battery impedance test set AC signal leads to positive (+) and 
negative (-) terminals of battery bank. 


A2 Clamp impedance receiver unit around positive AC signal lead. 


A3 Measure impedance of first cell. Record impedance reading on note paper or 
in battery book. 


A4 Measure impedance of first strap. Record impedance reading on note paper 
or in battery book. 


A5 Repeat steps A3 and A4 for each cell/strap combination in battery bank. 


A6 Inspect batteries and battery connections for leaks, overheating, or 
corrosion.  


A7 Make minor repair. Contact supervisor if repairs are not possible. Note on 
work order. 


A8 Perform spot cleaning and touchup painting as required. 


A9 Record battery voltage and trickle charge rate. 


A10 Remove debris from work-site. 


  


Inspection Data Fill in all applicable. 


ID-1 Battery impedance test results (use separate sheet or record in battery 
book). 


ID-2 Record battery voltage and trickle charge in standby mode. 


  


Engineer's Notes  


EN1 Technical standards are updated by the sponsoring organization (such as 
ASTM and IEEE). Often the update year is part of the standard number. Check 


with the sponsoring organization for the current standard. 
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Table I-13: Procedure Number E-0002, Battery Bank Impedance Test (Continued) 


Block Title Text 


EN1a IEEE Standard 446-1995, "IEEE Recommended Practice for Emergency and 
Standby Power Systems for Industrial and Commercial Applications", IEEE 


Orange Book. 


EN2 Battery impedance tests. 


EN2a Battery cell impedance shall be within 10% of each other and within 10% from 
last test.  


EN2b Battery strap impedance shall be less than 0.1 ohm. Readings above 0.1 ohm 
require cleaning and retorque. 


EN-3 Battery voltage and trickle charge in standby to be within 5% of 
manufacturer's specifications. 
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Table I-14: Procedure Number E-0003, Uninterruptible Power Supply Test/Repair/Service 


Block Title Text 


Procedure Number E-0003 


System Description Uninterruptible Power Supply 


Procedure Description 1. Battery Impedance Test 


2. Inspect and Repair 


3. Restore to Service 


Related Tasks E-0002 


Periodicity S 


Labor (Hrs) 2 people/1hr ea 


Special Tools Relay Timing Test Set. 


Materials Scotchbrite or very fine emery cloth. 


Reference Data Manufacture's/equipment output specification. 


Warning Summary Test to ensure all circuits are de-energized. 


Caution Summary  


Reserved  


Preliminary  


1 Review prior maintenance test data including thermal image and ultrasonic 
noise test results (if available). 


2 Ensure equipment/component identification (name and/or number) is legible 
and securely affixed to equipment. Repair as required. 


3 For any step in procedure, record unsatisfactory conditions on work order 
and report them to supervisor. 


4 Perform Battery Impedance Test (E-0002) 


Procedure  
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Table I-14: Procedure Number E-0003, Uninterruptible Power Supply Test/Repair/Service 
(Continued) 


Block Title Text 


A Inspect and Repair 


A1 Disconnect UPS from load. 


A2 De-energize equipment and tag out in accordance with site safety practices. 


WARNING Test to ensure all circuits are de-energized. 


A3 Open cabinet. 


A4 Inspect casing for overheating, corrosion, or damage.  


A5 Inspect printed circuit boards for overheating, cracks, or looseness. 


A6 Inspect contactor/transfer switch contacts. Clean with scotchbrite or very 
fine emery cloth as required. 


A7 Inspect batteries and battery connections for leaks, overheating, or 
corrosion.  


A8 Make minor repair. Contact supervisor if repairs are not possible. Note on 
work order. 


A9 Clean air intakes. Clean or replace air filters. 


A10 Test undervoltage relay. Relay should operate at 90% (+ or - 2.5%) of rated 
voltage. Calibrate if needed. 


A11 Test meters. Meters should operate within + or - 2.5% of scale. Calibrate if 
needed. 


Note Reference the UPS manufacturer technical manual for step A10. 


A12 Test all circuit breakers. Recalibrate trip and close settings as required. 


B Restore to Service 


B1 Perform spot cleaning and touchup painting as required. 


B2 Reconnect unit to load. 
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Table I-14: Procedure Number E-0003, Uninterruptible Power Supply Test/Repair/Service 
(Continued) 


Block Title Text 


B3 Re-energize unit. 


B4 Perform operational test of unit. Simulate power failure and check for proper 
switching, verify proper voltage and frequency under load. 


B5 Return unit to standby mode. 


B6 Record battery voltage and trickle charge rate. 


B7 Remove debris from work-site. 


  


Inspection Data Fill in all applicable. 


ID-1 Record undervoltage relay as left pick-up. 


ID-2 Record as found and as left meter readings. 


ID-3 Record load test parameters. 


ID-4 Record battery voltage and trickle charge in standby mode. 


  


Engineer's Notes  


EN1 Technical standards are updated by the sponsoring organization (such as 
ASTM and IEEE). Often the update year is part of the standard number. Check 


with the sponsoring organization for the current standard. 


EN1a IEEE Standard 446-1995, "IEEE Recommended Practice for Emergency and 
Standby Power Systems for Industrial and Commercial Applications", IEEE 


Orange Book. 


EN2 UPS should engage at less than 90% system voltage, + or - 2.5%. 


EN3 Operational Parameters (for yearly reference) 


EN-3a Voltage shall be within -5% to +5% 


EN-3b Frequency shall be within -0.5% to +0.5% 


 







NASA RELIABILITY-CENTERED MAINTENANCE GUIDE 
FOR FACILITIES AND COLLATERAL EQUIPMENT 


 


September 2008 I-56 


Table I-14: Procedure Number E-0003, Uninterruptible Power Supply Test/Repair/Service 
(Continued) 


Block Title Text 


EN-3c Output current shall be within -5% to +5% of rated current 


EN-4 Battery voltage and trickle charge in standby to be within 5% of 
manufacturer's specifications. 
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Table I-15: Procedure Number E-0004, Electrical Distribution Panel Inspection & Cleaning 


Block Title Text 


Procedure Number E-0004 


System Description Electrical Distribution Panel 


Procedure Description Inspect and Clean Electrical Panels 


Related Tasks PT&I-0002, PT&I-0008 


Periodicity 1 to 3 yr 


Labor (Hrs) 2 people/1hr ea 


Special Tools Vacuum Cleaner 


Materials  


Reference Data  


Warning Summary 1. Test to ensure all circuits are de-energized. 2. Closed circuit breaker has 
high spring pressure. Keep clear of all moving parts. 


Caution Summary  


Reserved  


Preliminary  


1 Review prior maintenance test data including thermal image and ultrasonic 
noise test results (if available). 


2 Ensure equipment/component identification (name and/or number) is legible 
and securely affixed to equipment. Repair as required. 


3 For any step in procedure, record unsatisfactory conditions on work order 
and report them to supervisor. 


Procedure  


A Inspect and Clean Electrical Panels 


A1 De-energize equipment and tag out in accordance with site safety practices. 
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Table I-15: Procedure Number E-0004, Electrical Distribution Panel Inspection & Cleaning 
(Continued) 


Block Title Text 


A2 Open electrical panels or doors. 


WARNING Test to ensure all circuits are de-energized. 


A3 Rack out circuit breakers and open switches as required. 


WARNING Closed circuit breaker has high spring pressure. Keep clear of all moving 
parts. 


A4 Inspect cables, connectors, terminal boards, and bus work for signs of 
excessive heating and/or insulation damage. 


A5 Inspect all exposed connections for secure mounting, corrosion, damaged 
insulators, and signs of moisture contamination.  


Note Loose connectors are identified through infrared thermography inspection. 
Torque connectors to specified value or, if unknown, maximum 25 in-lb. 


CAUTION Do not over tighten connectors. 


A6 Tighten loose connectors. 


A7 Inspect all exposed ground connections. Ensure connections are clean and 
tight. Treat with corrosion inhibitor. 


A8 Clean bus insulators. 


A9 Clean conductors, terminal boards, enclosures, and panels with vacuum 
cleaner. 


A10 Ensure heaters (if installed) are working correctly. 


A11 Make minor repair. Contact supervisor if repairs are not possible. Note on 
work order. 


A12 Perform touchup painting as required. 


A13 Perform related tasks, if any. 


A14 Close switches and rack in circuit breakers as required. 


A15 Close panels and doors and return panel to service. 
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Table I-15: Procedure Number E-0004, Electrical Distribution Panel Inspection & Cleaning 
(Continued) 


Block Title Text 


A16 Remove debris from work-site. 


  


Engineer's Notes  


EN1 Connector torque value, see specification SAE AIR1471. All values are + or - 
12.5%. 


EN1a 5/32-32: 25 in-lb. 


EN1b 5/32-36: 26 in-lb. 


EN1c 3/16-32: 42 in-lb. 


EN1d 1/4-28: 95 in-lb. 


EN1e 5/16-24: 185 in-lb. 


EN1f 1/2-20: 800 in-lb. 
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Table I-16: Procedure Number E-0005, High/Med Volt Circuit Breaker Test 


Block Title Text 


Procedure Number E-0005 


System Description High/Medium Voltage Circuit Breaker 


Procedure Description Inspect and Test Circuit Breaker 


Related Tasks PT&I-0002, PT&I-0005, PT&I-0008, E-0004 


Periodicity 3 to 5 yr 


Labor (Hrs) 2 people/8 hr ea 


Special Tools Breaker Timing Test Set, Contact Resistance Test Set, psychrometer (or 
temperature/humidity meter), Thermometer 


Materials  


Reference Data ASTM Standard Test Methods (STM) 


 D-877-87 - Dielectric Breakdown Voltage of Insulating Liquids Using Disk 
Electrodes (Dielectric Withstand Test) 


 D-1534-90 - Approximate Acidity in Electrical Insulating Liquids by Color-
Indicator Titration 


 Breaker Timing Test Set Operating Instructions 


 Contact Resistance Test Set Operating Instructions 


Warning Summary 1. Test to ensure all circuits are de-energized. 2. Closed circuit breaker has 
high spring pressure. Keep clear of all moving parts. 


Caution Summary Do not over tighten connectors. 


Reserved  


Preliminary  


1 Review prior maintenance test data including thermal image and ultrasonic 
noise test results (if available). 
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Table I-16: Procedure Number E-0005, High/Med Volt Circuit Breaker Test (Continued) 


Block Title Text 


2 Ensure equipment/component identification (name and/or number) is legible 
and securely affixed to equipment. Repair as required. 


3 Record as-found conditions in Inspection Data section; Item ID-1 to ID-6. 


4 For any step in procedure, record unsatisfactory conditions on work order 
and report them to supervisor. 


Procedure  


A Inspect and Test Circuit Breaker 


A1 Open breaker, de-energize and tag out in accordance with site safety 
practices. 


A2 Open electrical panels or cubicle doors. 


WARNING Test to ensure all circuits are de-energized. 


A3 Install safety grounds if applicable. 


A4 Disconnect line and load cables/bus from circuit breaker bushings or rack 
breaker out and remove from cubicle. 


A5 Inspect breaker bushings and connectors for cracks, chips, looseness, 
burning, and arcing/tracking. 


A6 Inspect operating mechanism, for loose nuts, bolts, and pins. 


A7 Inspect control wiring for burnt or frayed insulation.  


Note 1 Loose connections are identified through infrared thermography inspection. 
Torque connectors to specified value or, if unknown, maximum 25 in-lb. 


CAUTION Do not over tighten connectors. 


A8 Tighten loose connectors. 


A9 Make minor repair. Contact supervisor if repairs are not possible. Note on 
work order. 
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Table I-16: Procedure Number E-0005, High/Med Volt Circuit Breaker Test (Continued) 


Block Title Text 


A10 Perform three point ground test. Record test results in Inspection Data 
section. 


WARNING Closed circuit breaker has high spring pressure. Keep clear of all moving 
parts. 


A11 Perform breaker-timing test. Record test results in Inspection Data section. 


Note 2 See Breaker Timing Test Set Operating Instructions for procedure. 


A12 Perform related task PT&I-0005, Circuit Breaker Insulation Resistance. 


A13 Perform related task PT&I-0008, Circuit Breaker Power Factor Test. 


A14 Perform contact resistance test. Record test results in Inspection Data 
section. 


Note 3 See Contact Resistance Test Set Operating Instructions for procedure. 


Note 4 Perform step A15 for vacuum type breakers. Perform step A16 through A18 
for oil filled type breakers. 


A15 Perform vacuum bottle integrity test and/or a DC high-potential test at 2.5 
times the rated AC voltage level. 


Note 5 There is currently no standard for bottle integrity test. See manufacturer 
instructions for guidance. 


A16 Perform Dielectric Withstand Test (ASTM D877-87). 


A17 Perform Field Acidity Test (ASTM D1534-95). 


A18 Filter oil if needed. 


Note 6 Oil will need to be filtered if dielectric breakdown is less than 24kV or acidity 
is more than .3 gram KOH/ml 


A19 Perform touchup painting as required. 


A21 Remove safety grounds. 


A22 Reassemble circuit breaker and return to service. 
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Table I-16: Procedure Number E-0005, High/Med Volt Circuit Breaker Test (Continued) 


Block Title Text 


A23 Remove debris from work-site. 


  


Inspection Data Fill in all applicable. 


ID-1 Wet Bulb Temperature (C) 


ID-2 Dry Bulb Temperature (C) 


ID-3 Relative Humidity (%)  


ID-4 Weather Conditions (Cloudy, etc.) 


ID-5 Oil Filled Breaker Oil Level 


ID-6 Oil Filled Breaker Oil Temperature (C) 


ID-7 Three Point Ground, ohms 


ID-8 Contact Resistance, Phase A 


ID-9 Contact Resistance, Phase B 


ID-10 Contact Resistance, Phase C 


ID-11 Vacuum Bottle, Phase A 


ID-12 Vacuum Bottle, Phase B 


ID-13 Vacuum Bottle, Phase C 


ID-14 Oil dielectric, kV 


ID-15 Acidity, gram KOH/ml 


  


Engineer's Notes  


EN1 Technical standards are updated by the sponsoring organization (such as 
ASTM and IEEE). Often the update year is part of the standard number. Check 


with the sponsoring organization for the current version of the standard. 
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Table I-16: Procedure Number E-0005, High/Med Volt Circuit Breaker Test (Continued) 


Block Title Text 


EN1a IEEE C37.11-1997 IEEE Standard Requirements for Electrical Control for AC 
High-Voltage Circuit Breakers Rated on a Symmetrical Current Basis 


EN1b ANSI/IEEE C37.09-1979, Standard Test Procedure for AC High-Voltage Circuit 
Breakers Rated on a Symmetrical Current Basis. 


EN2 Breaker timing test results should verify the integrity of the operating 
mechanism. Compare current test with last test to confirm velocity, travel, 
time, and contact wipe. Deviations from the manufacturers’ specs indicate 


adjustment is required. 


EN2a Contact resistance measurements normally range from 50 microhms to 1200 
microhms. Consult manufacturers’ specifications for specific values. Contact 


resistance of each phase should be within 10% of the other phases.  


EN2b Deviations indicate burnt or misaligned contacts, or misadjusted operating 
mechanism.  


EN3 A Vacuum Bottle Integrity Test and/or a DC High-Pot at 2.5 the rated AC 
voltage level are go/no-go tests that verify the bottle is still in a vacuum 


condition.  


EN4 Oil tests for Oil Circuit Breakers can reveal the operating history and 
condition of the contact assemblies. High acidity and low dielectric are 


indicative of burning or arcing contacts, and/or high numbers of full load 
operations 


EN4a Levels outside the values identified in the procedure, Note 5, require the oil 
to be filtered and the contact assemblies to be inspected. 


EN5 Connector torque value, see specification SAE AIR1471. All values are + or - 
12.5%. 


EN5a 5/32-32: 25 in-lb. 


EN5b 5/32-36: 26 in-lb. 


EN5c 3/16-32: 42 in-lb. 


EN5d 1/4-28: 95 in-lb. 


EN5e 5/16-24: 185 in-lb. 


EN5f 1/2-20: 800 in-lb. 
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Table I-17: Procedure Number M-0001, Air Handler, Inspection & Cleaning 


Block Title Text 


Procedure Number M-0001 


System Description Air Handler 


Procedure Description Inspect and Clean 


Related Tasks PT&I -0001, PT&I -0003 


Periodicity A 


Labor (Hrs) 2 


Special Tools Vacuum Cleaner, Belt Tensiomometer 


Materials Biological Control Tablets, Drive Belt(s), Air Filters 


Reference Data  


Warning Summary  


Caution Summary  


Reserved  


Preliminary  


1 Review prior maintenance data including vibration data test results (if 
available). 


 Notify operators or other local occupant before starting inspection. 


2 Ensure equipment/component identification (name and/or number) is legible 
and securely affixed to equipment. Repair as required. 


3 For any step in procedure, record unsatisfactory conditions on work order 
and report them to supervisor. 


Procedure  


A Inspect and Clean 


A1 Record air filter differential pressure (if installed). 
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Table I-17: Procedure Number M-0001, Air Handler, Inspection & Cleaning (Continued) 


Block Title Text 


A2 Record air temperature differential across cooling coils. 


A3 Record air temperature differential across reheat coil. 


A4 De-energize equipment and tag out in accordance with site safety practices. 


A5 Open access covers and doors. Remove pulley and belt guards. 


A4 Inspect pulley and belts. Replace belts if needed. Align belt sheave and 
adjust belt tension using tensiomometer. 


Note When replacing belts, replace all belts on multi-belt pulley. Note on work 
order. 


A5 Clean cooler drains and condensate pans. 


A6 Renew biological control tablet (if used). 


A7 Clean fan or blower blades. 


A8 Clean coils (cooling, heating, preheat, reheat). 


A9 Clean motor air inlet and exit. 


A10 Inspect motor mounts, seals, valves, gauges, fittings, ducts and other parts 
and accessories for corrosion, leaks, looseness, and damage. 


A11 Inspect gages, thermometers, and indicators for proper calibration. Note any 
overdue items on work order. 


A12 Make minor repair. Contact supervisor if repairs are not possible. Note on 
work order. 


A13 Replace air filters 


A14 Perform touchup painting as required. 


A15 Perform related tasks, if any. 


A16 Replace pulley and belt guards. 


A17 Close access covers and doors and return air handler to service. 
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Table I-17: Procedure Number M-0001, Air Handler, Inspection & Cleaning (Continued) 


Block Title Text 


A18 Remove debris from work-site. 


  


Inspection Data Fill in all applicable. 


ID-1 Air filter differential pressure. 


ID-2 Air temperature differential across cooling coils. (F or C) 


ID-3 Air temperature differential across reheat coil. (F or C) 


  


Engineer's Notes  


EN1 Biological control tablets are used to control fungus and bacterial growth in 
the condensate pan. Contact environmental control personnel for the proper 


agents/tablets. 


EN2 PT&I group needs to know if belts are changed or aligned. 
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Table I-18: Procedure Number M-0002, Chiller Inspection 


Block Title Text 


Procedure Number M-0002 


System Description Chiller 


Procedure Description 1. Open and Inspect 


 2. Clean 


Related Tasks PT&I-0001, PT&I-0003 


Periodicity A 


Labor (Hrs) 2 people/4 hr ea 


Special Tools Halide Leak Detector, Electronic Leak Detector, Ultrasonic Noise Detector 


Materials Tube Plugging Kit, Oil Filter 


Reference Data OEM Drawings and Procedures 


Warning Summary 1. Liquid or gas may be environmental hazard. 


 2. Extreme pressure or vacuum may be present. 


Caution Summary  


Reserved  


Preliminary  


1 Review prior maintenance data including vibration data test results (if 
available). 


 Notify operators or other local occupant before starting inspection. 


2 Ensure equipment/component identification (name and/or number) is legible 
and securely affixed to equipment. Repair as required. 


3 For any step in procedure, record unsatisfactory conditions on work order 
and report them to supervisor. 
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Table I-18: Procedure Number M-0002, Chiller Inspection (Continued) 


Block Title Text 


Procedure  


A Tube Leak Test 


A1 De-energize equipment and tag out in accordance with site safety practices. 


A2 Isolate fluid systems and tag out in accordance with site safety practices. 


Note Check with site environmental control personnel before venting or draining 
any gas or liquid from unit. 


WARNING Liquid or gas may be environmental hazard. 


WARNING Extreme pressure or vacuum may be present. 


A3 Open condenser/cooler vent and equalize pressure. 


A4 Drain condenser/cooler. 


A5 Open condenser/cooler access covers or remove shell head. See OEM for 
procedure. 


A4 Perform tube leak test. 


A5 Repair leaking tube. Plug tubes that can not be repaired. 


A6 Record on work order tubes repaired or plugged. 


Note See OEM manual for tube location diagram. 


B Clean and Inspect 


B1 Replace oil filter, clean oil line strainer. 


B2 Clean compressor oil cooler and gear box oil cooler. 


B3 Calibrate chiller control system, load limiting system, and safety controls. 


WARNING Extreme pressure or vacuum may be present. 


 







NASA RELIABILITY-CENTERED MAINTENANCE GUIDE 
FOR FACILITIES AND COLLATERAL EQUIPMENT 


 


September 2008 I-70 


Table I-18: Procedure Number M-0002, Chiller Inspection (Continued) 


Block Title Text 


WARNING Liquid or gas may be environmental hazard. 


B4 Drain purge unit. 


B5 Clean purge condensing unit tubes, shell, water compartment, float and 
chamber. 


B6 Inspect mounts, seals, valves, gauges, fittings, and other parts and 
accessories for corrosion, leaks, looseness, and damage. 


B7 Inspect gages, thermometers, and indicators for proper calibration. Note any 
overdue items on work order. 


B8 Make minor repair. Contact supervisor if repairs are not possible. Note on 
work order. 


B9 Perform touchup painting as required. 


B10 Perform related tasks, if any. 


B11 Replace parts and covers removed for cleaning or testing. 


B12 Fill and leak test unit. 


B13 Return chiller to service. 


B14 Remove debris from work-site. 


  


Engineer's Notes  


EN1 See manufacturers have specification for limit regarding maximum number of 
plugged tubes. 


EN2 Notify PT&I group following this procedure to schedule condition monitoring 
retest. 
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Table I-19: Procedure Number M-0003, Post Indicator Valve, Inspection & Cleaning 


Block Title Text 


Procedure Number M-0003 


System Description Post Indicator Valve 


Procedure Description Inspect and Clean 


Related Tasks PT&I-0002 


Periodicity S 


Labor (Hrs) 1 


Special Tools  


Materials Lubricants 


Reference Data  


Warning Summary High pressure may be present 


Caution Summary  


Reserved  


Preliminary  


1 Notify operators or other local occupant before starting inspection. 


2 Ensure equipment/component identification (name and/or number) is legible 
and securely affixed to equipment. Repair as required. 


3 For any step in procedure, record unsatisfactory conditions on work order 
and report them to supervisor. 


Procedure  


A Inspect and clean. 


A1 Remove set screw, cap and seal. 


A2 Apply lubricant to threads, open and close valve. 


 







NASA RELIABILITY-CENTERED MAINTENANCE GUIDE 
FOR FACILITIES AND COLLATERAL EQUIPMENT 


 


September 2008 I-72 


Table I-19: Procedure Number M-0003, Post Indicator Valve, Inspection & Cleaning (Continued) 


Block Title Text 


A3 Check operation of, and sign and clean glass indicator windows. 


A4 Install cap and tighten screw, install handle and wire seal with handle open. 


A5 Clean valve exterior and area around valve. 


A6 Fill out maintenance checklist and report deficiencies 


  


Engineer's Notes  
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Table I-20: Hot Water Procedure Number M-0004, Boiler, Inspection & Cleaning 


Block Title Text 


Procedure Number M-0004 


System Description Hot Water Boiler, Oil/Gas/Comb, 120 to 500 MBH 


Procedure Description Inspect and Clean 


Related Tasks PT&I-0002 


Periodicity A 


Labor (Hrs) 4 


Special Tools Vacuum cleaner 


Materials  


Reference Data  


Warning Summary Extreme temperatures and pressures may be present 


Caution Summary Notify operators or other local occupant before starting inspection. 


Reserved  


Preliminary  


1 Review prior maintenance data including infrared data test results (if 
available). 


2 Ensure equipment/component identification (name and/or number) is legible 
and securely affixed to equipment. Repair as required. 


3 For any step in procedure, record unsatisfactory conditions on work order 
and report them to supervisor. 


Procedure  


A Inspect and Clean 


A1 Check combustion chamber for air or gas leaks. 
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Table I-20: Hot Water Procedure Number M-0004, Boiler, Inspection & Cleaning (Continued) 


Block Title Text 


A2 Inspect and clean oil burner gun and ignition assembly where applicable. 


A3 Inspect fuel system for leaks and change fuel filter element, where 
applicable.  


A4 Check fuel lines and connections for damage. 


A5 Check for proper operational response of burner to thermostat controls. 


A6 Check and lubricate burner and blower motors 


A7 Check main flame failure protection and main flame detection scanner on 
boiler equipped with spark ignition (oil burner). 


A8 Check electrical wiring to burner controls and blower. 


A9 Clean firebox (sweep and vacuum). 


A10 Check operation of mercury control switches (i.e., steam pressure, hot water 
temperature limit, atomizing or combustion air proving, etc.) 


A11 Check operation and condition of safety pressure relief valve. 


A12 Check operation of boiler low water cutoff devices. 


A13 Check hot water pressure gages. 


A14 Inspect and clean water column sight glass (or replace). 


A15 Check condition of flue pipe, damper and exhaust stack. 


A16 Check boiler operation through complete cycle, up to 30 minutes. 


A17 Check fuel level with gauge pole, add as required. 


A18 Clean area around boiler. 


A19 Fill out maintenance checklist and report deficiencies. 


Engineer's Notes  
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Table I-21: Procedure Number M-0005, Fan Coil Unit, Inspection and Cleaning 


Block Title Text 


Procedure Number M-0005 


System Description Fan Coil Unit 


Procedure Description Inspect and Clean 


Related Tasks PT&I-0003 


Periodicity S 


Labor (Hrs) 2 


Special Tools Vacuum Cleaner 


Materials Filters, Lubricants 


Reference Data  


Warning Summary  


Caution Summary  


Reserved  


Preliminary  


1 Notify operators or other local occupant before starting inspection. 


2 Ensure equipment/component identification (name and/or number) is legible 
and securely affixed to equipment. Repair as required. 


3 For any step in procedure, record unsatisfactory conditions on work order 
and report them to supervisor. 


Procedure  


A Inspect and Clean 


A1 Check with operating or area personnel for deficiencies. 


A2 Check coil unit while operating. 
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Table I-21: Procedure Number M-0005, Fan Coil Unit, Inspection and Cleaning (Continued) 


Block Title Text 


A3 Remove access panel and vacuum inside of unit and coils. 


A4 Check coils and piping for leaks, damage and corrosion; repair as necessary. 


A5 Lubricate blower shaft and fan motor bearings. 


A6 Clean coil, drip pan, and drain line with solvent. 


A7 Replace filters as required. 


A8 Replace access panel. 


A9 Check operation after repairs. 


A10 Clean area. 


A11 Fill out maintenance checklist and report deficiencies. 


Engineer's Notes  
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Table I-22: Procedure Number M-0006, Condensate Return Pump, Inspection and Cleaning 


Block Title Text 


Procedure Number M-0006 


System Description Condensate Return Pump, over 1 H.P. 


Procedure Description Inspect and Clean 


Related Tasks PT&I-0001, PT&I-0002, PT&I-0003 


Periodicity S 


Labor (Hrs) 1 


Special Tools  


Materials Lubricants 


Reference Data  


Warning Summary  


Caution Summary  


Reserved  


Preliminary  


1 Review prior maintenance data including vibration data test results (if 
available). 


2 Ensure equipment/component identification (name and/or number) is legible 
and securely affixed to equipment. Repair as required. 


3 For any step in procedure, record unsatisfactory conditions on work order 
and report them to supervisor. 


Procedure  


A Inspect and Clean 


A1 Check for proper operation of pump. 
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Table I-22: Procedure Number M-0006, Condensate Return Pump, Inspection and Cleaning 
(Continued) 


Block Title Text 


A2 Check for leaks on suction and discharge piping, seals, packing glands, etc.; 
make minor adjustments as necessary. 


A3 Check pump and motor operation for vibration, noise, overheating, etc. 


A4 Check alignment of pump and motor; adjust as necessary. 


A5 Lubricate as necessary. 


A6 Clean exterior of pump, motor and surrounding area. 


A7 Fill out maintenance checklist and report deficiencies. 


Inspection Data  


Engineer's Notes  
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Table I-23: Procedure Number M-0007, Centrifugal Pump, Inspection and Cleaning 


Block Title Text 


Procedure Number M-0007 


System Description Centrifugal Pump w/reduction gear, over 1 H.P. 


Procedure Description Inspect and Clean 


Related Tasks PT&I-0001, PT&I-0002, PT&I-0003 


Periodicity S 


Labor (Hrs) 1 


Special Tools  


Materials Lubricants 


Reference Data  


Warning Summary  


Caution Summary  


Reserved  


Preliminary  


1 Review prior maintenance data including vibration data test results (if 
available). 


2 Ensure equipment/component identification (name and/or number) is legible 
and securely affixed to equipment. Repair as required. 


3 For any step in procedure, record unsatisfactory conditions on work order 
and report them to supervisor. 


Procedure  


A Inspect and Clean 


A1 Check with operating or area personnel for deficiencies. 
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Table I-23: Procedure Number M-0007, Centrifugal Pump, Inspection and Cleaning (Continued) 


Block Title Text 


A2 Clean pump exterior and check for corrosion on pump exterior and base 
plate. 


A3 Check for leaks on suction and discharge piping, seals, packing glands, etc. 


A4 Check pump, gear and motor operation for vibration, noise, overheating, etc. 


A5 Check alignment and clearances of shaft reduction gear and coupler. 


A6 Tighten or replace loose, missing, or damaged nuts, bolts and screws.  


A7 Lubricate pump and motor as required. 


A8 When available, check suction or discharge, pressure gauge readings and flow 
rate.  


A9 Clean area around pump. 


A10 Fill out maintenance checklist and report deficiencies. 


  


Inspection Data Fill in all applicable. 


ID-1 Suction or discharge pressure. 


ID-2 Flow rate. 


Engineer's Notes  
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Table I-24: Procedure Number M-0008, Air Conditioning, Split System, Inspection and Cleaning 


Block Title Text 


Procedure Number M-0008 


System Description Air Conditioning Split System, DX, air-cooled, over 10 tons 


Procedure Description Inspect and Clean 


Related Tasks PT&I-0001, PT&I-0003 


Periodicity A 


Labor (Hrs) 2 


Special Tools Steam Cleaner, Belt Tensiomometer 


Materials Filters, Refrigerant, Lubricant, Belts 


Warning Summary  


Caution Summary  


Preliminary  


1 Review prior maintenance data including vibration data test results (if 
available). 


 Notify operators or other local occupant before starting inspection. 


2 Ensure equipment/component identification (name and/or number) is legible 
and securely affixed to equipment. Repair as required. 


3 For any step in procedure, record unsatisfactory conditions on work order 
and report them to supervisor. 


Procedure  


A Inspect and Clean 


A1 Check with operating or area personnel for deficiencies. 


A2 Check tension, condition, and alignment of belts; adjust/replace as 
necessary.  
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Table I-24: Procedure Number M-0008, Air Conditioning, Split System, Inspection and Cleaning 
(Continued) 


Block Title Text 


A3 Lubricate shaft and motor bearings, as necessary. 


A4 Pressure wash condenser coils with coil clean solution, as required. 


A5 Replace air filters. 


A6 Clean electrical wiring and connections and tighten loose connections. 


A7 Clean evaporator coils, drain pan, blowers, fans, motors and drain piping as 
required. 


A8 Perform operational check of unit; make adjustments on controls and other 
components as required. 


A9 During operation of unit, check refrigerant pressure; add refrigerant as 
necessary. 


A10 Check compressor oil levels; add oil as required. 


A11 Clean area around equipment. 


A12 Fill out maintenance checklist and report deficiencies. 


  


Engineers Notes  


EN1 PT&I group needs to know if belts are changed or aligned. 
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Table I-25: Procedure Number M-0009, Air Compressor, Reciprocating, Inspection and Cleaning 


Block Title Text 


Procedure Number M-0009 


System Description Air Compressor Reciprocating, over 40 H.P. 


Procedure Description Inspect and Clean 


Related Tasks PT&I-0001, PT&I-0002, PT&I-0003 


Periodicity Q 


Labor (Hrs) 2 


Special Tools Belt Tensiomometer 


Materials Air filter, Oil, Belts, Lubricants 


Warning Summary High pressures may be present. 


Caution Summary  


Preliminary  


1 Review prior maintenance data including vibration data test results (if 
available). 


2 Ensure equipment/component identification (name and/or number) is legible 
and securely affixed to equipment. Repair as required. 


3 For any step in procedure, record unsatisfactory conditions on work order 
and report them to supervisor. 


Procedure  


A Inspect and Clean 


A1 Check with operating or area personnel for deficiencies. 


A2 Perform operational check of compressor system and adjust as required. 


A3 Replace compressor oil. 
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Table I-25: Procedure Number M-0009, Air Compressor, Reciprocating, Inspection and Cleaning 
(Continued) 


Block Title Text 


A4 Check motor(s) operation for excessive vibration, noise and overheating; 
lubricate motors, as necessary. 


A5 Clean cylinder cooling fins and air cooler on compressor.  


A6 Check tension, condition and alignment of V-belts; adjust/replace as 
necessary. 


A7 Check operation of pressure relief valve. 


A8 Check low-pressure cut-in and high-pressure cut-out switches. 


A9 Drain moisture from air storage tank and check low pressure cut-in; while 
draining, check discharge for indication of interior corrosion. 


A10 Clean air intake filter on air compressor(s); replace if necessary.  


A11 Clean oil and water trap. 


A12 Check indicating lamps or gages for proper operation if appropriate; replace 
burned out lamps or repair/replace gages. 


A13 Clean area around equipment. 


A14 Fill out maintenance checklist and report deficiencies. 


Engineer's Notes  


EN1 PT&I group needs to know if belts are changed or aligned. 
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Table I-26: Procedure Number M-00010, Air Cooled Condenser, Inspection and Cleaning 


Block Title Text 


Procedure Number M-0010 


System Description Air Cooled Condenser, 26 tons to 100 tons 


Procedure Description Inspect and Clean 


Related Tasks PT&I-0001, PT&I-0002, PT&I-0003 


Periodicity A 


Labor (Hrs) 1 


Special Tools Belt Tensiomometer 


Materials Lubricant, Belts 


Reference Data  


Warning Summary  


Caution Summary Notify operators or other local occupant before starting inspection. 


Reserved  


Preliminary  


 1. Review prior maintenance data including vibration data test results (if 
available). 2. Ensure equipment/component identification (name and/or 
number) is legible and securely affixed to equipment. Repair as required.    


3.For any step in procedure, record unsatisfactory conditions on work order 
and report them to supervisor. 


Procedure  


A Inspect and Clean 


A1 Check with operating or area personnel for deficiencies. 


A2 Check unit for proper operation, excessive noise or vibration. 


A3 Pressure wash coils and fans with coil cleaning solution. 
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Table I-26: Procedure Number M-00010, Air Cooled Condenser, Inspection and Cleaning 
(Continued) 


Block Title Text 


A4 Check electrical wiring and connections; tighten loose connections. 


A5 Lubricate shaft bearings and motor bearings, as necessary. 


A6 Inspect fan(s) or blower(s) for bent blades or imbalance; adjust as necessary. 


A7 Check belts for proper tension, condition and misalignment; adjust for proper 
tension and/or alignment, if applicable, replace as required. 


A8 Inspect valves and piping for leaks; tighten connections as necessary. 


A9 Clean area around equipment. 


A10 Fill out maintenance checklist and report deficiencies. 


Engineer's Notes  


EN1 PT&I group needs to know if belts are changed or aligned. 
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Table I-27: Procedure Number M-00011, Cooling Tower, Inspection and Cleaning 


Block Title Text 


Procedure Number M-0011 


System Description Cooling Tower, Water, 51 tons to 500 tons 


Procedure Description Inspect and Clean 


Related Tasks PT&I-0001, PT&I-0003 


Periodicity S 


Labor (Hrs) 5 


Special Tools Belt Tensiomometer 


Materials Belts, Lubricants 


Warning Summary  


Caution Summary  


Preliminary  


1 Review prior maintenance data including vibration data test results (if 
available). 


2 Ensure equipment/component identification (name and/or number) is legible 
and securely affixed to equipment. Repair as required. 


3 For any step in procedure, record unsatisfactory conditions on work order and 
report them to supervisor. 


Procedure  


A Inspect and Clean 


A1 Check with operating or area personnel for deficiencies. 


A2 Check operation of unit for water leaks, noise or vibration. 


A3 Clean and inspect hot water basin. 


A4 Remove access panel. 


 







NASA RELIABILITY-CENTERED MAINTENANCE GUIDE 
FOR FACILITIES AND COLLATERAL EQUIPMENT 


 


September 2008 I-88 


Table I-27: Procedure Number M-00011, Cooling Tower, Inspection and Cleaning (Continued) 


Block Title Text 


A5 Check electrical wiring and connections; make appropriate adjustments. 


A6 Lubricate all motor and fan bearings, as required. 


A7 Check fan blades or blowers for imbalance and tip clearance. 


A8 Check belts for wear, tension and alignment; adjust/replace as required. 


A9 Drain and flush cold water sump and clean strainer. 


A10 Clean inside of water tower using water hose; scrape, brush and wipe as 
required; heavy deposits of scale should be removed with scale removing 


compound. 


A11 Refill with water, check make-up water assembly for leakage, and adjust float 
if necessary. 


A12 Replace access panel. 


A13 Remove, clean and reinstall conductivity and pH electrodes in chemical water 
treatment system. 


A14 Inspect and clean around cooling tower. 


A15 Fill out maintenance checklist and report deficiencies. 


Engineer's Notes  


EN1 PT&I group needs to know if belts are changed or aligned. 
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Table I-28: Procedure Number M-00012, Heat Pump, Air Cooled, Inspection and Cleaning 


Block Title Text 


Procedure Number M-0012 


System Description Heat Pump, Air Cooled, over 5 tons 


Procedure Description Inspect and Clean 


Related Tasks PT&I-0001, PT&I-0003 


Periodicity A 


Labor (Hrs) 2 


Special Tools Belt Tensiomometer 


Materials Drive Belt(s), Lubricants, Filters, Refrigerant 


Reference Data  


Warning Summary  


Caution Summary Notify operators or other local occupant before starting inspection. 


Reserved  


Preliminary  


1 Review prior maintenance data including vibration data test results (if 
available). 


2 Ensure equipment/component identification (name and/or number) is legible 
and securely affixed to equipment. Repair as required. 


3 For any step in procedure, record unsatisfactory conditions on work order 
and report them to supervisor. 


Procedure  


A Inspect and Clean 


A1 Check with operating or area personnel for deficiencies. 


A2 Check unit for proper operation, excessive noise or vibration. 
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Table I-28: Procedure Number M-00012, Heat Pump, Air Cooled, Inspection and Cleaning 
(Continued) 


Block Title Text 


A3 Clean intake side of condenser coils, fans and intake screens. 


A4 Check electrical wiring and connections; tighten loose connections. 


A5 Inspect fan(s) for bent blades or unbalance; adjust and clean as necessary. 


A6 Check belts for condition, proper tension and misalignment; adjust/replace 
as required. 


A7 Lubricate shaft bearings and motor bearings, as necessary. 


A8 Inspect piping and valves for leaks; tighten connections as necessary. 


A9 Replace air filters. 


A10 Check refrigerant pressure, add refrigerant as necessary. 


A11 Lubricate and check operation of dampers, if applicable. 


A12 Check compressor oil levels and add oil, if required. 


A13 Cycle the reverse cycle valve to insure proper operation. 


A14 Clean evaporative drain pan, and drain piping as required. 


A15 Clean area around equipment. 


A16 Fill out maintenance checklist and report deficiencies. 


  


Inspection Data  


  


Engineer's Notes  


EN1 PT&I group needs to know if belts are changed or aligned. 
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Table I-29: Procedure Number M-00013, Package Unit, Computer Room, Inspection and Cleaning 


Block Title Text 


Procedure Number M-0013 


System Description Package Unit, Computer Room 


Procedure Description Inspect and Clean 


Related Tasks PT&I-0001, PT&I-0003 


Periodicity A 


Labor (Hrs) 2 


Special Tools Belt Tensiomometer 


Materials Filters, Refrigerant, Lubricant, Belts 


Warning Summary  


Caution Summary  


Preliminary  


1 Review prior maintenance data including vibration data test results (if 
available). 


 Notify operators or other local occupant before starting inspection. 


2 Ensure equipment/component identification (name and/or number) is legible 
and securely affixed to equipment. Repair as required. 


3 For any step in procedure, record unsatisfactory conditions on work order 
and report them to supervisor. 


Procedure  


A Inspect and Clean 


A1 Check with operating or area personnel for deficiencies. 


A2 Run microprocessor check, if available, or check controls and unit for proper 
operation. 
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Table I-29: Procedure Number M-00013, Package Unit, Computer Room, Inspection and Cleaning 
(Continued) 


Block Title Text 


A3 Check for unusual noise or vibration. 


A4 Clean coils, evaporator drain pan, humidifier pan, blower, motor and drain 
piping, as required. 


A5 Replace air filters. 


A6 Lubricate shaft and motor bearings, as necessary. 


A7 Check tension, condition, and alignment of belts; adjust as necessary.  


A8 Check humidity lamp, replace if necessary. 


A9 During operation of unit, check refrigerant pressure; add refrigerant as 
necessary. 


A10 Inspect exterior piping and valves for leaks; tighten connections as required. 


A11 Clean area around equipment. 


A12 Fill out maintenance checklist and report deficiencies. 


  


Engineers Notes  


EN1 PT&I group needs to know if belts are changed or aligned. 
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Table I-30: Procedure Number M-00014, Pump, Air Lift, Well, Inspection and Cleaning 


Block Title Text 


Procedure 
Number 


M-0014 


System 
Description 


Pump, Air Lift, Well 


Procedure 
Description 


Inspect and Clean 


Related Tasks PT&I-0001, PT&I-0002  


Periodicity S 


Labor (Hrs) 1 


Special Tools  


Materials Lubricants, Oil 


Reference Data  


Warning 
Summary 


 


Caution Summary Notify operators or other local occupant before starting inspection. 


Reserved  


Preliminary  


1 Review prior maintenance data including vibration data test results (if available). 


2 Ensure equipment/component identification (name and/or number) is legible and 
securely affixed to equipment. Repair as required. 


3 For any step in procedure, record unsatisfactory conditions on work order and report 
them to supervisor. 
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Table I-30: Procedure Number M-00014, Pump, Air Lift, Well, Inspection and Cleaning (Continued) 


Block Title Text 


Procedure  


A Inspect and Clean 


A1 Check with pump operating personnel for deficiencies. 


A2 Check for proper operation of compressor and pump. 


A3 Check water sample for air or water contamination. 


A4 Check compressor oil level, add oil as necessary and lubricate pump and compressor 
shaft bearings as applicable. 


A5 Inspect electrical system for frayed wires or loose connections; repair as required. 


A6 Check and cycle high and low shut off valves. 


A7 Inspect and clean air intake filter. 


A8 Clean pump body and tighten or replace loose hardware. 


A9 Calibrate and adjust pressure gauge. 


A10 Clean surrounding area. 


A11 Fill out maintenance checklist and report deficiencies. 


Inspection 
Data 


 


Engineer’s 
Notes 
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Table I-31: Procedure Number M-00015, Forced Air Heater, Inspection and Cleaning 


Block Title Text 


Procedure 
Number 


M-0015 


System 
Description 


Forced Air Heater, Oil/Gas fired, up to 120 MBH 


Procedure 
Description 


Inspect and Clean 


Related Tasks PT&I-0001, PT&I-0002, PT&I-0003 


Periodicity A 


Labor (Hrs) 3 


Special Tools Belt Tensiomometer 


Materials Filters (air and fuel), Lubricant, Belts 


Reference Data  


Warning 
Summary 


 


Caution Summary  


Reserved  


Preliminary  


1 Review prior maintenance data including vibration data test results (if available). 


 Notify operators or other local occupant before starting inspection. 


2 Ensure equipment/component identification (name and/or number) is legible and 
securely affixed to equipment. Repair as required. 


3 For any step in procedure, record unsatisfactory conditions on work order and report 
them to supervisor. 
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Table I-31: Procedure Number M-00015, Forced Air Heater, Inspection and Cleaning (Continued) 


Block Title Text 


Procedure  


A Inspect and Clean 


A1 Check with operating or area personnel for deficiencies. 


A2 Inspect, clean and adjust electrodes and nozzles on oil burners or controls valves and 
thermo-sensing bulbs on gas burners; lubricate oil burner motor bearings as applicable. 


A3 Inspect fuel system for leaks. 


A4 Change fuel filter element on oil burner, where applicable. 


A5 Check for proper operation of primary controls, and check and adjust thermostat. 


A6 Replace air filters in air handler. 


A7 Check blower and motor for noise and vibration and lubricate bearings, as applicable. 


A8 Check belts for wear and proper tension, tighten if required. 


A9 Check electrical wiring to burners, controls and blower. 


A10 Inspect and clean firebox. 


A11 Clean blower and air plenum. 


A12 Check condition of flue pipe, damper and stack. 


A13 Check furnace operation through complete cycle or up to 10 minutes. 


A14 Clean area around furnace. 


A15 Fill out maintenance checklist and report deficiencies. 


  


Engineers 
Notes 


 


EN1 PT&I group needs to know if belts are changed or aligned. 
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Table I-32: Procedure Number M-00016, Valve, Automatic, Inspection and Cleaning 


Block Title Text 


Procedure Number M-0016 


System Description Valve, Automatic, above 4 inches 


Procedure Description Inspect and Clean 


Related Tasks PT&I-0002 


Periodicity A 


Labor (Hrs) 1 


Special Tools  


Materials Lubricants 


Reference Data  


Warning Summary High pressure may be present 


Caution Summary  


Reserved  


Preliminary  


1 Notify operators or other local occupant before starting inspection. 


2 Ensure equipment/component identification (name and/or number) is legible 
and securely affixed to equipment. Repair as required. 


3 For any step in procedure, record unsatisfactory conditions on work order 
and report them to supervisor. 


Procedure  


A Inspect and clean. 


A1 Lubricate valve actuator stem and valve stem, where possible. 


A2 Check automatic valve for proper operation. 
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Table I-32: Procedure Number M-00016, Valve, Automatic, Inspection and Cleaning (Continued) 


Block Title Text 


A3 Check packing gland for leaks; adjust as required. 


A4 Check pneumatic operator and tubing for air leaks. 


A5 Clean valve exterior and area around valve. 


A6 Fill out maintenance checklist and report deficiencies 


  


Engineer's Notes  
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Table I-33: Procedure Number M-00017, Valve, Butterfly Inspection and Cleaning 


Block Title Text 


Procedure Number M-0017 


System Description Valve, Butterfly, auto, above 4 inches 


Procedure Description Inspect and Clean 


Related Tasks PT&I-0002 


Periodicity A 


Labor (Hrs) 1 


Special Tools  


Materials Lubricants 


Reference Data  


Warning Summary High pressure may be present 


Caution Summary  


Reserved  


Preliminary  


1 Notify operators or other local occupant before starting inspection. 


2 Ensure equipment/component identification (name and/or number) is legible 
and securely affixed to equipment. Repair as required. 


3 For any step in procedure, record unsatisfactory conditions on work order 
and report them to supervisor. 


Procedure  


A Inspect and clean. 


A1 Lubricate valve actuator stem and valve stem where possible.  


A2 Check automatic valve for proper operation. 
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Table I-33: Procedure Number M-00017, Valve, Butterfly Inspection and Cleaning (Continued) 


Block Title Text 


A3 Check packing gland for leaks; adjust as required. 


A4 Check pneumatic operator and tubing for air leaks. 


A5 Clean valve exterior and area around valve. 


A6 Fill out maintenance checklist and report deficiencies 


  


Engineer's Notes  
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APPENDIX J:    GENERIC FMEA WORKSHEETS 


Table J-1. Air Cooled HVAC 


Control 
Number Name 


Function/ 
Performance 
Requirement 


Potential 
Failure Modes 


Potential Failure 
Effects Crit Prob PROD MA 


Code Maintenance Approach Remarks/Continue 


1 HVAC 
System 


Provide sufficient 
air flow at required 


pressure and 
temperature to 


meet design 
requirements. 


See Below 
Loss of 


atmosphere 
control. 


7 3 21 PM, 
CdM 


Combination of visual 
inspection, vibration 
analysis, oil analysis, 


electrical and 
thermodynamic testing. In 
addition, PM routines and 


water quality and non-
destructive testing 


Water treatment for 
chilled and condenser 


water. 


1.1 Chiller 


Chill water in 
sufficient quantity 
to provide designed 


cooling. 


See Below Loss of chilled 
water 5 3 15 PM, 


CdM 


Combination of visual 
inspection, vibration 
analysis, oil analysis, 


electrical and 
thermodynamic testing. In 
addition, PM routines and 


water quality and non-
destructive testing 


Redundant Chillers 


1.1.2 Condenser 
Transfer heat from 
the refrigerant to 


the condenser  


Erosion, 
corrosion, 


fouling/scaling 


Reduced water 
flow/thermal 
efficiency, 
increased 
electrical 


consumption 


5 3 15 PM, 
CdM BAS trending  


Trend logs should be 
established in the BAS to 


measure and trend 
thermal performance 


and energy usage 
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Table J-1. Air Cooled HVAC (Continued) 


Control 
Number Name 


Function/ 
Performance 
Requirement 


Potential Failure 
Modes 


Potential Failure 
Effects Crit Prob PROD MA 


Code 
Maintenance 


Approach Remarks/Continue 


1.1.2.1. Condenser 
Barrel 


Contain the 
refrigerant 


Corrosion, 
cracking, seal 
failure of end 


bells 


Environmental 
impact, reduced 


thermal efficiency, 
compressor 
shutdown. 


5 2 10 PM, 
CdM 


Visual inspection, 
halogen detection, 


airborne 
ultrasonics, 
differential 
temperature 


Includes end caps. 


1.1.2.2 Tubes 
Separate the water 
from the refrigerant 
and transfer heat. 


Tube fouling, 
pitting, corrosion 


Reduced heat 
transfer, leaks 5 2 10 PM, 


CdM 


Differential 
temperature, visual 


inspection, eddy 
current testing, 


hydrostatic testing 


Note: Tubes should be 
rodded out based on 
thermodynamic test 


results. 


1.1.2.3 Evaporator 
Transfer heat from 
the refrigerant to 


the condenser  


Erosion, 
corrosion, 


fouling/scaling 


Reduced water 
flow/thermal 
efficiency, 


increased electrical 
consumption 


5 2 10 PM, 
CdM 


Differential 
temperature, visual 


inspection 
 


1.1.3 Scroll 
Compressor 


Compress the 
refrigerant into a 


high pressure liquid 
using a stationary 
and orbiting scroll. 


Galling, scoring, 
corrosion, 


erosion, bearing 
failure 


Loss of or reduced 
environmental 


control 
5 2 10 PM, 


CdM 


Vibration 
monitoring, oil 
analysis, leak 


detection, thermal 
perfromance 


Redundant compressor 
capability exists 
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Table J-1. Air Cooled HVAC (Continued) 


Control 
Number Name 


Function/ 
Performance 
Requirement 


Potential Failure 
Modes 


Potential Failure 
Effects Crit Prob PROD MA 


Code 
Maintenance 


Approach Remarks/Continue 


1.1.3.1 Motor 


Convert electrical 
energy to mechanical 


energy. Provide 
sufficient torque and 
speed to meet design 


specifications. 


Listed in line items 
1.1.3.1.1 – 
1.1.3.1.4 


Loss of cooling 
Specific equipment 
failure effects listed 


in line items 1.1.3.1.1 
- 1.1.3.1.4 


5 3 15 PM, 
CdM 


Combination of visual 
inspection, resistance 
testing, measurement 


of running current, and 
motor current 


signature analysis. 


 


1.1.3.1.1 Frame 


Maintain correct 
geometry for rotating 
assembly. Minimize 


environmental impact. 


Corrosion, 
structural failure  


Interference between 
stator and rotor. 


Nonsymmetrical air 
gap.  


5 1 5 PM, 
CdM Visual inspection  


1.1.3.1.2 Stator 
Provide rotating 


magnetic field for 
induction.  


Breakdown of 
insulation, high 


impedance 
connections, turn-


to-turn shorts, open 
conductor path. 


Low or zero resistance 
to ground. Increased 


vibration. 
Nonsymmetrical 
magnetic field. 


5 2 10 PM, 
CdM 


Insulation resistance 
testing, measurement 


of running current 
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Table J-1. Air Cooled HVAC (Continued) 


Control 
Number Name 


Function/ 
Performance 
Requirement 


Potential Failure 
Modes 


Potential Failure 
Effects Crit Prob PROD MA 


Code 
Maintenance 


Approach Remarks/Continue 


1.1.3.1.3 Rotors 


Transfer energy 
to fan impeller 
via sheaves and 


drive belts. 


Broken rotor bars. 
Shaft failure. 


Reduced torque, 
increased vibration 
levels, change in 
current signature. 


5 2 10 PM, 
CdM 


Motor current 
signature analysis  


1.1.3.1.4 Bearings 


Reduce friction 
and maintain 


geometry of rotor 
to stator. 


Fatigue, 
contamination, 


under/over 
lubrication, 
overload, 


misalignment, 
imbalance 


Increased 
temperature, 


increased 
vibration/noise 


levels, seized motor 


5 3 15 PM, 
CdM 


Oil analysis, open 
and inspect 


Vibration 
analysis/temperature 
measurement is not 


effective on reciprocating 
chillers of this type 


1.1.3.2.7 Valves Control discharge 
for loading  


Fatigue cracks, work 
hardening (loss of 


tension) 


Low 
discharge/suction 
pressure, reduced 


cooling 


5 3 15 PM, 
CdM 


Measure suction & 
discharge pressure 


and compare, 
open & inspect, 


oil analysis 


 


1.1.3.2.9 Case 


Contain 
refrigerant under 


pressure and 
provide 


structural 
integrity 


Cracking, thermal 
stress 


Loss of lubricant and 
refrigerant. Unit 


failure 
5 1 5 PM, 


CdM Visual inspection  
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Table J-1. Air Cooled HVAC (Continued) 


Control 
Number Name 


Function/ 
Performance 
Requirement 


Potential Failure Modes 
Potential 
Failure 
Effects 


Crit Prob PROD MA Code Maintenance 
Approach Remarks/Continue 


1.1.3.2.10 Oil 
Pump 


Provide sufficient oil 
pressure and flow to 
lubricate and cool 


bearings, reduce ring 
and cylinder wear  


Catastrophic failure 


Unit 
shutdown, 


total loss of 
cooling 


5 2 10 PM, CdM 


Automatic 
shutdown on 
low pressure, 


open and 
inspect, oil 


analysis 


 


1.1.3.2.11 Heater 


Reduce oil viscosity 
and minimize 
refrigerant 


contamination 


Increases starting current Reduces 
motor life 5 3 15 PM, CdM Check oil 


temperature   


1.2 Piping 
Contain and direct 


the flow of water to 
specified location 


Corrosion, erosion, fatigue  
Flooding, no 


water at 
point of use 


5 1 5 PM, CdM 


Visual 
inspection, 
thickness 


measurement 


Single point of 
failure for 


majority of piping. 


1.3 Valves 


Isolate 
sections/components 


for maintenance 
and/or repair. 
Throttle flow. 


Prevent backflow. 


Dominant failure modes for valves are 
leaking around stem and bonnet, 


debris and erosion on sealing surfaces, 
corrosion, insufficient energy for 
actuation (voltage or pressure), 
broken return spring, improper 


calibration (automatic valves) and 
over-pressure discharge (pressure 
relief valves). Valves in continuous 
service are rarely operated and are 
the most susceptible to failure when 


needed during shutdown. 


Reduced 
thermal 


efficiency, 
refrigerant 


leaks 


5 2 10 PM, CdM 


Leak 
detection, 


visual 
inspection, 


trend 
thermal 


performance, 
refrugerant 


usage. 


Reduced thermal 
perfromance could 


be the result of 
valave seat 


leakage or valva 
operator 


degradation 
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Table J-1. Air Cooled HVAC (Continued) 


Control 
Number Name 


Function/ 
Performance 
Requirement 


Potential Failure 
Modes 


Potential Failure 
Effects Crit Prob PROD MA 


Code Maintenance Approach Remarks/Continue 


1.3.1 Isolation 
Valves 


Isolate 
sections/components 


for maintenance 
and/or repair 


Galling, scoring, 
corrosion, erosion Flooding 5 1 5  


Visual 
inspection/operational 


checks 
 


1.3.2 Throttle 
Valves Control flow Excessive flow or 


pressure  


1.3.3 Check 
Valves Prevent back flow 


Back flow, loss of 
pressure /flow at 


point of use 
 


1.3.4 Pressure 
Relief 


Prevent over-
pressurization and 
structural failure. 


System/component 
ruputre. Flooding.  


1.3.5 Vacuum 
Breakers 


Prevent under-
pressurization and 
structural failure. 


Galling, scoring, 
corrosion, erosion 


System/component 
collapse. Flooding. 


5 2 10 PM, 
CdM 


Visual 
inspection/operational 
checks, leak detection, 


refrigerant usage 


 


1.4 Pump 


Provide sufficient flow 
and pressure to meet 


heat transfer 
requirements. 


Fatigue, 
contamination, 


under/over 
lubrication, 
overload, 


misalignment, 
imbalance 


Loss of redundancy 5 3 15 PM, 
CdM 


Vibration analysis, 
temperature 


measurement, 
lubrication, visual 


inspection, operational 
test 


Redundant Pumps 
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Table J-1. Air Cooled HVAC (Continued) 


Control 
Number Name 


Function/ 
Performance 
Requirement 


Potential Failure 
Modes 


Potential Failure 
Effects Crit Prob PROD MA 


Code 
Maintenance 


Approach Remarks/Continue 


1.4.1 Casing 


Maintain proper 
geometry between 


stationary and 
rotating elements. 


Contain water 


Erosion, corrosion, 
fatigue 


Loss or reduced 
pumping capacity  5 1 5 PM Visual inspection  


1.4.2 Impeller Provide required 
pressure and flow 


Erosion, corrosion, 
fatigue 


Reduced pressure 
and flow 5 1 5 CdM Vibration analysis  


1.4.3 Seals 


Provide a seal 
between the shaft 
and the casing to 
contain the water 


Imbalance, 
misalignment, 


friction, erosion, 
corrosion 


Loss of pumping 
capacity, flooding 5 3 15 PM, 


CdM Visual inspection 
Misalignment has 


historically reduced 
seal life. 


1.4.4 Bearings 
Reduce friction and 
maintain geometry 
of rotor to stator. 


Fatigue, 
contamination, 


under/over 
lubrication, overload, 


misalignment, 
imbalance 


Increased 
temperature, 


increased 
vibration/noise 


levels, seized motor 


5 3 15 CdM 


Vibration analysis, 
temperature 


measurement, 
lubrication 
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Table J-1. Air Cooled HVAC (Continued) 


Control 
Number Name 


Function/ 
Performance 
Requirement 


Potential 
Failure Modes 


Potential 
Failure 
Effects 


Crit Prob PROD MA 
Code Maintenance Approach Remarks/Continue 


1.5 Coupling 


Provide flexible 
connection between 
pump and motor to 


reduce effect of 
misalignment 


Misalignment, 
overload 


Loss of 
pump 5 3 15 CdM 


Visual inspection, vibration 
analysis, temperature 


measurement 


Sensitive to 
misalignment 


1.6 AHU 
Circulates air at 


designed flow and 
pressure. 


See Below 
Loss or 
reduced 
air flow 


7 3 21 PM, 
CdM 


Combination of visual inspection, 
vibration monitoring, condition 


based lubrication, insulation 
resistance testing, measurement 


of running current. 
Thermodynamic process 


monitoring. 


 


1.6.1 Supply/Return 
Fan 


Circulates air at 
designed flow and 


pressure. 
See Below 


Loss or 
reduced 
air flow 


7 3 21 CdM 


Combination of visual inspection, 
vibration monitoring, condition 


based lubrication, insulation 
resistance testing, measurement 


of running current. 
Thermodynamic process 


monitoring. 
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Table J-1. Air Cooled HVAC (Continued) 


Control 
Number Name 


Function/ 
Performance 
Requirement 


Potential Failure 
Modes 


Potential Failure 
Effects Crit Prob PROD MA 


Code Maintenance Approach Remarks/Continue 


1.6.2 Fan 
Motors 


Convert electrical 
energy to 


mechanical energy. 
Provide sufficient 


torque and speed to 
meet design 


specifications. 


Listed in line 
items 1.2.1.1.1 - 


1.2.1.3.1 


Loss of air flow. 
Specific equipment 
failure effects listed 


in line items 
1.2.1.1.1 - 1.2.1.3.1 


7 3 21 PM, 
CdM 


Combination of visual 
inspection, vibration 
monitoring, condition 


based lubrication, 
insulation resistance 


testing, measurement of 
running current. 


Thermodynamic process 
monitoring. 


For high efficiency 
motors the power quality 
should be measured to 
ensure that negative 


sequencing currents do 
not occur. 


1.6.2.1 Frame 


Maintain correct 
geometry for 


rotating assembly. 
Minimize 


environmental 
impact. 


Corrosion, 
structural failure 


Interference 
between stator and 


rotor. 
Nonsymmetrical air 


gap.  


7 1 7 CdM Visual inspection  


1.6.2.2 Stator 
Provide rotating 


magnetic field for 
induction.  


Breakdown of 
insulation, high 


impedance 
connections, 
turn-to-turn 
shorts, open 


conductor path. 


Low or zero 
resistance to 


ground. Increased 
vibration. 


Nonsymmetrical 
magnetic field. 


7 2 14 CdM 
Insulation resistance 


testing, measurement of 
running current 
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Table J-1. Air Cooled HVAC (Continued) 


Control 
Number Name 


Function/ 
Performance 
Requirement 


Potential Failure 
Modes 


Potential Failure 
Effects Crit Prob PROD MA 


Code 
Maintenance 


Approach Remarks/Continue 


1.6.2.3. Rotor 


Transfer energy 
to fan impeller 
via sheaves and 


drive belts. 


Broken rotor bars. 
Shaft failure. 


Reduced torque, 
increased vibration 
levels, change in 
current signature. 


7 2 14 CdM Vibration analysis  


1.6.2.4 Bearings 


Reduce friction 
and maintain 
geometry of 


rotor to stator. 


Fatigue, 
contamination, 


under/over 
lubrication, 
overload, 


misalignment, 
imbalance 


Increased 
temperature, 


increased 
vibration/noise 


levels, seized motor 


7 3 21 CdM 
Vibration analysis, 


temperature 
measurement 


Motor bearings are to be 
lubricated only when there 
is excessive noise/vibration 


or increased end cap 
temperature. 


1.6.3 Sheaves 


Transfer energy 
from motor to 


belts and to fan 
sheave. 


Friction wear, 
misalignment, 


mechanical failure 


Increased 
vibration/noise 
levels, reduced 
airflow, loss of 


airflow 


7 4 28 CdM 


Visual inspection, 
measurement of 


sheaves, vibration 
analysis, 


temperature 
measurement 


 


1.6.4 Belts 
Transfer energy 
to fan impeller 


via sheaves. 
Glazing, cracking 


Increased 
vibration/noise 
levels, reduced 
airflow, loss of 


airflow 


7 4 28 CdM 


Visual inspection, 
vibration analysis, 


temperature 
measurement 
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Table J-1. Air Cooled HVAC (Continued) 


Control 
Number Name 


Function/ 
Performance 
Requirement 


Potential Failure 
Modes 


Potential Failure 
Effects Crit Prob PROD MA 


Code 
Maintenance 


Approach Remarks/Continue 


1.7 Fan 
Impeller 


Provide required 
air flow and 
discharge 
pressure. 


Corrosion, 
imbalance, fatigue 


Increased 
vibration/noise 
levels, reduced 
airflow, loss of 


airflow 


7 2 14 CdM Visual inspection, 
vibration analysis  


1.7.1 Fan 
bearings 


Reduce friction 
and maintain 


geometry of rotor 
to stator. 


Fatigue, 
contamination, 


under/over 
lubrication, 
overload, 


misalignment, 
imbalance 


Increased 
temperature, 


increased 
vibration/noise 


levels, seized fan 


7 3 21 CdM, 
PM 


Vibration, 
temperature 


measurement, 
visual inspection 


and periodic 
lubrication 


Fan (pillow block bearings) should 
be relubricated semiannually if 


operating speed is over 1500 RPM 
and annually if operating speed is 


les than 1500 RPM when high 
noise/vibration levels exist or high 


bearing temperature. 


1.7.2 Housing/ 
Frame 


Provide 
structural 


support to fan 
assembly and 


connection point 
to ducting. 


Fatigue, corrosion, 
looseness 


Increased 
vibration/noise 
levels, reduced 
airflow, loss of 


airflow 


7 1 7 CdM Visual inspection, 
vibration analysis  


Fatigue, corrosion Reduced/loss of 
airflow 7 1 7 PM Visual inspection  


1.8 Duct 
work 


Contain and 
direct airflow 


Contamination Sick building  8 3 24 CdM, 
PM 


Visual inspection, 
air sampling  


Table J-1. Air Cooled HVAC (Continued) 
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Control 
Number Name 


Function/ 
Performance 
Requirement 


Potential 
Failure 
Modes 


Potential Failure 
Effects Crit Prob PROD MA 


Code Maintenance Approach Remarks/Continue 


1.8.1 Dampers Throttle and direct 
airflow 


Fatigue, 
operator 
failure, 
galling 


Reduced/loss of 
airflow 9 2 18 CdM, 


PM 
Visual inspection, BAS 


operation 


Potential 
pressurization and/or 


purge impact 


1.9 Water 
Treatment 


Filter and treat 
water to remove 
corrosive agents, 


minimize 
biologicals, and 


control pH. 


Failed 
media, loss 
of chemical 


additive 
capability 


Increased corrosion 
rate of components, 


loss of system 
integrity, flooding, 


loss of cooling 


7 2 14 CdM, 
PM 


Measure pH and 
hardness, visual 


inspection for biological 
growth, and ensure 


chemical addition system 
is properly filled and 


operating. 


The majority of the 
piping system is a 


single point of failure. 


Tunneling 
Particulate 


contamination, 
reduced water flow 1.9.1 Filtration Remove particulate 


matter from water 


Clogged Reduced water flow 


7 2 14 CdM, 
PM 


Monitor flow rate and 
differenial pressure  


Resin failure 


Increased corrosion 
rate of components, 


loss of system 
integrity, flooding, 


loss of cooling 
1.9.2 Ion 


Exchange 


Remove 
unwarranted ions 


from water 


Clogged Reduced water flow 


7 2 14 CdM, 
PM 


Sample ion exchanger 
discharge. Measure pH, 
chloride concentration, 
check for resin beads. 
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Table J-1. Air Cooled HVAC (Continued) 


Control 
Number Name 


Function/ 
Performance 
Requirement 


Potential 
Failure 
Modes 


Potential Failure 
Effects Crit Prob PROD MA 


Code 
Maintenance 


Approach Remarks/Continue 


   Tunneling 


Increased corrosion 
rate of components, 


loss of system 
integrity, flooding, 


loss of cooling 


      


Control pH 


Loss of 
chemical 
addition 


capability 


Increased corrosion 
rate of components, 


loss of system 
integrity, flooding, 


loss of cooling 


7 3 21 CdM, 
PM 


Measure pH and 
ensure chemical 


addition system is 
properly filled and 


operating. 


 


Fouling of heat 
transfer surfaces and 


piping 
8 1 8 CdM, 


PM 


1.9.3 Chemical 
Treatment 


Control biologicals Biological 
growth 


Sickness, death 8 1 8 CdM, 
PM 


Sampling, visual 
inspection, ensure 
chemical addition 


system is functioning 
properly 


 


1.10 
Variable 


Frequency 
Drive (VFD) 


Vary speed of motor to 
control water/air flow 


based on demand. 
Improved energy 


efficiency. 


Short or 
open 


circuits. 
Capacitor 
failure. 


Loss of speed 
control. Increased 


energy consumption. 
Air flow imbalance. 


4 2 8 CdM, 
PM 


Operational test, 
thermography 


Note: Narrowband 
vibration analysis of the 


associated motor will often 
show SCR firing 
degradations. 
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Table J-1. Air Cooled HVAC (Continued) 


Control 
Number Name 


Function/ 
Performance 
Requirement 


Potential 
Failure 
Modes 


Potential Failure 
Effects Crit Prob PROD MA 


Code Maintenance Approach Remarks/Continue 


1.11 
Make-


up 
AHU 


Provide filtered, and 
scrubbed make-up 


air to ensure positive 
pressure in building. 


  9 2 18 CdM, 
PM  Note: Building has three 


pressurization zones. 


1.11.1 Fan 
Motors 


Convert electrical 
energy to mechanical 


energy. Provide 
sufficient torque and 
speed to meet design 


specifications. 


Listed in 
line items 
1.2.1.1.1 - 
1.2.1.3.1 


Loss of air flow. 
Specific equipment 
failure effects listed 


in line items 
1.2.1.1.1 - 1.2.1.3.1 


9 4 36 PM, 
CdM 


Combination of visual 
inspection, vibration 
monitoring, condition 


based lubrication, 
insulation resistance 


testing, measurement of 
running current. 


Thermodynamic process 
monitoring. 


For high efficiency motors 
the power quality should 
be measured to ensure 


that negative sequencing 
currents do not occur. 


1.11.1.1 Frame 


Maintain correct 
geometry for 


rotating assembly. 
Minimize 


environmental 
impact. 


Corrosion, 
structural 


failure  


Interference 
between stator and 


rotor. 
Nonsymmetrical air 


gap.  


9 1 9 CdM Visual inspection  
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Table J-1. Air Cooled HVAC (Continued) 


Control 
Number Name 


Function/ 
Performance 
Requirement 


Potential Failure 
Modes 


Potential Failure 
Effects Crit Prob PROD MA 


Code 
Maintenance 


Approach Remarks/Continue 


1.11.1.2 Stator 
Provide rotating 
magnetic field 
for induction.  


Breakdown of 
insulation, high 


impedance 
connections, turn-to-


turn shorts, open 
conductor path. 


Low or zero 
resistance to ground. 
Increased vibration. 


Nonsymmetrical 
magnetic field. 


9 2 18 CdM 


Insulation 
resistance testing, 
measurement of 
running current 


 


1.11.1.3 Rotor 


Transfer energy 
to fan impeller 
via sheaves and 


drive belts. 


Broken rotor bars. 
Shaft failure. 


Reduced torque, 
increased vibration 
levels, change in 
current signature. 


9 2 18 CdM Vibration analysis  


1.11.1.4 Bearings 


Reduce friction 
and maintain 
geometry of 


rotor to stator. 


Fatigue, 
contamination, 


under/over 
lubrication, overload, 


misalignment, 
imbalance 


Increased 
temperature, 


increased 
vibration/noise 


levels, seized motor 


9 3 27 CdM 
Vibration analysis, 


temperature 
measurement 


Motor bearings are to be 
lubricated only when there 


is excessive 
noise/vibration or 
increased end cap 


temperature. 


1.12 Sheaves 


Transfer energy 
from motor to 


belts and to fan 
sheave. 


Friction wear, 
misalignment, 


mechanical failure 


Increased 
vibration/noise 
levels, reduced 
airflow, loss of 


airflow 


9 4 36 CdM 


Visual inspection, 
measurement of 


sheaves, vibration 
analysis, 


temperature 
measurement 


May be direct drive fan. 


 







NASA RELIABILITY-CENTERED MAINTENANCE GUIDE 
FOR FACILITIES AND COLLATERAL EQUIPMENT 


 


September 2008 J-16 


Table J-1. Air Cooled HVAC (Continued) 


Control 
Number Name 


Function/ 
Performance 
Requirement 


Potential Failure 
Modes 


Potential Failure 
Effects Crit Prob PROD MA 


Code 
Maintenance 


Approach Remarks/Continue 


1.13 Belts 
Transfer energy 
to fan impeller 


via sheaves. 
Glazing, cracking 


Increased 
vibration/noise 
levels, reduced 
airflow, loss of 


airflow 


9 4 36 CdM 


Visual inspection, 
vibration 
analysis, 


temperature 
measurement 


May be direct drive fan. 


1.14 Fan Impeller 


Provide required 
air flow and 
discharge 
pressure. 


Corrosion, 
imbalance, fatigue 


Increased 
vibration/noise 
levels, reduced 
airflow, loss of 


airflow 


9 3 27 CdM Visual inspection, 
vibration analysis  


1.14.1 Fan bearings 


Reduce friction 
and maintain 
geometry of 


rotor to stator. 


Fatigue, 
contamination, 


under/over 
lubrication, 
overload, 


misalignment, 
imbalance 


Increased 
temperature, 


increased 
vibration/noise 


levels, seized fan 


9 3 27 CdM, 
PM 


Vibration, 
temperature 


measurement, 
visual inspection 


and periodic 
lubrication 


Fan (pillow block bearings) 
should be relubricated 


semiannually if operating 
speed is over 1500 RPM and 


annually if operating speed is 
les than 1500 RPM when high 
noise/vibration levels exist or 


high bearing temperature. 


1.14.2 Housing/Frame 


Provide 
structural 


support to fan 
assembly and 


connection point 
to ducting. 


Fatigue, 
corrosion, 
looseness 


Increased 
vibration/noise 
levels, reduced 
airflow, loss of 


airflow 


9 4 36 CdM Visual inspection, 
vibration analysis  


Table J-1. Air Cooled HVAC (Continued) 
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Control 
Number Name Function/ Performance 


Requirement 
Potential 


Failure Modes 
Potential 


Failure Effects Crit Prob PROD MA 
Code 


Maintenance 
Approach Remarks/Continue 


Fatigue, 
corrosion, 
looseness, 


cracks 


Reduced/loss 
of system 
integrity 


9 4 36 CdM, 
PM 


Visual inspection, 
pressurization 
combined with 


airborne 
ultrasonics. 


Cracks, improperly sealed 
connections can result in 


system breach and 
contamination due to venturi 


effect. 1.15 Duct 
work 


Contain and direct 
airflow 


Non-biochem 
contamination Sick building  9 1 9 CdM, 


PM 
Visual inspection, 


air sampling  


1.15.1 Dampers Throttle and direct 
airflow 


Fatigue, 
operator failure, 


galling 


Reduced/loss 
of airflow 9 4 36 CdM, 


PM 
Visual inspection, 


BAS operation  


1.16 Filters 


Filter, treat, and scrub 
airr to remove corrosive 


agents, organic and 
inorganic compounds, 
minimize biologicals 


Clogged, 
tunneling, 
improperly 


seated 


Sickness, death 9 4 36 CdM, 
PM 


Visual inspection, 
performance testing 


Filters and scrubbing agents 
must be tested IAW with DS 


procedures 
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Table J-2. Makeup Air 


Control 
Number Name 


Function/ 
Performance 
Requirement 


Potential 
Failure 
Modes 


Potential Failure 
Effects Crit Prob PROD MA 


Code 
Maintenance 


Approach Remarks/Continue 


2 AHU Contain and direct 
airflow         


2.1 
Supply/ 
Return 


Fan 


Provide required air 
flow at design 


pressure 
        


2.1.1 Fan 
Motor 


Convert electrical 
energy to 


mechanical energy. 
Provide sufficient 


torque and speed to 
meet design 


specifications. 


Listed in 
line items 
1.2.1.1.1 - 
1.2.1.3.1 


Loss of air flow. 
Specific equipment 
failure effects listed 


in line items 
1.2.1.1.1 - 1.2.1.3.1 


4 3 12 PM, 
CdM 


Combination of visual 
inspection, vibration 
monitoring, condition 


based lubrication, 
insulation resistance 


testing, measurement 
of running current. 


For high efficiency 
motors the power quality 
should be measured to 
ensure that negative 


sequencing currents do 
not occur. 


2.1.1.1 Frame 


Maintain correct 
geometry for 


rotating assembly. 
Minimize 


environmental 
impact. 


Corrosion, 
structural 


failure  


Interference 
between stator and 


rotor. 
Nonsymmetrical air 


gap.  


4 1 4 CdM Visual inspection  
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Table J-2. Makeup Air (Continued) 


Control 
Number Name 


Function/ 
Performance 
Requirement 


Potential Failure 
Modes 


Potential Failure 
Effects Crit Prob PROD MA 


Code 
Maintenance 


Approach Remarks/Continue 


2.1.1.2 Stator 
Provide rotating 
magnetic field 
for induction.  


Breakdown of 
insulation, high 


impedance 
connections, turn-


to-turn shorts, open 
conductor path. 


Low or zero 
resistance to 


ground. Increased 
vibration. 


Nonsymmetrical 
magnetic field. 


4 2 8 CdM 


Insulation 
resistance 
testing, 


measurement of 
running current 


 


2.1.1.3 Rotor 


Transfer energy 
to fan impeller 
via sheaves and 


drive belts. 


Broken rotor bars. 
Shaft failure. 


Reduced torque, 
increased vibration 
levels, change in 
current signature. 


4 2 8 CdM Vibration analysis  


2.1.1.4 Bearings 


Reduce friction 
and maintain 
geometry of 


rotor to stator. 


Fatigue, 
contamination, 


under/over 
lubrication, 
overload, 


misalignment, 
imbalance 


Increased 
temperature, 


increased 
vibration/noise 


levels, seized motor 


4 3 12 CdM 


Vibration 
analysis, 


temperature 
measurement 


Motor bearings are to be 
lubricated only when 


there is excessive 
noise/vibration or 
increased end cap 


temperature. 


2.1.1.5 Sheaves 


Transfer energy 
from motor to 


belts and to fan 
sheave. 


Friction wear, 
misalignment, 


mechanical failure 


Increased 
vibration/noise 
levels, reduced 
airflow, loss of 


airflow 


4 4 16 CdM 


Visual inspection, 
measurement of 


sheaves, vibration 
analysis, 


temperature 
measurement 
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Table J-2. Makeup Air (Continued) 


Control 
Number Name 


Function/ 
Performance 
Requirement 


Potential Failure 
Modes 


Potential Failure 
Effects Crit Prob PROD MA 


Code 
Maintenance 


Approach Remarks/Continue 


2.2 Belts 
Transfer energy 
to fan impeller 


via sheaves. 
Glazing, cracking 


Increased 
vibration/noise 
levels, reduced 
airflow, loss of 


airflow 


4 4 16 CdM 


Visual 
inspection, 
vibration 
analysis, 


temperature 
measurement 


 


2.3 Fan 
Impeller 


Convert 
mechanical 


energy to flow 
energy. 


Corrosion, 
imbalance, fatigue 


Increased 
vibration/noise 
levels, reduced 
airflow, loss of 


airflow 


4 2 8 CdM 


Visual 
inspection, 
vibration 
analysis 


 


2.3.1 Fan 
bearings 


Reduce friction 
and maintain 


geometry C5of 
rotor to stator. 


Fatigue, 
contamination, 


under/over 
lubrication, 
overload, 


misalignment, 
imbalance 


Increased 
temperature, 


increased 
vibration/noise 


levels, seized fan 


4 3 12 CdM, 
PM  


Fan (pillow block 
bearings) should be 


relubricated semiannually 
or when high 


noise/vibration levels 
exist or high bearing 


temperature. 


2.3.2 Housing/ 
Frame 


Provide 
structural 


support to fan 
assembly and 


connection point 
to ducting. 


Fatigue, corrosion, 
looseness 


Increased 
vibration/noise 
levels, reduced 
airflow, loss of 


airflow 


4 1 4 CdM 


Visual 
inspection, 
vibration 
analysis 
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Table J-2. Makeup Air (Continued) 


Control 
Number Name 


Function/ 
Performance 
Requirement 


Potential 
Failure Modes 


Potential Failure 
Effects Crit Prob PROD MA 


Code 
Maintenance 


Approach Remarks/Continue 


Fatigue, 
corrosion 


Reduced/loss of 
airflow 4 1 4  Visual inspection  


2.4 Duct work Contain and direct 
airflow 


Contamination Sick building  4 2 8  Visual inspection, 
air sampling  


2.4.1 Dampers Throttle and direct 
airflow 


Fatigue, 
operator failure, 


galling 


Reduced/loss of 
airflow 4 2 8  Visual inspection, 


BAS operation  


2.50 Air 
Treatment 


Filter and treat air 
to remove chemical 


agents, minimize 
biologicals 


Failed media 
Contaminated 
building, sick 


building syndrome 
9 2 18  


Measure 
differenital 


pressure. Air 
quality 


monitoring 


The majority of the 
ducting system is a 


single point of failure.  


Tunneling 
Particulate 


contamination, 
reduced air flow 


9 2 18  
Measure 


differenital 
pressure.  


 


2.5.1 Filtration 
Remove particulate 
and gaseous matter 
from make up air 


Clogged Reduced air flow 9 2 18  
Measure 


differenital 
pressure.  
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Table J-3. BAS 


Control 
Number Name Function/Performance 


Requirement 


Potential 
Failure 
Modes 


Potential 
Failure 
Effects 


Crit Prob PROD MA 
Code 


Maintenance 
Approach Remarks/ Continue 


3 Control 
System 


Provide operation control of 
system 


Loss of 
power, I&C 


failure, 
calibration 


Loss of 
cooling, loss 


of 
automatic 


control 


9 1 9 PM 


3.1 Control 
Panel 


Controls unit operation with 
electrical inputs and outputs, 
monitors temps, pressures, 


and current 


Loss of 
power, I&C 


failure, 
calibration 


Loss of 
cooling, loss 


of 
automatic 


control 


9 1 9 PM 


3.1.1 Suction 
Pressure 


Displays Suction pressure of 
compressors 


Lack of 
refrigerant, 


loss of cooling 


Loss of 
cooling, loss 


of 
automatic 


control 


9 1 9 PM 


3.1.2 Discharge 
Pressure 


Displays Discharge pressure 
of compressors 


Excessive 
refrigerant, 
insufficient 


cooling 


Loss of 
cooling, loss 


of 
automatic 


control 


9 1 9 PM 


Visual 
inspection, 
operational 


checks, annual 
calibration 


checks 


Recommend differential 
temperature and 


pressure as well as tons 
per KW are trended on a 


weekly basis. In 
addition, chiller head 


pressure should be 
graphed. 
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Table J-3. BAS (Continued) 


Control 
Number Name Function/Performance 


Requirement 
Potential 


Failure Modes 
Potential 


Failure Effects Crit Prob PROD MA 
Code 


Maintenance 
Approach Remarks/ Continue 


3.1.3 


Evaporator 
Water 


Temperature 
(inlet & 
outlet) 


Displays inlet and outlet 
evaporator temp. 


Erosion, 
corrosion, 


fouling/scaling 


Reduced water 
flow/thermal 
efficiency, 
increased 
electrical 


consumption 


9 1 9 PM 


3.1.4 


Condenser 
Water 


Temperature 
(inlet & 
outlet) 


Displays inlet and outlet 
condenser water temp. 


Erosion, 
corrosion, 


fouling/scaling 


Reduced water 
flow/thermal 
efficiency, 
increased 
electrical 


consumption 


9 1 9 PM 


3.1.5 Ambient 
Temperature 


Displays current 
ambient temperature N/A N/A 9 1 9 PM 


3.1.6 Motor Current Monitor high and low 
current conditions 


Compressor 
shutdown 


Loss of cooling, 
loss of 


automatic 
control 


9 1 9 PM 


Visual 
inspection, 
operational 


checks, annual 
calibration 


checks 


Recommend 
differential 


temperature and 
pressure as well as 


tons per KW are 
trended on a weekly 
basis. In addition, 


chiller head 
pressure should be 


graphed. 
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Table J-3. BAS (Continued) 


Control 
Number Name Function/Performance 


Requirement 


Potential 
Failure 
Modes 


Potential 
Failure 
Effects 


Crit Prob PROD MA 
Code 


Maintenance 
Approach Remarks/ Continue 


3.1.7 
Chill 


Water Set 
Point 


Set to minimum chill 
water temp required 


Compressor 
shutdown 


Loss of 
cooling, loss 
of automatic 


control 


9 1 9 PM 


3.1.8 
Low 


Pressure 
Cutout 


Shuts down system upon 
detection of low pressure 


Compressor 
shutdown 


Loss of 
cooling, loss 
of automatic 


control 


9 1 9 PM 


3.1.9 Lead/Lag 
Control 


Changes assignment of 
compressor lead 


Excessive 
wear on one 


system 


Loss of 
cooling, loss 
of automatic 


control 


9 1 9 PM 


3.1.10 Stages Of 
Loading 


Loads/Unloads 
compressors for different 


cooling requirements 
 


Loss of 
cooling, loss 
of automatic 


control 


9 1 9 PM 


Visual inspection, 
operational 


checks, annual 
calibration 


checks 


Recommend differential 
temperature and pressure 
as well as tons per KW are 


trended on a weekly 
basis. In addition, chiller 
head pressure should be 


graphed. 
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Table J-4: Domestic Water 


Control 
Number Name 


Function/ 
Performance 
Requirement 


Potential 
Failure 
Modes 


Potential Failure 
Effects Crit Prob PROD MA 


Code Maintenance Approach Remarks/ Continue 


Provide water to 
specified loads at 


deign pressure 
and flow 


4 
Domestic 


Water 
System 


Provide water 
source for fire 


protection 


See Below 
No or insufficient 
domestic water at 


point of use 
5 1 5 PM, 


CdM 


Combination of visual 
inspection, vibration 


monitoring, insulation 
resistance testing, 


measurement of running 
current, and inspection. 


 


4.1 Piping 


Contain and 
direct the flow of 
water to specified 


location 


Corrosion, 
erosion, 
fatigue  


Flooding, no 
water at point of 


use 
5 1 5 PM, 


CdM 


Visual inspection, 
thickness measurement, 


vibration analysis 
 


Clogged Loss of water flow 5 2 10 PM, 
CdM 


Measure strainer 
differential pressure, open 


and clean. 
 


4.1.1 Strainers 
Remove particles 
larger than the 
specified size 


Erosion, 
corrosion 


Contamination of 
system, 


pump/valve 
failure 


5 2 10 PM, 
CdM 


Measure and record ΔP, 
open and inspect as 


required 
 


4.2 Storage 
Tanks 


Provide source of 
back up domestic 


water 


Cracks, 
spalling 


Loss of back up 
water supply 5 1 5 PM 


Trend water usage and 
tank level, visual 


inspection 


A portable underwater 
light combined with a 
water proof boroscope 


should be used to 
minimize the number of 
confined space entries. 
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Table J-4: Domestic Water (Continued) 


Control 
Number Name 


Function/ 
Performance 
Requirement 


Potential 
Failure 
Modes 


Potential Failure 
Effects Crit Prob PROD MA 


Code 
Maintenance 


Approach Remarks/ Continue 


Provide source of 
back up water for 
fire suppression 


4.2 Storage 
Tanks 


Provide source of 
back up water for 


chilled water 


Fouling 


Contaminated water 
supply. Loss of fire 
suppression back up 


water supply. 


5 2 10 PM Sampling, visual 
inspection, cleaning 


A portable underwater 
light combined with a 
water proof boroscope 


should be used to 
minimize the number of 
confined space entries. 


4.2.1 Level 
Control 


Control water 
level 


Failed 
sensors 


Flooding/lack of 
water    PM Visual inspection  


4.3 
Domestic 


Water 
Pumps 


Provide sufficient 
flow and pressure 


to meet load 
demand 


See Below 


Loss of potable 
water and potential 


loss of fire 
suppression support 


5 3 15 PM, 
CdM 


Vibration analysis, 
temperature 


measurement, 
lubrication, visual 


inspection, operational 
test 


Redundant tanks and 
pumps 
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Table J-4: Domestic Water (Continued) 


Control 
Number Name 


Function/ 
Performance 
Requirement 


Potential 
Failure Modes 


Potential Failure 
Effects Crit Prob PROD MA 


Code Maintenance Approach Remarks/ 
Continue 


4.3.1 Motor 


Convert electrical 
energy to mechanical 


energy. Provide 
sufficient torque and 
speed to meet design 


specifications. 


Listed in line 
items  


Loss of air flow. 
Specific equipment 
failure effects listed 


in line items  


5 3 15 PM, 
CdM 


Combination of visual 
inspection, vibration 
monitoring, condition 


based lubrication, 
insulation resistance 


testing, measurement 
of running current. 


For high efficiency 
motors the power 
quality should be 


measured to ensure 
that negative 
sequencing 


currents do not 
occur. 


4.3.1.1 Frame 


Maintain correct 
geometry for rotating 
assembly. Minimize 


environmental 
impact. 


Corrosion, 
structural failure 


Interference 
between stator and 


rotor. 
Nonsymmetrical air 


gap.  


5 1 5 CdM Visual inspection  


4.3.1.2 Stator 
Provide rotating 


magnetic field for 
induction.  


Breakdown of 
insulation, high 


impedance 
connections, turn-


to-turn shorts, 
open conductor 


path. 


Low or zero 
resistance to ground. 
Increased vibration. 


Nonsymmetrical 
magnetic field. 


5 2 10 CdM 
Insulation resistance 


testing, measurement 
of running current 


 


4.3.1.3 Rotor 


Transfer energy to 
fan impeller via 


sheaves and drive 
belts. 


Broken rotor 
bars. Shaft 


failure. 


Reduced torque, 
increased vibration 
levels, change in 
current signature. 


5 2 10 CdM Vibration analysis  


 


Table J-4: Domestic Water (Continued) 







NASA RELIABILITY-CENTERED MAINTENANCE GUIDE 
FOR FACILITIES AND COLLATERAL EQUIPMENT 


 


September 2008 J-28 


Control 
Number Name 


Function/ 
Performance 
Requirement 


Potential Failure 
Modes 


Potential Failure 
Effects Crit Prob PROD MA 


Code 
Maintenance 


Approach Remarks/ Continue 


4.3.1.4 Bearings 


Reduce friction 
and maintain 


geometry of rotor 
to stator. 


Fatigue, 
contamination, 


under/over 
lubrication, 
overload, 


misalignment, 
imbalance 


Increased 
temperature, 


increased 
vibration/noise 
levels, seized 


motor 


5 3 15 CdM 


Vibration 
analysis, 


temperature 
measurement 


Motor bearings are to 
be lubricated only 


when there is excessive 
noise/vibration or 
increased end cap 


temperature. 


4.3.2 Pump 


Provide sufficient 
flow and pressure 


to meet load 
demand 


See Below Loss or reduced 
pumping capacity  5 3 15 PM, 


CdM   


4.3.2.1 Casing 


Maintain proper 
geometry between 


stationary and 
rotating elements. 


Contain water 


Erosion, corrosion, 
fatigue 


Loss or reduced 
pumping capacity  5 1 5 PM Visual 


inspection  


4.3.2.2 Impeller Provide required 
pressure and flow 


Erosion, corrosion, 
fatigue 


Reduced pressure 
and flow 5 2 10 PM, 


CdM 
Vibration 
analysis  


4.3.2.3 Seals 


Provide a seal 
between the shaft 
and the casing to 
contain the water 


Imbalance, 
misalignment, 


friction, erosion, 
corrosion 


Loss of pumping 
capacity, flooding 5 3 15  Visual 


inspection  
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Table J-4: DomesticWater (Continued) 


Control 
Number Name Function/ Performance 


Requirement Potential Failure Modes Potential 
Failure Effects Crit Prob PROD MA 


Code 
Maintenance 


Approach 
Remarks/ 
Continue 


4.3.2.4 Bearings 
Reduce friction and 


maintain geometry of 
rotor to stator. 


Fatigue, contamination, 
under/over lubrication, overload, 


misalignment, imbalance 


Increased 
temperature, 


increased 
vibration/noise 
levels, seized 


motor 


5 3 15 PM, 
CdM 


Vibration 
analysis, 


temperature 
measurement, 


lubrication 


 


4.4 Coupling 


Provide flexible 
connection between 
pump and motor to 


reduce effect of 
misalignment 


Misalignment, overload Loss of pump 5 3 15 PM, 
CdM 


Visual 
inspection, 
vibration 
analysis, 


temperature 
measurement 


 


4.5 Valves 


Isolate 
sections/components 


for maintenance and/or 
repair. Throttle flow. 


Prevent backflow. 


Dominant failure modes for valves 
are leaking around stem and 


bonnet, debris and erosion on 
sealing surfaces, corrosion, 


insufficient energy for actuation 
(voltage or pressure), broken 


return spring, improper calibration 
(automatic valves) and over-


pressure discharge (pressure relief 
valves). Valves in continuous 


service are rarely operated and are 
the most susceptible to failure 
when needed during shutdown. 


Flooding, 
leakage 5 2 10 PM, 


CdM 


Leak 
detection, 


visual 
inspection, 


trend thermal 
performance, 
refrugerant 


usage. 
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Table J-4: Domestic Water (Continued) 


Control 
Number Name Function/ Performance 


Requirement 
Potential 


Failure Modes 
Potential Failure 


Effects Crit Prob PROD MA 
Code Maintenance Approach Remarks/ 


Continue 


4.5.1 Isolation 
Valves 


Isolate 
sections/components for 


maintenance and/or 
repair 


Galling, 
scoring, 


corrosion, 
erosion 


Flooding 5 2 10 PM, 
CdM 


Visual 
inspection/operational 


checks 
 


4.5.2 Throttle 
Valves Control flow Excessive flow or 


pressure  


4.5.3 Check 
Valves Prevent back flow 


Back flow, loss of 
pressure /flow at 


point of use 
 


4.5.4 Pressure 
Relief 


Prevent over-
pressurization and 
structural failure. 


System/component 
ruputre. Flooding.  


4.5.5 Vacuum 
Breakers 


Prevent under-
pressurization and 
structural failure. 


Galling, 
scoring, 


corrosion, 
erosion 


System/component 
collapse. Flooding. 


5 2 10 PM, 
CdM 


Visual 
inspection/operational 


checks 


 


4.6 Water 
Treatment 


Treat and filter water to 
remove contaminates 


(organic and inorganic) 
to acceptable levels. 


Loss of 
filtration, ion 


exchange, 
sterilization, 


and/or 
chemical 
addition 


Sickness, death 9 2 18 PM, 
CdM 


Periodic sampling of 
water for inorganic and 


organic compounds. 
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Table J-5. Fuel Distribution 


Control 
Number Name 


Function/ 
Performance 
Requirement 


Potential Failure Modes Potential Failure 
Effects Crit Prob PROD MA 


Code 
Maintenance 


Approach 
Remarks/ 
Continue 


6 Fill System 
Transfer fuel from 


off site into storage 
tank 


Corrosion, fatigue, 
mechanical failure 


Loss of fill 
capability 7 2 14 PM Visual 


Inspection 


Portable hoses 
could be used 
as back-up. 


Loss of diesel 
power capability 7 2 14 PM  


6.1 Storage 
Tank 


Store fuel for long 
term use 


Dominant failure modes are 
cracking or deterioration 
due to settling, excessive 


water, or damage. Environmental 
Contamination 7 2 14 PM 


Monitor 
interstitial 


space. Double walled 
tanks make 


this unlikely. 


6.1.1 Vacuum 
Breakers 


Prevent under-
pressurization and 
structural failure. 


Tank collapse 7 1 7 PM Annual 
calibration  


6.1.2 Pressure 
Relief 


Prevent over-
pressurization and 
structural failure. 


Galling, scoring, corrosion, 
erosion 


Tank rupture 7 1 7 PM Annual 
calibration  


6.1.3 Level 
Indication 


Provide fuel 
storagre quantity Failed sensors Lack of sufficient 


fuel 7 1 7 PM Annual 
calibration  


6.2 Transfer 
Pump 


Transfer fuel from 
storage tank to day 


tank 


Fatigue, contamination, 
under/over lubrication, 
overload, misalignment, 


imbalance 


Manual fuel 
transfer required 7 1 7 PM   
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Table J-5. Fuel Distribution (Continued) 


Control 
Number Name Function/ Performance 


Requirement Potential Failure Modes 
Potential 
Failure 
Effects 


Crit Prob PROD MA 
Code 


Maintenance 
Approach 


Remarks/ 
Continue 


6.3 Day 
Tank 


Store fuel for immediate 
use 


Corrosion, fatigue, mechanical 
failure 


Bypass 
required 7 1 7 PM   


6.4 Fuel 
Filter 


Filter particulate from 
fuel Logged, ruptured 


Loss of 
electrical 


power 
7 4 28 PM 


Measure 
differential 


pressure 


Filter should 
include 
parallel 
water 


separators. 


6.5 Fuel 
Pump 


Pump fuel from day tank 
to diesel See motor/pump 


Loss of 
electrical 


power 
7 2 14 PM   


6.6 Valves 


Isolate 
sections/components for 


maintenance and/or 
repair. Throttle flow. 


Prevent backflow. 


Dominant failure modes for valves 
are leaking around stem and 


bonnet, debris and erosion on 
sealing surfaces, corrosion, 


insufficient energy for actuation 
(voltage or pressure), broken return 


spring, improper calibration 
(automatic valves) and over-


pressure discharge (pressure relief 
valves). Valves in continuous service 


are rarely operated and are the 
most susceptible to failure when 


needed during shutdown. 


Various 7 1 7 PM 
Exercise 


valves on an 
annual basis 
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Table J-5. Fuel Distribution (Continued) 


Control 
Number Name Function/ Performance 


Requirement 
Potential 


Failure Modes 
Potential Failure 


Effects Crit Prob PROD MA 
Code 


Maintenance 
Approach 


Remarks/ 
Continue 


6.6.1 Isolation 
Valves 


Isolate sections/components 
for maintenance and/or 


repair 
Fuel loss 


6.6.2 Throttle 
Valves Control flow Excessive flow or 


pressure 


6.6.3 Check 
Valves Prevent back flow 


Galling, 
scoring, 


corrosion, 
erosion 


Back flow, loss of 
pressure /flow at 


point of use 


7 1 7 PM Visual inspection/ 
operational checks  
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Table J-6. Roofing 


Control 
Number Name 


Function/ 
Performance 
Requirement 


Potential Failure 
Modes 


Potential Failure 
Effects Crit Prob PROD MA 


Code 
Maintenance 


Approach 
Remarks/ 
Continue 


7 Roofing 
System 


Prevent water from 
entering structure. 


Support 
miscellaneous 


equipment 


 


Damage to roofing 
system and 


building 
components due 


to water 
infiltration 


3 5 15 PM/ 
CdM 


Visual inspection, 
thermography, 


capacitance 
testing, core 


testing 


Minimizing roof 
traffic and limiting 


equipment 
installed on roof 


will prolong the life 
of the roofing 


system. 


7.1 Ballast 
Protect membrane 
form environment 


and abrasion 
Erosion and abrasion Premature failure 


of membrane 3 5 15 PM/ 
CdM Visual inspection  


Ponding 


Blisters 


Cracks/Penetrations 
7.2 Membrane 


Prevent water from 
entering structure, 
diverts water from 


roof 


Abrasion 


Damage to roofing 
system and 


building 
components due 


to water 
infiltration 


3 5 15 PM/ 
CdM 


Visual inspection, 
thermography, 


capacitance 
testing, core 


testing 


 


Wetting from 
membrane leaks 


7.3 Insulation 


Provide thermal 
insulation in order 
to minimize energy 


consumption. 
Environmental 


damage if membrane 
fails 


Increased energy 
consumption 3 4 12 PM/ 


CdM 


Thermography, 
capacitance 
testing, core 


testing 
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Table J-6. Roofing (Continued) 


Control 
Number Name Function/ Performance 


Requirement 
Potential 


Failure Modes 
Potential Failure 


Effects Crit Prob PROD MA 
Code 


Maintenance 
Approach 


Remarks/ 
Continue 


7.4 Blocking Support insulation and 
membrane. 


Structural 
collapse Membrane failure 3 4 12 PM/ 


CdM 


Visual 
inspection for 


ponding 
 


7.5 Deck 
Provide structural support 


and stability to roofing 
system 


Structural 
collapse, 
cracking 


Membrane failure 3 4 12 PM/ 
CdM 


Visual 
inspection for 


ponding 
 


7.6 Expansion 
Joints 


Allow for thermal expansion 
and contraction of roofing 
system to prevent cracking 


of membrane 


Cracking Membrane failure 3 5 15 PM/ 
CdM  


7.7 Flashing 


Direct water from 
penetrations and parapet 


connections onto 
membrane.  


Mechanical 
damage, loss of 
seal, corrosion 


Damage to roofing 
system and building 
components due to 
water infiltration 


3 5 15 PM/ 
CdM 


Visual 
inspection 
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Table J-6. Roofing (Continued) 


Control 
Number Name Function/ Performance 


Requirement 
Potential Failure 


Modes Potential Failure Effects Crit Prob PROD MA 
Code 


Maintenance 
Approach 


Remarks/ 
Continue 


7.8 Scuppers 
Collect run off from 


membrane and direct to 
ground or dry sumps 


Mechanical 
damage, 
blockage, 
corrosion 


Damage to roofing system 
and building components 
due to water infiltration 


3 3 9 PM/ 
CdM  


7.9 Drains 
Collect run off from 


membrane and direct to 
ground or dry sumps 


Mechanical 
damage, 
blockage, 
corrosion 


Damage to roofing system 
and building components 
due to water infiltration 


3 4 12 PM/ 
CdM 


Visual 
inspection 
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Table J-7. Elevator 


Control 
Number Name 


Function/ 
Performance 
Requirement 


Potential Failure 
Modes 


Potential 
Failure 
Effects 


Crit Prob PROD MA 
Code Maintenance Approach Remarks/Continue 


8 Elevator 
System 


Provide vertical 
transportation of 
design loads at 
design speed. 


Dominant modes of 
failure include wire 
rope wear, motor 
failure, travel way 
degradation, door 


opening mechanism 
failure, user interface 


failure and control 
calibration. 


Reduced 
vertical 
access, 


loss of life 


4 2 8 CM, 
PM 


Maintenance methods 
include proper and 


frequent lubrication of all 
moving parts, travel ways 
and wire ropes, as well as 


frequent inspection of 
hooks, straps, wire ropes, 
beams and supports for 
signs of overloading and 


excess stress.  


 


Lighting 


Overload 


Safety Edge 


Operator chains/drive 


Debris 


8.1 Cab 


Provide safe and 
attractive 


enclosure for 
load 


Impact 


Reduced 
vertical 
access 


4 3 12 CM, 
PM Inspection  


8.2 Guideways 
Control 


geometric 
position of cab 


Fastner failure 
Reduced 
vertical 
access 


4 2 8 CM, 
PM Inspection  
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Table J-7. Elevator (Continued) 


Control 
Number Name 


Function/ 
Performance 
Requirement 


Potential 
Failure Modes 


Potential 
Failure Effects Crit Prob PROD MA 


Code 
Maintenance 


Approach Remarks/Continue 


8.3 Sheaves Transfer energy to cab Frictional wear, 
looseness 


Reduced 
vertical access 4 2 8 CM, 


PM Inspection  


Necking 


Rust (Rouge) 


Parting 
8.4 Wire Rope Support of unit 


Broken Fastner 


Reduced 
vertical access 4 2 8 PM Inspection  


8.5 Motor Control speed See Motors Reduced 
vertical access 4 2 8 CM, 


PM 
Inspection, vibration 


monitoring  


8.6 Clutch Control speed Frictional wear Reduced 
vertical access 4 2 8 PM Inspection  


8.7 Winding 
Drum 


Control speed and 
support unit Frictional wear Reduced 


vertical access 4 2 8 PM Inspection  
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Table J-7. Elevator (Continued) 


Control 
Number Name Function/ Performance 


Requirement 
Potential 


Failure Modes 
Potential 


Failure Effects Crit Prob PROD MA 
Code 


Maintenance 
Approach Remarks/Continue 


Brakes, 
Mechanical Safety stop Frictional wear 


Reduced 
vertical access, 


loss of life 
4 2 8 PM Inspection  


8.8 


Brakes, 
Electrical Controlled stop Control circuit 


random failure 
Reduced 


vertical access 4 2 8 PM Inspection  


8.9 Indicators Information 
Totally random 


electrical 
failures 


Reduced 
vertical access 4 2 8 CM, 


PM 
Operational 


check, inspection  


8.10 Conrols 
Floor call, leveling, 


acceleration, 
deceleration, overload 


Overload, 
totally random 


Reduced 
vertical access 4 2 8 CM, 


PM 
Operational 


check, inspection  


Lubrication 
8.11 Bearings 


Reduce friction and 
provide geometric 


alignment Overload 


Reduced 
vertical access 4 2 8 CM, 


PM 


Inspection, 
vibration 


monitoring 
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APPENDIX K:    ITEMS RECOMMENDED FOR FURTHER DISCUSSION 


The following issues were raised during the RCM Guide review process but were not able to be 
addressed within either the timeframe or scope of the project. Several items remain 
unresolved due to lack of consensus or information. It is recommended that the NASA HQ 
FERP Division review and reconcile these issues so that there will be clear direction prior to 
the next revision of this guide.  


 


OUT OF SCOPE 


Center Editor Initials Chapter Page Comments 


GRC HW General   
The value of a very disciplined CMMS should be 
show cased early on. 


GRC HW General   


Cradle to cradle (the Green sustainable approach) 
should be addressed, not just up to commissioning 
and O&M.  


GRC HW General   


This (8) should somehow be blendable into the 
NASA budget process, and should probably 
consider inclusion/mention of specific elements 
needed:  BMAR, FCI, Critical Facilities, Mission 
Dependencies (demand) --- and yes, the annual 
and 5-yr. maintenance 


GRC HW General   


Types of maintenance referenced should reflect 
all the same varieties (yes, including roads and 
grounds ------ sustainability/green) specified in 
NPR 8831. 


 


 


NEED FURTHER GUIDANCE 


Center Editor Initials Chapter Page Comments 


GSFC TW General   


The RCM Guide is recommending vibration levels 
that are not cost-effective or realistic for many 
systems. The criteria given are taken directly 
from the GM specifications, and in many instances 
are not appropriate or supportable.  
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NEED FURTHER GUIDANCE (Continued) 


Center Editor Initials Chapter Page Comments 


GSFC TW General   


Use of band limited criteria based on total 
vibration within a band is limited to proprietary 
methodologies. A better standard would directly 
reference the highest peak within a band. The 
proposed standards are cumbersome and not 
widely recognized. 


GSFC TW General   


Vibration, balance and alignment acceptance 
testing requiring reliance on vendor-collected 
data should be avoided. Vendors generally lack 
the expertise to perform or properly contract the 
testing.  


GSFC TW General   


There is excessive emphasis on the use of 
advanced technologies. There should be more 
attention given to assessing the appropriate level 
of technology required. The fact that a 
technology is available does not mean that it 
should be used. 


GSFC TW General   


Vibration test requirements do not always reflect 
many accepted or preferred practices. Signal 
processing requirements, (for instance, requiring 
use of Hanning window and or non-overlap 
processing) are open to challenge. 


JPL JAW 3 3-2 List all 7 questions specified by SAE J1011. 


GRC HW 5 5-10 + 


Seems to be an overall compilation of terms (and 
RCM catch all, if you will), and not "…various 
methods for acceptance testing" as stated.  
Among the terms:  RCFA (5.5.3), Reliability 
Calculations (5.5.5), a lecture on Reliability 
Component Relationships. 
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1.0 PURPOSE OF DOCUMENT 
 
This document describes how Dryden personnel will manage hazardous material (HM), 
including hazardous waste (HW), as part of the DFRC Environmental Management 
System (EMS). 
 
 
2.0 PROCEDURE SCOPE & APPLICABILITY 
 
Scope:  This procedure applies to the purchasing, storing, distributing, tracking, and 
disposing of hazardous materials and hazardous waste. 
 
Examples of hazardous materials (and resulting hazardous wastes) include the 
following: 


• Adhesive strippers 
• Antifreeze 
• Batteries 
• Cleaners 
• Diesel fuel 
• Fluorescent light tubes 
• Gasoline 
• Jet fuel 
• Laboratory and photographic chemicals 
• Oils and lubricants 
• Paints and thinners 
• Solvents 
• Metals and composites 


 
Applicability:  This procedure applies to DFRC personnel whose job responsibilities 
involve the purchase, storage, issue, tracking, and use of hazardous materials, and the 
generation, storage, tracking, and disposal of hazardous waste. 
 
 
3.0 PROCEDURE OBJECTIVES, TARGETS, METRICS, & TREND 


ANALYSIS 
 


Objective: Reduce the generation of HW to below 25,000 pounds per year by 
reducing the amount of HM discarded due to excessive shelf life, 
substituting less hazardous materials where possible, tightly 
controlling the purchase, use and storage of HM, and other HM and 
HW management methods outlined in this procedure 


Target: The generation of HW will be below 25,000 pounds per year. 
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Metric: Pounds of hazardous waste generated per year 
  


Objectives: Hazardous Material is returned 
Target: All Hazardous Materials are returned within 48 hours 
Metric: Length of time taken to return Hazardous Material 


 
Trend Analysis:  Pounds of waste disposed of is plotted in a chart and reported during 
audits. 
 
 
4.0 WAIVER AUTHORITY 
 
A waiver is available for extended use of HM by an authorized user in an authorized 
zone that is anticipated to exceed the maximum allowed 48-hour return requirement.  
The Zone Manager must request the waiver from the Environmental Officer.  The 
decision to grant the waiver and for how long will be the Environmental Officer’s.  (See 
Section 12.1.5) 
 
 
5.0 OVERVIEW 
 
DFRC’s chemical management system (CMS) is based on the concept of managing all 
HM: 


• from the time they enter the Center 


• as they pass through centralized hazardous material distribution support center 
(HDSC) issue points (located in Buildings 4809, 4810, 4823, 4833, 4840, 4852, 
and 703)  


• if they are not completely used and become HW 
 
The CMS ensures proper storage, issue/return of the hazardous materials, and 
management of any resulting hazardous wastes through ultimate disposal (cradle to 
grave).   
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6.0 M/HW PROCESS FLOW OVERVIEW 


1
Identify need 


for HM.


5
Authorize HM / 


zone.
See relevant 
authorization 
subprocess.


6
Manage HM. 


Purchase 
reordered HM.


See 
Hazardous 
Materials 


subprocess 
Section 9.0.


8
Purchase initial 
quantity of HM.


Assign 
employees.


Conduct 
training.


See relevant 
authorization 
subprocess.


7
Manage HM 
receiving and 
deliver HM.


See 
Hazardous 


Material 
subprocess 
Section 9.0.


Chemical
User


Zone
Manager


Code SH
Subject Matter 


Experts


Hazardous
Distribution


Support Center 
(HDSC)


Warehouse


START


2
Is HM  in stock 


at user's 
HDSC?


3
Obtain / use / 
return HM.  


See 
Hazardous 
Materials 


subprocess
Section 9.0.


4
Get 


authorization.
See Hazardous 


Materials 
Authorization, 


Section, 7.0 
and/or Zone 


Authorization, 
Section 8.0.


Yes


No


10
Manage HW 


disposal.
See HW 
Disposal 


subprocess 
Section 10.0.


END


9
Notify Code S 
of generated 


waste.


Environmental
Specialists
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7.0 ZONE AUTHORIZATION PROCESS FLOW 
Zone Manager


SH Subject Matter
Experts


Hazardous
Distribution


Support Center (HDSC)


START


1
Complete D-WK 505-8, 
Chemical  Management 


System Setup and submit to 
HDSC Issue Point.


Note A


4
Review request.


5
Approve?


6
Return to Zone Manager with 


explanation or suggestion.


No


2
Pursue 


alternative?


END


No


Yes


7
Assign zone number, add 


employee(s), and notify Zone 
Manager.


Yes


END


3
Complete Authorization 


Request.
See Hazardous Materials 


Authorization subprocess.


Note A
Also submit D-WK 504-8, HMMS Employee 
Update, if employees that will be working in 
a new zone are known.
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8.0 HAZARDOUS MATERIALS AUTHORIZATION PROCESS FLOW  


1
Identify need for material / 


chemical.


Requestor


START


2
Is chemical in 
stock at user's 


HDSC?
Note A


3
Obtain most recent MSDS 


from manufacturer and e-mail 
electronic copy to HDSC.


No


4
Go to HDSC subprocess.


Yes


END


5
Is zone 


authorized?


6
Go to Zone Authorization 


subprocess.


No


END


Yes


Note A
HDSCs are located in Buildings 4809, 4810, 4823, 
4837, and 4852, and 703.


To block 8


Hazardous Distribution
Support Center (HDSC)


7
When e-mailed 
MSDS received, 
enter data into 


HMMS.


END


Note B
To simplify and avoid unnecessary effort, everyday 
commodity-type chemicals will be issued a 
nonhazardous code of 7 in HMMS and be placed on 
the DFRC "Nonlicensed List".  Users attempting to 
obtain authorization for one of these chemical will be 
notified by HDSC that an authorization is not 
necessary.


If HM will be used for a short-time, indicate this in the 
comments section and give the term of intended use.
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Code SH
Subject


Matter Experts


10
Review 


authorization 
request.
Note C


8
Complete HMMS Hazardous 


Material Authorization 
Request.
Note B


Requestor


From block 5


Zone Manager


Note D
Once approved, HMMS will automatically register 
chemicals by placing them in the authorized use list 
(AUL).  National Stock Number or substitute is 
added to zone.


11
Approve?
Note D


12
Return to requester 
with explanation or 


suggestion.


No


9
Pursue 


alternative?


Yes


END


No


13
Perform HMMS 
administrative 


tasks.
Note E


Yes 14
Place initial order.


15
Conduct HazCom 


training.  Make 
PPE available.


END


Note C
Subject Matter Experts:
-- Industrial Hygienist
-- Chem Mgmt./Pollution Prevention
-- Air Mgmt.


Experts review authorization for:
-- Suitability of workplace
-- Safety of chemical
-- VOCs/ODCs
-- Needed PPE
-- Training requirements
-- Storage requirements


Subject Matter experts may also suggest a more 
environmentally acceptable chemical. 


IH assigns hazard code to each approved chemical.


Note E
HDSC also performs administrative tasks:


Long-term hazardous materials
-- Notify Zone Manager of approval to purchase, 
quantity, required PPE, and required training
-- Barcode
-- Restock and reorder point


Short-term hazardous materials
-- Enter AUL expiration date
-- Set restock/reorder point to zero
-- Notify user of approval, required PPE, and 
required training


Hazardous
Distribution


Support Center (HDSC)
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9.0 HAZARDOUS MATERIALS MANAGEMENT PROCESS FLOW  
Warehouse 6


Receiving


START


1
Receive HM.


2
Check package for 
damage, leaks, and 


copy of MSDS.
Note A


3
Damaged, 
leaking, or 


missing copy 
of MSDS?


4
Segregate package 


per DCP-F-618. 
Contact Code SH 


Environmental 
Specialist.


Yes


5
Contact Requestor 
to determine which 
HDSC to deliver to.


6
Deliver to HDSC.


Note B


Note A
Refer to current Warehouse 6 contractor's 
standard operating procedure on 
receiving hazardous materials.


To block 7


No


To block 13
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Contracting
Officer


7
Clean up minor 
leaks, spills. For 


major leaks, follow
DCP-S-110.


8
Complete DFRC 
428 and send to 


Contracting Officer. 
 (CO)


12
CO process 
per FAR Part 


46.  Give 
disposition 


instructions to 
Warehouse.


9
Dispose of 


as HW?


10
Return to vendor.


No


END


11
Notify Code SH 
Environmental 


Specialist to pick 
up.


See Hazardous 
Waste 


subprocess, 
Section 10.0


Yes


END


Hazardous
Distribution


Support Center (HDSC)


13
Receive and 


sign for HM from 
Warehouse.
Add item to 
inventory, if 
necessary.


14
Log into 


Chemical Receipt 
Log in holding 
area. Store in 


flammable locker.


15
Previously 
approved?


16
Notify requestor 


that HM is on 
hold until 
approved.
See HM 


Authorization 
subprocess.


No


END


Yes


To block 17


From block 4


Warehouse 6
Receiving


From block 6
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17
Bar code and 


place in storage.  
Special Storage, 


see Note C


18
Manage 


hazardous 
materials.


Section 13.1.6


19
Shelf life expired?
Section 12.1.6.7


22
Complete


D-WK 510-8.
Section 
12.1.6.7


Yes


23
Extend 


shelf life?


YesNo


20
Place in 


appropriate 
waste container. 
See HW Mgmt. 
subprocess, 
Section 10.0.


END


21
Receive request 


for HM.


Zone
Manager


No


From block 15


To block 24


Hazardous
Distribution


Support Center (HDSC)
Note C
Special storage circumstances:
-- Flammable:  Flammable locker
-- Cold Storage:  Refrigerator
-- Bulk:  Outside bulk containers
-- Corrosive:  Corrosive locker
-- Oxidizer:  Oxidizer Locker


From block 33
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24
Requested 


container size 
different from 
stocked size?


25
Break down HM 


into different 
container.


Section 12.1.6.4


Yes


26
Issue HM.


Section 12.1.6.5


No


User


27
Receive HM.


28
Need 


longer than 
48 hours.
Section 
12.1.5


29
Return to 


HDSC within 
48 hours.


No


30
Verbally 


request time 
extension.


Zone
Manager


Yes


31
Evaluate 
request.


From block 21


To block 32 To block 36


Code SH
Environmental


Officer


Hazardous
Distribution


Support Center (HDSC)


From block 33


To block 17
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Code SH
Environmental


Officer


32
Accept turned-in 


HM.
Section 12.1.6.6


33
Requires 
disposal?


34
Place in 


appropriate 
container.


Section 12.1.6.6


Yes


To block 17


No


36
Approve?


38
Reply to ZM 


with 
explanation.


No


Yes35
Return to 


HDSC at end 
of extension.


From block 31From block 29


User


END


Hazardous
Distribution


Support Center (HDSC)


END
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10.0 HAZARDOUS WASTE MANAGEMENT PROCESS FLOW 
Hazardous Waste


Technician


START


1
Pick up waste from customer.


2
Discovered 


waste?
Section 10.1


3
Universal 
waste?


Section 10.2


No


4
Recyclable 


waste?
Section 10.3


5
Characterize the waste.


Section 10.4


Yes


No


Yes


Yes


No


6
RCRA 


hazardous 
waste?


Yes


No


To block 10 To block 8To block 7 From block 18


 
 
  







Environmental Management System DCP-S-102, Revision A-1 
Chemical Management Expires August 31, 2014  
 Page 17 of 71 
 


Before use, check the Master List to verify that this is the current version. 
Dryden distribution only.  Contact MSO regarding external distribution. 


Process
Manager


10
Contract with licensed, insured shipper.


Section 10.5


13
Transport to accumulation point (AP).


Section 10.7


8
California only HW?


9
Discard in trash.


No


END


14
Send Waste Profile and LDR to TSDF.


Section 10.8


7
Meets satellite 


storage criteria?


No 15
Establish satellite 


storage area.
Section 10.11


Yes


16
Manage drum.
Section 10.12


17
Drum full?


No


18
Contact Code SH 
Hazardous Waste 


Technician.
Section 10.12


Yes


11
Complete Bill of Lading.


Section 10.6


12
Transport to recycler / UW handling facility.


END


From blocks 3 
or 4


From block 6


Hazardous Waste
Technician


To block 19


From block 6 To block 1
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19
Package and label per 49 CFR 


172.101.  Weigh HW.


20
Enter data into HMMS.


21
TSDF accept?


22
Send Waste Profile and LDR to different 


TSDF.


No


23
Complete shipping papers, including HW 


Manifest, Waste Profile, and LDR documents.


24
Contract with licensed, insured shipper.


25
Process manifest.


Section 10.9


26
Inspect transport vehicle.


Section 13.6.7


27
Manifest returned 


from TSDF?


28
Contact TSDF/DTSC.


Section 10.9


No


END


Yes


From block 14


Yes


Hazardous Waste
Technician
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11.0 RESPONSIBILITIES 
 


11.1 Safety, Health, and Environmental Office, Code SH 
 


A. Operational Controls 
1) Assure the operational functions of the DFRC Chemical 


Management System (CMS), such as the following.  


• Data quality 


• Software updates  


• Hazardous material user support 


• Hazardous waste generator support 


• Universal waste, recyclable waste recycling/reuse support 


• Hazardous waste accumulation points (AP) and satellite 
storage area management 


2) Work with customers to identify opportunities to eliminate, 
reduce, reuse, or recycle hazardous materials (i.e., pollution 
prevention) and consequently minimize the generation of 
hazardous waste.  (Also, see DLP-8540.1-009, Pollution 
Prevention Plan.) 


3) Review Chemical Authorization Requests in HMMS, project 
documents, and procurement documents for health, safety, HM 
management requirements, and pollution prevention 
opportunities. 


4) Evaluate hazardous materials to determine if they can be 
reused or must be declared a waste.  


5) Evaluate wastes to determine if they are HW.  When necessary, 
complete waste profiles using process knowledge and/or 
laboratory analysis. 


6) Evaluate new waste streams to determine if the end products 
are hazardous.   


7) Ensure that all containers previously holding hazardous 
materials are empty according to California standards prior to 
disposal. 


8) Arrange for the shipping of recyclable hazardous materials to 
the appropriate permitted facility. 


9) Perform periodic inspections of chemical issue points and 
locations where hazardous materials are used. 
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10) Maintain DFRC’s Certified Unified Program Agency (CUPA) 
permit issued by the Kern County Environmental Health Service 
and annually update the Business Plan. 


11) Track quantities of hazardous waste generated to determine the 
applicability of California’s Hazardous Waste Source Reduction 
and Management Review Act (SB-14).  Complete required 
reports and implement source reduction measures as 
necessary.  


12) Conduct and document weekly and/or daily inspections, as 
required, of all hazardous waste accumulation points. 


13) Maintain required AP management documents (Inspection logs, 
Contingency Plan, and this document, which includes the 
written Training Plan).   


14) Ensure that hazardous waste is packaged in accordance with 
U.S. Department of Transportation (DOT) requirements before 
shipment. 


15) Ship hazardous wastes to a permitted treatment, storage, or 
disposal facility (TSDF) within 90 days of the earliest date of 
generation, inspect vehicle for required placards, shippers name 
plate, and driver’s HW rider on license. 


16) Ensure that each shipment of hazardous waste is accompanied 
by a completed Uniform Hazardous Waste Manifest (manifest).  
Include the required Land Disposal Restriction (LDR) notification 
unless it is already on file at the TSDF. 


17) Ship universal wastes (e.g., fluorescent lamps, batteries [except 
lead-acid automotive type], mercury thermometers, electronic 
components), and drained used oil filters to a permitted facility 
within one year of generation. 


18) Submit the blue copy of each hazardous waste manifest to 
DTSC within 30 days of the shipping date.  Ensure that a copy 
of each manifest is signed and returned by the TSDF to DFRC 
within 30 days of the date of shipment.  Submit an exception 
report to DTSC if the TSDF copy is not received within 45 days 
of the shipment date. 


19) Arrange for analysis of wastes suspected to contain PCBs to 
determine if they contain levels that subject them to regulation 
as PCB wastes. 


20) Assure that fluorescent light ballasts are managed as hazardous 
waste unless they are marked by the manufacturer as not 
containing PCBs. 







Environmental Management System DCP-S-102, Revision A-1 
Chemical Management Expires August 31, 2014  
 Page 21 of 71 
 


Before use, check the Master List to verify that this is the current version. 
Dryden distribution only.  Contact MSO regarding external distribution. 


21) Maintain, and keep supplied, spill control kits at appropriate 
locations throughout the Center. 


22) Arrange for the payment of the following fees. 


• Business Emergency Plan and Chemical Inventory fee paid 
to Kern County Environmental Health Services 


• Hazardous Waste Disposal fee paid to DTSC 


• Hazardous Waste Manifest fee paid to DTSC 
23) Retain the records listed in Section 18.0 of this document. 
24) Conduct HMMS administrative and maintenance tasks. 


 
B. Communication 


1) Coordinate hazardous material/waste management issues 
within DFRC and serve as point of contact with the following 
external agencies and organizations. 


• US Environmental Protection Agency (US EPA) 


• US Department of Transportation (DOT) 


• National Response Center 


• California Environmental Protection Agency – Department of 
Toxic Substances Control (DTSC) 


• California Office of Emergency Services 


• California State Water Resources Control Board – Lahontan 
Region (LRWQCB) 


• California State Board of Equalization 


• Kern County Environmental Health Services 


• NASA Headquarters Environmental Management Division 
(NASA EMD) 


• Air Force Flight Test Center/Environmental Management 
(AFFTC/EM) 


• Edwards Air Force Base (AFB) Fire Department 


• Los Angeles County Fire Department 
2) Immediately submit a verbal notification to Center Management, 


the California Office of Emergency Services, LRWQCB, and 
AFFTC/EM when hazardous material/waste is released to 
groundwater or is in excess of a state reportable quantity.  
Releases exceeding a Federal reportable quantity will also be 
reported to the National Response Center.   







Environmental Management System DCP-S-102, Revision A-1 
Chemical Management Expires August 31, 2014  
 Page 22 of 71 
 


Before use, check the Master List to verify that this is the current version. 
Dryden distribution only.  Contact MSO regarding external distribution. 


3) Within 10 business days, follow up verbal hazardous material 
release notifications with a written report (in the prescribed 
format) to the agencies initially notified. 


4) Coordinate with Code F and EAFB to evaluate the use of 
pesticides. 


5) Submit (by March 1st of each year) an updated version of the 
DFRC Business Emergency Plan and Chemical Inventory to the 
Kern County Environmental Health Services, Los Angeles 
CUPA, Los Angeles County Fire Department, and the Edwards 
AFB Fire Department. 


6) Check periodically the quantities of HM used at the Center and 
if the regulatory threshold is exceeded, submit (by July 1st of 
each year) a Toxic Release Inventory Report to the US EPA 
and the DTSC for Emergency Planning and Community Right-
to-Know Act Section 313 chemicals stored, used, or released at 
DFRC in excess of threshold quantities.   


7) Provide updates, as requested, of the Edwards AFB Spill 
Prevention, Control, and Countermeasure Plan (SPCCP) to 
AFFTC/EM.  (This includes the DFRC aboveground storage 
tank list for the LRWQCB Storage Statement (due by July 1st of 
even numbered years.) 


8) Provide updates, as requested, of the Edwards AFB Storm 
Water Pollution Prevention Plan (SWPPP) to AFFTC/EM.  


9) Submit California Hazardous Waste Source Reduction and 
Management Review Act (SB-14) Reports to DTSC every four 
years if more than the threshold of applicable hazardous waste 
is generated. 


10) Submit a biennial hazardous waste report to DTSC by March 1 
of each even numbered year. 


 
C. Documentation/Document Control 


1) Maintain the following plans: 


• DFRC Business Emergency Plan and Chemical Inventory 


• DFRC Pollution Prevention Plan 


• Required HW Contingency plan 
2) Retain copies of the following plans 


• Edwards AFB Pest Management Plan 


• Edwards AFB SPCC Plan 
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• Prepare and submit the following reports by regulatory required 
dates: 
o Biannual HW Report 
o Assembly Bill 2588 Toxic Hot Spots Report 


D. Training 
1) Hazardous Material/Waste Technicians must maintain a Hazardous 


Waste Operator Emergency Responder (HAZWOPER) certification 
(required – initial 40 hour and annual 8-hour refresher). 


2) Obtain training on Department of Transportation (DOT) regulations 
(required for Hazardous Material/Waste Technicians and 
Environmental Officer every three years). 


3) Attend Hazardous Waste in California (CCR 22) training annually 
(Hazardous Waste Technicians). 


4) Assist Supervisors in fulfilling their Hazard Communication 
responsibilities as required by UDCP-S-009U, Safety & Health 
Requirements Manual, Chapter 9 (required – as needed). 


5) Provide Chemical Management System (CMS) training, including 
HMMS training, to Hazardous Distribution Support Center (HDSC) 
issue point attendants (required – initial and as needed). 


6) Provide Spill Prevention, Control, and Countermeasures Plan 
(SPCCP) training to personnel whose job activities may result in a 
chemical release (required – annually). 


7) Provide Storm Water Pollution Prevention Plan (SWPPP) training to 
personnel whose job activities may affect storm water quality 
(recommended – annually). 


 
E. Emergency Preparedness and Response 


1) Maintain Spill Response Station supplies. 
2) Act as On Scene Commander for hazardous material/waste 


releases that require an emergency response because they cannot 
be contained and cleaned up by the immediate user. 


3) Assist hazardous material users for releases that cannot be 
contained and cleaned up within the limits of the user’s Hazard 
Communication training or the areas spill response station capacity. 


4) Assist AFFTC spill responders for hazardous material/waste 
releases that cannot be contained and cleaned up within the limits 
of DFRC resources. 


5) Report spills or releases of HM or HW as required by 22 CCR and 
40 CFR, and to upper DFRC management. 



http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-009.pdf�
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6) Prepare and submit follow-up written spill reports as required by 
California HSC Division 20, Chapter 6.95. 


 
11.2 Logistics Management Branch, (Warehouse 6, Code F) 


 
A. Operational Controls 


1) Inspect incoming hazardous material shipments when they are 
received at the warehouse, and deliver them only to the authorized 
HDSC.   


2) Do not release hazardous materials from the warehouse that are 
not properly labeled, are in a leaking container, or are not 
accompanied by an MSDS. 


3) Segregate damaged, leaking, or mislabeled HM, contact Code SH 
Environmental Specialist, following UDCP-F-618U. 


4) Ensure HM going to store or program stock are coded as HM in the 
NSMS database 


 
B. Communication 


Immediately notify Code SH Environmental Specialist and Contracting 
Officer of any release of HM, or leaking or damaged HM containers. 


 
C. Documentation/Document Control 


Become informed of the location of and are familiar with MSDSs for all 
HM used in your workplace. 


 
D. Training 


1) Attend Hazard Communication training (per UDCP-S-009U, Safety & 
Health Requirements Manual, Chapter 9) before handling 
hazardous materials (required – initial and as needed). 


2) Attend Storm Water Pollution Prevention Plan (SWPPP) training 
provided by Code SH (recommended – annually). 


3) Ensure that you have reviewed and are familiar with your 
responsibilities under UDCP-S-110U, Emergency Preparedness and 
Response for Hazardous Material Releases. 


4) Ensure you have received appropriate PPE training (from 
supervisor or IH) before using PPE required by MSDSs. 


 
E. Emergency Preparedness and Response 


1) Call 911 immediately to report a hazardous material release when 
the cleanup effort is beyond your Hazard Communication training 
(see UDCP-S-009U, Safety & Health Requirements Manual, Chapter 9 



http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-F-618.pdf�

http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-009.pdf�

http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-110.pdf�

http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-009.pdf�
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and UDCP-S-110U, Emergency Preparedness and Response for 
Hazardous Material Releases). 


2) Notify Code SH Environmental Technician if supplies in spill 
response (SR) station become low. 


 
11.3 Hazardous Material Users  


(e.g., Codes F, O, M, P, R) 
 


A. Operational Controls 
1) Work with Code SH to identify opportunities to eliminate, reduce, 


reuse, or recycle hazardous materials (i.e., pollution prevention) 
and consequently minimize the generation of hazardous waste. 


2) Submit Hazardous Material Request (form UD-WK 506-8U) to Code 
SH for purchase approval of any potentially hazardous material, 
including purchases using purchase cards (reference UDCP-A-007U, 
Purchase Card Process).  All requests must be accompanied by 
the manufacturer’s most recent MSDS. 


3) Use hazardous materials, while wearing the proper personal 
protective equipment, in the zone(s) and in the manner for which 
they are authorized through the Chemical Management System 
(CMS). 


4) Clean up hazardous material releases within the limits of Hazard 
Communication training (see UDCP-S-009U, Safety & Health 
Requirements Manual, Chapter 9) or the capacity of the spill 
response station. 


5) Return unused hazardous materials and empty containers to the 
HDSC they were issued from within 48 hours of issuance, or, in 
special circumstances, obtain a waiver from Code SH 
Environmental. 


6) Coordinate with the HDSC attendant to place recyclable hazardous 
materials (e.g., used oils and lubricants, recovered aircraft fuel) in 
designated storage containers. 


 
B. Communication 


1) Request CMS training from Code SH Environmental, as needed. 
2) Immediately notify Code SH Environmental of any release of 


hazardous materials. 
 


C. Documentation/Document Control 
1) Retain a copy of the Edwards AFB Pest Management Plan (Code F 


Maintenance). 



http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-010.pdf�
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2) Become informed of the location of and become familiar with 
MSDSs for all HM used in your workplace 


 
D. Training 


1) Attend Hazard Communication training (per UDCP-S-009U, Safety & 
Health Requirements Manual, Chapter 9) before handling 
hazardous materials (required – initial and as needed). 


2) Attend Spill Prevention, Control, and Countermeasures Plan 
(SPCCP) training as requested by Code SH (required – annually). 


3) Attend Storm Water Pollution Prevention Plan (SWPPP) training as 
requested by Code SH (recommended – annually). 


4) Ensure that you have reviewed and are familiar with your 
responsibilities under DCP-S-110, Emergency Preparedness and 
Response for Hazardous Material Releases. 


 
E. Emergency Preparedness and Response – Call 911 immediately to 


report a hazardous material release when the cleanup effort is beyond 
your Hazard Communication training (see UDCP-S-009U, Safety & Health 
Requirements Manual, Chapter 9 and UDCP-S-110U, Emergency 
Preparedness and Response for Hazardous Material Releases). 


 
11.4 Supervisors of Hazardous Material Users (Zone Managers) & Satellite 


Storage Area Managers 
 


A. Operational Controls  
1) Ensure that only trained persons with appropriate protective 


equipment use hazardous materials in the zone(s) and in the 
manner for which they are licensed through the Chemical 
Management System (CMS). 


2) Ensure that contracts require hazardous materials/wastes to be 
managed according to this procedure. 


3) Establish new HM use zones or new HM following this procedure, 
as required. 


4) Unsure that all HM containers used in zones are kept closed and 
secured when not in use, stored properly when not in use, and 
properly labeled at all times. 


5) Ensure that satellite storage areas within your area of responsibility 
are managed as outlined in this procedure. 


6) Ensure that all HM or potentially hazardous material used within 
your area of responsibility have been approved within the CMS and 
are being managed by this procedure, including items purchased 
using purchase cards and short-term HM.   



http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-009.pdf�

http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-010.pdf�
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7) Work with the HDSC attendant in extending the shelf life of HM, 
where appropriate. 


 
B. Communication  


1) Request assistance, as necessary, from the Code SH Industrial 
Hygienist (IH) in fulfilling Hazard Communication responsibilities as 
required by UDCP-S-009U, Safety & Health Requirements Manual, 
Chapter 9. 


2) Provide immediate updates to employee chemical use zone 
assignments (new or departing employees) to Code SH using the 
CMS Employee Update form (UD-WK 504-8U). 


3) Notify Code SH Environmental when any hazardous waste is 
generated or satellite storage drum is full, or within 270 days of the 
accumulation start date listed on the drum. 


 
C. Documentation/Document Control  


Maintain Hazard Communication training records for all required 
personnel.  


 
D. Training 


1) Ensure that employees who use or may be exposed to hazardous 
materials receive Hazard Communication training (per UDCP-S-009U, 
Safety & Health Requirements Manual, Chapter 9) and this procedure 
before handling hazardous materials (required – initial and as needed). 
2) Ensure that HM users within zones have reviewed and are familiar 
with their responsibilities under UDCP-S-110U, Emergency Preparedness 
and Response for Hazardous Material Releases. 
3) Ensure that all zone personnel using PPE have received appropriate 
training from you or the Code SH IH. 


 
E. Emergency Preparedness and Response  


Call 911 immediately to report a hazardous material release when the 
cleanup effort is beyond your Hazard Communication training.  (See 
UDCP-S-009U, Safety & Health Requirements Manual, Chapter 9, and 
UDCP-S-110U, Emergency Preparedness and Response for Hazardous 
Material Releases.) 


 
11.5 Hazardous Distribution Support Center (HDSC) Issue Point 


Attendants 
 


A. Operational Controls 
1) Work with Code SH and hazardous material users to identify 


opportunities to eliminate, reduce, reuse, or recycle hazardous 



http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-009.pdf�
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materials (i.e., pollution prevention) and consequently minimize 
the generation of hazardous waste. 


2) Perform HM receiving, issuing, and inventorying tasks. 
3) Ensure that all HM containers are in good condition, compatible 


with the materials stored in them, kept closed and secured 
during storage, and properly labeled. 


4) Break down bulk hazardous materials into units of common 
usage as necessary. 


5) Ensure that Chemical Management System (CMS) tracking 
labels are attached to all hazardous material containers prior to 
issue. 


6) Issue hazardous materials only to personnel who are authorized 
for that HM and assigned to an authorized zone through the 
CMS, and have the relevant training for the use of the material. 


7) Monitor hazardous materials for shelf life expiration and 
coordinate with the Zone Managers for shelf life extension, if 
desired.  Assist ZM in completing form UD-WK 510-8U. 


8) Receive unused/unneeded hazardous materials or empty 
containers, store in proper container, and notify Code SH HW 
Technician for disposal. 


9) Restock hazardous materials as appropriate (e.g., within shelf 
life, containers in good condition, and properly labeled). 


10) Complete form UD-WK 751-8U, Hazardous Waste and Hazardous 
Material Turn-in Document and obtain the MSDS for hazardous 
materials that cannot be restocked. 


11) Clean up hazardous material releases within the limits of 
Hazard Communication training.  (See UDCP-S-009U, Safety & 
Health Requirements Manual, Chapter 9.) 


 
B. Communication  


1) Forward Hazardous Material Request (form UD-WK 506-8U) and 
associated MSDSs to Code SH SMEs for review and approval. 


2) Provide an MSDS to the customer the first time they are issued a 
hazardous material and upon request. 


3) Contact Code SH Environmental Specialist when assistance is 
necessary to determine if a hazardous material can be restocked.  


4) Assist customers with HM procedural or usage questions. 
 


C. Documentation/Document Control  
1) Maintain an MSDS for all hazardous materials in the HDSC. 



http://nef.nasa.gov/�
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2) Ensure HMMS records are kept up-to-date. 
 


D. Training 
1) Attend Hazard Communication training per UDCP-S-009U, Safety & 


Health Requirements Manual, Chapter 9, before handling 
hazardous materials (required – initial and as needed). 


2) Attend Code SH training on the use of the Chemical Management 
System (CMS) (required – as needed or as requested by Code 
SH). 


3) Obtain HMMS MSDS Date Entry training. 
4) Obtain HMMS Issue Point and Receiving training. 
5) Review and become familiar with responsibilities under UDCP-S-


110U, Emergency Preparedness and Response for Hazardous 
Material Releases. 


6) 6) Central HDSC issue point attendant:  Attend HMMS POC and/or 
Users Workshop as requested by the Environmental Officer 


 
E. Emergency Preparedness and Response  


1) Call 911 immediately to report a hazardous material release when 
the cleanup effort is beyond Hazard Communication training (See 
UDCP-S-009U, Safety & Health Requirements Manual, Chapter 9 and 
UDCP-S-110U, Emergency Preparedness and Response for 
Hazardous Material Releases). 


2) Notify Code SH Environmental after a minor spill has been cleaned 
up (this is for recordkeeping purposes).  


3) Ensure the spill response station supplies are maintained in good 
order.  Contact the Code SH Environmental Technician for 
resupply. 


 
11.6 Contracting Officer, Code A 


 
A. Operational Controls 


Assist Warehouse 6 with processing UD-WK-428-6U, Incoming Inspection 
Status Report 


 
B. Communication 


1) Contact manufacturer for information on disposition of damaged 
HM 


2) Inform Warehouse 6 of method of disposition 
  



http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-009.pdf�
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C. Documentation/Document Control 
None 


 
D. Training 


None 
 


E. Emergency Preparedness and Response 
None 


 
 
12.0 HAZARDOUS MATERIALS MANAGEMENT PROCESSES 
 
By definition, hazardous materials include the hazardous raw material or manufactured 
product and the resulting hazardous waste.  Therefore, both will be discussed in this 
section.  
 


12.1 Hazardous Materials  
 


Hazardous materials are managed at DFRC by a method commonly 
called the Pharmacy System.  The key elements of this system include 
strict control of hazardous materials starting when they are first 
contemplated for use, through purchasing, receiving, storage, issuing for 
use, use at the Center, and finally the disposition of residual materials and 
containers (See Hazardous Material Authorization, Hazardous Material 
Management, and Hazardous Material Receiving Sub Process flow 
charts.)  


 
12.1.1 Obtaining Authorization 


 
There are three types of authorizations:  use zone, HM, and short-
term use.  In addition, users must obtain authorization to use 
specific HM.  The Zone Manger (ZM) obtains a user authorization 
when a use zone is established or when a new employee is added 
to an existing use zone. 


 
12.1.1.1 Zone 


 
DFRC has been divided into HM use zones, which 
segregate specific processes or shops where HM are used.  
Individual HM are authorized for use in assigned zones only, 
and only authorized personnel within a zone are allowed use 
of the HM.  The Zone Manager (ZM) establishes a use zone 
following the procedure described in the Zone Authorization 
Sub Process flow chart.  Note that individual use zones will 
be established for HM with hazard classes C, E, or M, (see 
Section 12.2 for a description of hazard classes) and the ZM 
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should ensure that only employees that must use the HM are 
attached to these zones. 


 
12.1.1.2 Hazardous Material 


 
A material is considered hazardous based upon its potential 
to harm human health or the environment.  This 
determination is made by Code SH subject matter experts 
(SME) in the environmental, safety, and health disciplines 
(See Hazardous Material Sub Process flow chart) as part of 
the screening process.  The process starts when a Zone 
Manager contemplates purchasing a HM for use.  The 
process is as follows (refer to the Hazardous Material 
Management subprocess flow chart): 
A. The Zone Manager fills out a HM Authorization Use 


Request (AUR) form in the Hazard Material Management 
System (HMMS) software and attaches a copy of the 
manufacturer’s Material Safety Data Sheet, which is then 
electronically distributed to the SMEs for review.  The ZM 
needs to identify the specific users within the use zone 
that need authorization to use the HM and the maximum 
quantity that the users will need for any shift. 


B. In reviewing the AUR, SMEs perform the following tasks: 


• Ensure that the HM can be used safely within the 
proposed zone, to include radiation, noise, etc. 


• Evaluate the appropriateness of the HM for the zone 
environment 


• Determine spill potential 


• Assign a Hazard Class to the HM (done by the IH 
SME, following IEX Coding Criteria) 


• Identify any needed PPE or controls using the latest 
ACGIH Threshold Limit Values (TLV), BEIs TLVs for 
Chemical Substance and Physical Agents and 
Biological Exposure Indices, NIOSH Pocket Guide to 
Chemical Hazards, and the Quick Selection Guide to 
Chemical Protective Clothing (Ref:  Code SH 
Industrial Hygiene Hazardous Materials Request 
Review Procedures, 8/21/2006) 


• Identify any unique training requirements 


• Research alternative HM that may be safer to use or 
that are more environmentally friendly and propose 
the alternatives to the proponent 
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• Include the Radiation Safety Officer in the review if 
the request involves radioactive materials 


C. If the SMEs approve the HM for use in the zone, the ZM 
is sent an Authorized Use List form in HMMS.  The AUL 
will identify any needed PPE.  It is the ZM’s responsibility 
to obtain the PPE and either conduct or arrange for the 
needed training (DCP-S-009 Chapter 9, HAZCOM 
training at a minimum), including training on usage of any 
required PPE.  


D. At the same time, the HDSC issue point attendant will 
input the remaining MSDS data into HMMS, input the 
users requested by the ZM into the Authorized User field 
for that zone, and, after consultation with the ZM, input 
the reorder point and the reorder quantity. 


E. If the HM is not authorized, the ZM will be notified with 
reasons or recommendations for a more environmentally 
preferable substitution.  At this point, the ZM may 
resubmit a new HM AUR using a different HM. 


 
12.1.1.3 Short-term Use of HM 


 
If a user intends to use a HM for only a short-term, single 
use, such as for a construction project, experiment, or test, it 
is possible to obtain an authorization for this short-time use 
that will minimize the complexity of managing the HM.  To 
obtain the short-term use authorization, the requester must 
complete the HM AUR form in HMMS (refer to the HM 
Authorization subprocess flow chart).  In the comments 
section, add:  


• The term of intended use at DFRC, in days 


• The use zone the material will be used in  


• Supply a current MSDS 
 


The following completes the process: 


• Once the AUR is approved, the HDSC attendant will set 
the AUL expiration date to match the period requested, 
the reorder point to zero, and the requestor will be 
notified 


• The user must then bring the authorized HM to the HDSC 
to be processed into the CMS as normal (weighed, bar-
coded, labeled, etc.)  
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• The user is then free to take the HM to the workplace 
(note storage and usage requirements, below) 


• Once the project is completed, the user will bring the 
empty or partially empty containers back the HDSC for 
normal processing 


• If the use was for an Airborne Sciences experiment or 
test, the user must then remove the residual HM and/or 
empty containers from DFRC and return them to the 
point of origin 


 
Following is the criteria that will be used in evaluating 
requests for short-term use:  


• The request can only be granted if the HM will be at 
DFRC for less than 60 days and only if it will be used in 
an authorized HM Use Zone 


• The user must agree to store and use the HM following 
the manufacturer’s and DFRC’s health and safety 
requirements 


• The user must receive DCP-S-009 Chapter 9, Hazcom 
training on the safe use of the HM, obtain all required 
PPE, receive any required training, and use required 
PPE 


• The user must follow any special requirements 
prescribed by Code SH, e.g., following the DC-8 Airborne 
Laboratory Experimenters Handbook 


• The user must agree to deliver the HM to the HDSC and 
return all containers, including empties, to the HDSC 
when the short-term project is complete 


• The user must notify Code SH Environmental Technician 
to pick up any HW that is generated 


• The user must remove all unused HM and containers to 
the user’s origination point 


 
If the project must be extended or if the user needs to bring 
additional HM (in excess of the original authorization) onto 
DFRC, contact the Central HDSC for instructions. 
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12.1.2 Hazardous Material Receiving (Warehouse 6) 
 


All hazardous materials must be processed through Warehouse 6 - 
users may not receive hazardous materials directly from a vendor. 


 
A. When HM is received at the warehouse, it must be inspected to 


ensure that the container is not damaged or leaking and that 
there is a manufacturer’s MSDS.  If there is a problem with the 
shipment (leaking or damaged container, no MSDS, etc.), 
contact the Code SH Environmental Specialist and submit form 
D-WK-428-6, Incoming Inspection Status Report, to the 
Contracting Officer.  If the leaking material can be cleaned up, 
follow spill procedures.  Code SH will assist with repackaging 
(overpack) the material for disposition/return to manufacturer.  If 
the leak is beyond the capabilities or training of warehouse staff, 
call 911. 


 
B. All HM is required to go directly to one of the HDSCs at the 


Center.  No HM may be delivered to any other location. 
 


12.1.3 Stock Replenishment 
 


After a HM has been authorized, the ZM makes the initial purchase.  
Subsequent purchases will be initiated by a notification from HMMS 
to the ZM that the reorder point has been reached.  The ZM will 
determine if the HM is still needed.  The ZM will also adjust the 
reorder point and reorder quantity when necessary 


 
12.1.4 Zone Management 


 
When the ZM receives notification from HMMS that a HM has been 
authorized, the ZM may then initiate the first purchase of the HM.  
In addition, the ZM must: 
A. Ensure that only the minimum number of users are authorized 


to use a HM necessary to perform the mission tasks 
B. Ensure that the MSDS and PPE is available to all employees 


that may come into contact with the material  
C. Ensure that needed PPE is available in appropriate sizes for all 


authorized users and that appropriate PPE training, including 
specialized PPE training, e.g., respirator use, is given (schedule 
with Code SH IH Office) 


D. Ensure (or if the supervisor, conduct) DCP-S-009, Chapter 9, 
HAZCOM training for all employees that will come into contact 
with the material  
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E. Ensure that daily use and special circumstance materials are 
stored properly when not in use 


F. Notify the HDSC attendant when authorized employees leave 
the zone and when new employees are attached to the zone 
(this is so that HMMS may be updated) 


 
As required by DCP-S-009, Chapter 9, supervisors are required to 
attend the DCP-S-009, Chapter 9, HAZCOM training that is 
periodically offered by the Code SH IH Office. 


 
12.1.5 HM Use 


 
Users may use only authorized HM.  HM may be obtained only 
from an HDSC.  HDSCs are located at Buildings 4809 (DFRC AGE 
contractor), 4810 (facilities contractor), 4837, 4852, and 703.  The 
Central HDSC is located at Building 4823.  The user must have a 
NASA security badge and be on the authorized user list for a 
specific HM to receive it.  HM will be issued by the HDSC attendant 
in the smallest quantity required to do the job.  (This information is 
provided by the ZM and is coded into HMMS for each use zone.)  
Daily use HM will be issued for 48 hours only, except for special 
circumstances (see below).  The user must return the container the 
HM was issued in, even if it is empty, within 48 hours (generally 
before the end of the second shift after receipt) unless the HM is 
issued prior to a weekend or holiday, in which case the HM must be 
returned before the end of that shift.  The user must ensure that 
proper PPE is donned during use and that all HM are properly 
stored when not being used (container lid replaced and moved to a 
safe location). 


 
If the ZM determines that special circumstances require the use of 
a HM beyond 48 hours, the ZM must contact the Environmental 
Officer or designee a minimum of 24 hours prior to the intended 
use, explaining the special circumstances and requesting a waiver 
from the 48 hour rule.  Waivers will be authorized at the discretion 
of the Environmental Officer.  Environmental Officer will notify the 
appropriate HDSC and record the waiver in the Waiver Log Book 
kept at the Code SH Office and the appropriate HDSC notified. 


 
12.1.6 Hazardous Distribution Support Center Operation 


 
Although all HDSCs are operated the same, the Central HDSC, 
located at B4823, has some additional responsibilities.  Other 
HDSCs should coordinate their efforts with the Central HDSC and 
refer to that staff for information and guidance in HDSC operation. 
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12.1.6.1 Receiving HM 
 


When HM is delivered by Warehouse 6 to an HDSC, the 
HDSC can either accept or deny the receipt of the transfer 
from central receiving.  A rejection might take place if the 
transfer is not complete or contains incorrect items.  Once 
the material is accepted, the HDSC must then perform the 
following operations 
A. Log the HM into the HM Receipt Log 
B. Confirm HM is approved by researching AUL and MSDS 
C. Notify customer if the HM is not approved, hold at HDSC 


until it becomes authorized, or contact Warehouse 6 to 
arrange for return to manufacturer 


D. If not approved, temporarily store HM in the receiving 
area and in an appropriate holding locker for the 
hazardous material (flammable, toxic, corrosive, or 
oxidizer) 


 
12.1.6.2 Storage 


 
Once the transfer is accepted at the issue point, it should be 
assigned to a specific location within the issue point.  
Defining these specific locations speeds finding the material 
when the time comes to issue it.  Properly storing HM 
requires the following steps: 
A. If bulk, place in containers designed for chemical storage; 


ensure compatibility 
B. Place bar code on containers: 


• In HMMS “New Inventory” screen add MSDS number, 
expiration date, lot number, and shelf bin 


• Bar codes will be generated with serial number range 


• Apply bar codes to product inventory. 
C. Determine special storage circumstances: 


• Flammable:  Flammable locker 


• Cold Storage:  Refrigerator (for chemicals either 
requiring refrigeration or chemicals with shelf life that 
can be extended with refrigeration).  Note:  If HM 
must be kept at a specific temperature range, label 
accordingly and store in refrigerator capable of 
maintaining this temperature range.  Label all other 
HM stored in refrigerators with “No specified 
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temperature range required.”  Important:  All 
materials in refrigerators need a label for either the 
required temperature range or “No specified 
temperature range required.”  
Note: Temperature of refrigerator must be monitored 
with a calibrated temperature gauge. 


• Bulk: Outside bulk containers 


• Corrosive: Corrosive locker 
D. Place bar-coded item in storage 


Reactiveness of incompatible materials will be 
considered prior to packaging and storing 


 
12.1.6.3 HM Preparation and Issuance 


 
The HDSC must issue the HM in the smallest quantity 
possible that will serve the customer’s immediate needs (as 
coded in HMMS).  If containers are in stock in the needed 
volume, the HDSC attendant will issue that container.  In 
some cases, the HM is stored in bulk and the HM must be 
broken down into a smaller size. 


 
12.1.6.4 Break Down of HM into Smaller Containers 


 
Use the following procedure to break down HM into smaller 
containers: 
A. Retrieve container from shelf bin 
B. At container breakdown screen in HMMS, enter serial 


number of the original container into serial number field, 
container quantity, the unit of measure, and the number 
of containers 


C. Click save icon 
D. Take chemical to pour center, retrieve smaller container 


(gallon, quart, pint, etc.), don PPE 
E. Transfer requested amount into smaller container 
F. Apply bar code to container and fill out an NFPA label 


with information from product, and apply to container 
G. Place HM on scale and issue chemical from “issue 


material” screen in HMMS 
H. Scan employee NASA badge to employee field and 


select zone and building where product will be used, 
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I. Place HM on scale and scan bar code 
J. Press “print” on scale to enter weight and click “save” in 


HMMS 
K. Click “save” in HMMS 


 
12.1.6.5 Issuing HM 


 
To issue HM to a user, the HDSC attendant follows the 
following steps: 
A. Issue chemical from issue material screen in HMMS 
B. Scan employee badge to employee field 
C. Select zone and building where product will be used 
D. Place HM on scale, scan bar code, and press “print” on 


scale to enter weight 
E. Click “save” in HMMS 


 
12.1.6.6 HM Returns Processing   


 
To receive a returned HM from a customer, the HDSC 
attendant does the following: 


• Turn in product from turn in search screen in HMMS 


• Scan product bar code into search criteria field and click, 
“go” 


• Place product on scale, press “print” on scale to enter 
returned weight into field, choose appropriate product 
status from drop-down menu, and press “save”. 


• Return to shelf bin. 


• If HM or empty container is going to waste choose 
appropriate waste container in HMMS, press “save”.  
(Note:  Each HDSC will have different waste containers, 
dependent upon the types and volume of wastes 
generated.  Contact Code SH Environmental for 
assistance.) 
Note:  Oxidizers such as dry chemical chlorine require 
isolation from combustible and flammable materials 


 
12.1.6.7 Shelf Life Management  


 
HM manufacturers normally establish the length of time from 
sale of the HM that the product is capable of functioning as 
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intended.  This information is placed in HMMS by the HDSC 
attendant and HMMS notifies when the shelf life is about to 
expire.  However, since many products are actually useful 
well beyond the manufacturer’s expiration date, ZMs often 
wish to extend the shelf life and continue using the product.  
The following is the shelf life management process 
performed by the HDSC attendant: 
A. Run report in HMMS on expired inventory on about the 


15th of each month 
B. Retrieve all expired inventory from shelf-bins based on 


report 
C. Fill out Shelf-Life Extension Authorization (D-WK 510-8) 


on individual products and submit to appropriate ZM 
D. ZM will designate and provide inspection criteria to a 


current user of the product to perform the product 
inspection.  Following the inspection, the ZM and 
designated user complete form, either extending shelf life 
up to half of the shelf life of the product or instructing the 
HDSC attendant not to extend the shelf life. 


E. Signed form must be returned to HDSC attendant 
F. If shelf-life is to be extended, go to the Shelf Life 


Extension Data screen in HMMS, enter National Stock 
Number of product into the search criteria, and click” go” 


G. Select by lot number, complete all fields, click “save” 
H. Go to reprint label screen in HMMS, enter beginning and 


ending serial numbers, click to view details, and click 
“print” 


I. Apply new barcodes to product 
J. Return to shelf bin for issue 
K. If HM’s shelf life will not be extended, or if extension form 


is not returned, place HM in proper disposal bin 
 


12.1.6.8 Inventory Control 
 


All inventories of HM are managed through HMMS.  All HM 
are bar coded and have a designated place to which they 
are assigned.  An annual inventory reconciliation is 
conducted by the HDSC attendant to confirm that the 
product on hand and the HMMS database coincide.  A hand-
held inventory computer is used to facilitate the inventory. 


 



http://server-mpo.arc.nasa.gov/services/nefs/home.tml�
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The Central HDSC will query HMMS monthly to determine 
status of issued HM.  If there are any HMs that have not 
been returned within the authorized period, the HDSC 
attendant will notify the appropriate ZM, who will ensure that 
the HM is returned.  If the HM is not returned within 48 
hours, the attendant will notify the Environmental Officer.  
The Environmental Officer will re-contact the ZM, and then 
contact the ZM’s supervisor, if necessary. 


 
(Reactiveness of incompatible materials will be considered 
prior to packaging and storing) 


 
12.1.6.9 Equipment Calibration 


 
Calibration is done on a six month or one year period, 
depending on manufactures specifications.  (See  
DCP-O-007).  The HDSC attendants will coordinate 
calibration with Metrology and file the calibration tags in the 
calibration file for one year. 


 
12.1.7 HM Transport 


 
Generally, HM may be transported anywhere within the Center as 
long as it is in its original manufacturer’s container.  However, when 
transporting HM to or from the Center to the Dryden Aircraft 
Operations Facility (DAOF), the transport will occur over public 
highways and special steps must be taken.  The following applies 
to the transport of hazardous materials between the Center and 
DAOF: 
A. These instructions are for HM only.  No hazardous wastes are 


allowed to be moved except under direction of Code SH 
Environmental  


B. Use the original packaging that the product came in (49 CFR - 
CHAPTER I - PART 173.24)  


C. If the product has been removed from the original shipping 
package and you no longer have it, repackage the containers in 
drums (overpack).  The Code SH Environmental Specialist 
(X7403) has drums and will give assistance.  Materials in the 
overpacks must be compatible with each other and the drum (no 
acids with bases, for example).  Per Part 173: “There will be no 
mixture of gases or vapors in the package which could, through 
any credible spontaneous increase of heat or pressure 
significantly reduce the effectiveness of the packaging.”   



http://xnet/IsoDocs/approved.links/DCP-O-007.pdf�

http://www.setonresourcecenter.com/49CFR/Docs/wcd00002/wcd00276.asp�
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(Reactiveness of incompatible materials will be considered prior 
to packaging and storing) 


D. All packages must be undamaged, closed, and sealed (usually 
with tape)  


E. All materials within the vehicle must be compatible.  
Incompatible materials must be on separate shipments  


F. Each vehicle may contain no more than a combined gross 
weight of 200 kg (440 lbs) of HM.  If this is impossible for some 
reason, contact the Environmental Officer (x3976)  


G. The driver must have a copy of the MSDS for each separate 
material being shipped  


H. The driver must have a Bill of Lading (the Environmental 
Specialist will assist)  


I. The driver must have a list of emergency contacts (the 
Environmental Specialist will provide)  


 
If all of the above conditions cannot be met, the shipment must be 
performed by a commercial hauler that has the required licensing.  
Contact the Environmental Specialist for assistance. 


 
12.2 Hazard Class Codes 


 
The following are the hazard class codes that are assigned by the IH SME 
when a HM is approved for use: 


 
Table 1, Hazard Class Codes 


Code Hazard Class 
A Creates HW.  No health hazard 
B Potentially hazardous 
C (formerly IEX Code 9) Acutely hazardous (carcinogens, etc.) 
E Environmental hazard/health hazard 
M Class I ozone depleting substance (ODS) 
N On the EPA 17 List 
S Hazardous Air Pollutant (HAP) 
U Undetermined hazard level 


 
Hazard class A materials do not have a health hazard, but are an 
environmental concern because if they are no longer needed, they 
become HW.  Certain other materials do not have a health hazard or an 
environmental concern.  These materials are considered consumer 
commodity products under State and Federal law.  They are not given a 
hazard class code, are not entered into the CMS, and they may be 
purchased and used without restriction.  These materials are listed on the 
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current No License Required list at 
http://xnet.dfrc.nasa.gov/Organizations/SMA/CodeSH/environmental.html. 


 
Some chemicals and medicines used exclusively by the DFRC Health Unit 
are also exempted from the CMS and included on a separate list, the 
DFRC Health Unit Medications Supplies list (see Attachment C).  All other 
hazard classes must be processed through the CMS and receive 
authorization to be used.  NLR and exempted materials used at the Health 
Unit will not receive a CMS label and are the only HM or potentially HM 
that may be used at the Center without a CMS label. 


 
12.3 Hazardous Material Training 


 
As required by 29 CFR 1910.1206, personnel handling HM must obtain 
Hazard Communication training.  In addition, these personnel should 
become familiar with appropriate sections of this DCP and the following 
training as a minimum:  


 
12.3.1 HDSC Attendants 


• HMMS basic training (OJT) 


• MSDS Date Entry (on-the-job-training (OJT)) 


• HMMS Issue Point and Receiving , Inventory Control, and other 
HDSC Procedures (OJT) 


• HDSC Hardware (scanners, printers, etc.)  (OJT) 


• Hazard Communication (OJT) 


• SPCC (annual) 
 


12.3.2 Zone Managers 


• HM Authorization and other procedures in HMMS (OJT) 


• Hazard Communication (OJT) 
 


12.3.3 HM Users 
Hazard Communication (HAZCOM - OJT) 


 
12.3.4 Timing 


 
Employees must not work unsupervised until they have completed 
the training requirements of this subsection. 


  



http://xnet.dfrc.nasa.gov/Organizations/SMA/CodeSH/environmental.html�
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12.3.5 Recordkeeping 


Documentation that required training has been given (attendance 
sign-up sheets) 


 
 
13.0 HAZARDOUS WASTE MANAGEMENT 
 
Hazardous wastes are managed at DFRC to ensure “cradle-to-grave” tracking using 
HMMS and other recordkeeping while minimizing potential loss due to spills.  HW may 
originate from several sources: 


• A waste stream, including one where the waste is temporarily held in “satellite 
storage” 


• A discovered waste such as one that is not normally part of a waste stream, 
generated from a maintenance operation, or generated during an abatement 
operation for asbestos or lead-based paint 


• Unique wastes from modification of older facilities that are no longer used in 
construction at DFRC, such as asbestos, lead based paint, and 
polychlorinated biphenyls (PCBs)  


 
Although not strictly considered HW, DFRC will also manage the following as part of the 
HW Management process: 


• A universal waste as defined by California CCR Title 22, Division 4.5,  
Chapter 23 


• Recycled HM such as lead-acid batteries or used oil filters 
 
DFRC has two locations that have EPA ID numbers and that are allowed to generate 
HW:  the main Center complex and the DAOF.  The Center complex is a large quantity 
generator.  Although the DAOF has been in operation for only a short time, we 
anticipate that it will be a small quantity generator (less than 1,000 kg/month or 6,000 kg 
at any one time).  The primary difference between a large and small quantity generator 
is that a SQG may accumulate HW on site for up to 180 days, as opposed to 90 days 
for a LQG, and that training requirements are less stringent.  The HW management 
process is shown at the HW Sub-Process flow chart. 
 


13.1 Determination of HW 
 


A material or chemical becomes a waste as soon as the user has no 
further use for it and discards it or intends to discard it.  At this point, the 
user becomes a generator and must submit a Hazardous Waste and 
Hazardous Material Turn-in Document, form D-WK 751-8, to Code SH 
Environmental Specialist. 


 



http://server-mpo.arc.nasa.gov/services/nefs/home.tml�
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At that point, the Environmental Specialist must make a determination of 
whether the waste is hazardous, following Federal and state procedures.  
In California, HWs are determined by first determining if the waste is 
excluded by CCR Title 22, Paragraph 66261.4(a) or 66261.4(b).  The next 
determination is does the waste meet the definition of a HW as shown in 
66261.3 by being part of a HW list.  Finally, it must be determined if the 
waste meets one of the defined characteristics of a HW specified in Title 
22, Article 3, Chapter 11.  In addition, the Environmental Specialist may 
declare a waste as a HW based upon knowledge of the waste or past 
determinations of an individual waste stream. 


 
13.2 Waste Characterization 


 
Characterization of a waste may be required to determine if it is a HW.  
Wastes in established HW streams will have already been characterized 
or otherwise identified using an MSDS.  If the waste is from a new waste 
stream or is an unknown, it must be sampled, a Chain-of-Custody form 
prepared, and sent to a lab (see HW Sub Process flow chart). 


 
Once a waste has been characterized, the information is transmitted to the 
TSDF where it will be disposed and the TSDF prepares a Waste Profile 
form.  The WP form is maintained in the Code SH Environmental Office for 
a minimum of 3 years.  


 
13.3 Satellite Storage 


 
In some cases, a waste from a process is generated in small quantities 
and is allowed to be temporarily stored in a single, small container (55 
gallons or less) at or near the point of generation for up to 270 days.  This 
is called satellite storage and has special rules of operation.  (Contact a 
Code SH environmental specialist for assistance is setting up a satellite 
storage station): 
A. The storage container must be under the control of the process 


generating the waste (the ZM or process manager) 
B. The container must be labeled, marked, and visible for inspection, with 


the start date of the first deposit into the container, the words 
“Hazardous Waste”, and the composition and physical state of the 
waste, etc. 


C. The container must be kept closed except when necessary to add or 
remove wastes 


D. Once the container is full it must be sealed and the ZM or process 
supervisor must notify Code SH Environmental  


E. The process manager must contact Code SH Environmental Office 
when the waste in the container is 270 days old 
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F. The Code SH environmental specialist will process the container for 
shipment as HW before 365 days of the “accumulation start” date 
marked on the container 


 
Note:  Special rules apply to ignitable or reactive wastes (22 CCR 
66265.198), incompatible wastes (66265.199), and to manage air 
emissions from HW (66265, articles 27, 28, and 28.5)  


 
13.4 Accumulation Point 


 
DFRC maintains Accumulation Points (APs) located at Buildings 4852 
(central AP), 4809 (tank), 4833 (tank), and 716 that are allowed to store 
HW for up to 90 days (180 days at the DAOF).  However, it is expected 
that the wastes will be disposed of within 60 days at the Center and 120 
days at the DAOF.  Code SH environmental technicians are the AP 
Managers.  APs are required to operate under the following conditions: 
A. The AP must be fenced or otherwise secured, have spill prevention 


controls and emergency spill control materials available on site, 
portable fire extinguishers, be lighted and have emergency phones 
available.  At DFRC, APs are located in areas that meet all of these 
conditions and are kept locked when not in use 


B. Wastes stored within the AP must be kept in sealed containers, tanks, 
and/or containment buildings must be compatible with the stored 
contents 


C. Containers must be properly grounded 
D. Tanks must have secondary containment and release detection 


devices 
E. Wastes stored within the AP must be segregated by compatibility and 


a minimum isle space must be maintained between containers 
F. Waste containers must be marked with the “accumulation start date” 


showing when the waste was first placed in the container, the words 
“Hazardous Waste” affixed to the containers, and a label affixed that 
contains specific information, such as the composition and physical 
state of the waste and DFRC’s name and address 


G. APs with tanks must be inspected daily and non-tank APs must be 
inspected weekly 


H. All AP inspections must use DFRC form SH-83, which must be filed at 
the Code SH Environmental Office and retained for a minimum of three 
years 


I. Special rules apply to ignitable or reactive wastes (22 CCR 
66265.198), incompatible wastes (66265.199), and to manage air 
emissions from HW (66265, articles 27, 28, and 28.5)  
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J. The emergency coordinator must be on-call 24 hrs to respond to spills 
or other emergencies (Code SH environmental technicians will act as 
emergency coordinators for APs) 


K. APs are covered in the HW Contingency Plan and the written training 
plan contained in this DCP 


 
13.5 Packaging and Labeling HW for Shipment 


 
Once the waste is transported to an AP and characterized, the Code SH 
environmental specialist will ensure that the waste is packaged and 
labeled as required by CCR Title 22 and 49 CFR.  In summary, this means 
that the HW must be suitably packaged, usually in a drum, as appropriate 
and have a HW label affixed to the outside surface.  Other labels and 
markings may be required, such as the proper shipping name, UN 
number, etc. 


 
13.6 Processing HW for Shipment 


 
13.6.1 Waste Profile 


 
When a new waste stream is created or a new Treatment, Storage, 
and Disposal Facility (TSDF) is being used, the waste must first be 
profiled by the TSDF.  The environmental specialist submits 
required information to the TSDF and then completes a waste 
profile sheet.  One copy of the WP is retained at the Environmental 
Office for a minimum of three years or as long as the waste stream 
exists, and one is given to the HW shipper the first time the waste is 
transported to the TSDF. 


 
13.6.2 Land Disposal Restrictions 


 
Certain HW are either prohibited from being disposed on land or 
restricted.  The TSDF is required to identify HW that they accept 
and ensure that they comply with appropriate land disposal 
restrictions (LDR).  As the generator, DFRC is required to submit a 
one-time notification to the TSDF if a HW is exempted or waivered.  
The SH environmental specialist will obtain all required lab 
analyses, submit required reports, certifications and notifications to 
TSDFs, and retain all records relating to LDR for a minimum of 3 
years.  A copy of the TSDF LDR notification is given to the HW 
shipping contractor’s driver when the HW is first shipped to the 
TSDF. 
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13.6.3 Lab Packs 


 
A lab pack is a container containing several separately packaged, 
compatible HM. Lab packs are profiled and manifested instead of 
the individual comingled wastes.  At DFRC, all lab packs will be 
disposed of by incineration  


 
13.6.4 Bill of Lading (BOL) 


 
A Bill of Lading is required for disposal of universal and non-
hazardous wastes (recyclable).  The BOL form is a commercially 
available form and is completed by the Code SH environmental 
specialist prior to shipment.  Two copies of the form are given to the 
shipping driver and one is retained.  The forms are filed at Code SH 
Environmental Office and are retained for three years. 


 
13.6.5 HW Manifest 


 
The HW Manifest is a DTSC form that is required for shipment of all 
HW to a TSDF, regardless of which state the TSDF is located in.  
The Code SH environmental specialist completes the manifest and: 
A. Obtains authorized government signature (signer must have the 


training required by CFR 49, Subchapter B, Chapter 1, 
Subchapter C, Parts 171-180). 


B. Gives all copies except Generator and DTSC copies to the HW 
shipper 


C. Sends DTSC copy to DTSC within 30 days 
D. Files TSDF copy when returned 
E. If TSDF copy is not returned within 15 days, notifies TSDF 


(phone call) 
F. If TSDF copy is not returned within 30 days, files Discrepancy 


Report with DTSC 
 


Manifests are filed at the Code SH Environmental Office and 
retained for a minimum of three years 


 
13.6.6 Contracting with HW Shipper 


 
By California law, HW shippers must have current HW liability 
insurance.  The law allows the shipper to obtain a certificate of 
insurance or a bond issued by a California licensed surety 
company, or to establish evidence of qualification as a self-insurer.  
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Code SH environmental specialist must obtain a copy of the current 
insurance vehicle and ensure that the effective dates coincide with 
the intended shipping period.  The copy will be filed with the HM 
Manifest and retained for a minimum of three years. 


 
13.6.7 Inspecting HW Transport Vehicle 


 
Before loading a HW shipper’s vehicle, the Code SH environmental 
technician must ensure the following: 
A. The driver has a copy of the shipper’s current DTSC registration 


certificate and identification number 
B. The vehicle has proper placards per 49 CFR 172.514(C) and 


172.504, on all four sides of the vehicle 
C. The driver has a current commercial drivers license with a HM 


endorsement 
D. The vehicle has the name of the transporter company on each 


side of the vehicle 
 


The environmental technician must complete a DFRC form  
D-WK247-8, Hazardous Waste/Material Shipment Checklist, and 
file it at the Environmental Office.  Forms must be maintained for a 
minimum of three years. 


 
The general rules for loading HW vehicles are at 49 CFR 177.834. 


 
13.7 Universal Waste 


 
Certain non-Resource Conservation and Recovery Act (RCRA) wastes 
are classified as universal wastes (UW) in California.  UW is required to be 
sent to a licensed destination facility (recycler) instead of being disposed.  
The following UWs are routinely recycled by DFRC: 
A. Small batteries 
B. Electronic devices 
C. Mercury thermostats, switches, thermometers, etc. 
D. CRT materials 
E. Nickel-cadmium and nickel-iron batteries (must be managed per CCR 


Title 22, Division 4.5, Appendix XII) 
 


All UW must be managed per CCR Title 22, Division 4.5, Chapter 23.  
Code SH environmental specialist prepares the BOL, distributes one copy 
to the shipper, and retains the original in the Environmental Office for a 
minimum of three years. 



http://server-mpo.arc.nasa.gov/services/nefs/home.tml�
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13.8 Recyclable Waste 


 
California law requires all recyclable materials to be recycled instead of 
being disposed.  The following are routinely recycled at DFRC:  
A. Spent lead-acid batteries (must be managed per CCR Title 22, Section 


66266.81) 
B. Oil filters (must be managed per CCR Title 22, Section 66266.130) 
C. Lamps (fluorescent, mercury vapor, etc.) 


 
Code SH environmental specialist prepares the Bill of Lading, distributes 
one copy to the shipper, and retains the original in the Environmental 
Office for a minimum of three years. 


 
13.9 Business Plan 


 
The DFRC Business Plan is required by California HSC, Division 20, 
Chapter 6.95.  The Plan is developed and maintained by Code SH 
Environmental Specialist and is updated and submitted electronically to 
DTSC annually.  The Plan lists all HM used at DFRC that meets threshold 
quantity limits, the maximum amount used, emergency response 
information, contact information, and ongoing training information.  The 
Plan is maintained at the Code SH Environmental Office. 


 
13.10 Biennial HW Report 


 
The California DTSC requires that DFRC submit a biennial report listing all 
of the HW generated during the reporting year and specific information on 
each HW stream.  The reports are developed and maintained by Code SH 
environmental specialist and are retained for a minimum of 3 years. 


 
13.11 TSDF Inspection 


 
Federal and State laws maintain generator liability from “cradle to grave”, 
which means that DFRC retains joint and several liability with all the 
TSDFs where our wastes have been disposed.  Code SH Environmental 
Office will periodically (minimum of biennially) inspect these TSDFs to 
ensure that the facilities are being operated in a legal and environmentally 
safe manner.  The Environmental Office inspector should consult with 
NASA HQ to obtain the most recent inspection procedures and checklist.  
The inspection report must be filed and retained indefinitely. 
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13.12 HW Training 


 
As required by 22 CCR 66256.16, personnel handling HW must obtain the 
following training as a minimum:  


 
13.12.1 Accumulation Point Managers 


 
The following fulfills CCR Title 22, Division 4.5 requirements for a 
Training Plan: 


• HMMS or other program MSDS Date Entry (on-the-job-training 
(OJT)) 


• HMMS Issue Point and Receiving (OJT) 


• Hazardous Communication (OJT) 


• California Title 22 regulations (classroom, off-site) 


• 49 CFR regulations (classroom, off-site) 


• HAZWOPR (classroom, off-site) 


• SPCC (computer-based, on-site) 
 


13.12.2 Zone Managers, Satellite Storage Managers & Other Personnel 


• Hazardous waste management procedures (including 
contingency plan implementation) relevant to the positions in 
which they are employed (OJT) 


• Methodology to respond effectively to emergencies, including 
emergency procedures, emergency equipment, communication, 
and emergency systems (OJT) 


• Hazardous Communication (HAZCOM - OJT) 
 


13.12.3 Timing 
 


Employees must not work in unsupervised positions until they have 
completed the training requirements of this subsection. 


 
13.12.4 Annual Review 


 
Personnel must take part in an annual review of the initial training 
required in this subsection. 
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13.12.5 Recordkeeping 


• The job title for each position at the facility related to hazardous 
waste management, and the name of the employee filling each 
job 


• A written job description for each position, which includes the 
requisite skill, education, or other qualifications, and duties of 
facility personnel assigned to each position 


• Documentation that required training has been given 
 
 
14.0 EMERGENCY RESPONSE 
 
DFRC has a Memorandum of Understanding, under the Edwards AFB Alliance, that 
provides the Base HAZMAT Response team to respond to significant spills or other 
HM/HW incidents.  Small housekeeping type spills will be handled by Center personnel, 
using spill response (SR) materials located throughout the Center. 
 


14.1 Spill Response & Reporting 
 


Minor spills that can be easily and safely contained and cleaned up using 
spill response (SR) materials located at SR stations will be handled by 
Center personnel.  Once the spill has been contained and cleaned up, 
personnel must report the incident to Code SH Environmental Officer.  
Code SH will evaluate the clean up response to determine if further action 
is required and investigate the root causes of the spill.  Incidents will be 
recorded in the IRIS incident recording system and evaluated to determine 
patterns. 


 
Major spills must be responded to following procedures in DCP-S-110, 
Emergency Preparedness and Response for Hazardous Material 
Releases. 


 
14.2 Spill Response Station Management  


 
The Code SH environmental technician will maintain the SR materials 
when notified by shop personnel or identified during inspection.  SR 
stations are located at: 


• The NASA fuel station 


• The HDSCs 


• In front of flight ops trailer 20 


• The emergency response truck  


• Warehouse 6 



http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-110.pdf�
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Code SH SR stations will be inspected weekly by the Code SH 
environmental technician as part of the AP inspections, other SR stations 
will be inspected by the owner. 


 
 
15.0 HMMS ADMINISTRATION & MAINTENANCE 
 
The Hazardous Material Management System (HMMS) is an automated system 
providing cradle-to-grave tracking, management, and reporting capabilities for 
hazardous materials and waste.  HMMS supports business process improvements to 
achieve management goals and help satisfy federal, state, and local reporting 
requirements for each organization and its Hazardous Distribution Support Center 
(HDSC) issue point.   
 
Since its deployment, HMMS functionality has been extended to include  


• An electronic repository for Materiel Safety Data Sheets (MSDS) that track 
hazardous material from procurement, receipt at the facility, issue to 
technicians, and onward through disposal of unused or waste by-products 


• A database of authorized materials uses and users 


• Technician certification to handle various materials 


• Personnel exposure dates and time (This is from the time of checkout to 
return.) 


• Required protective equipment 


• Other safety-related data 
 
Other features link management or supervisory workstations to precision measurement 
scales and automatic identification technology equipment that tracks by unique serial 
numbers, bulk container quantities, issued and returned material amounts in containers 
allocated to technicians at their shops, and other functionalities.   
 
Other offices can access HMMS to update or query stored information about the 
hazardous material at each location.  HMMS also provides capabilities to gather, 
correlate, and produce reports to federal, state, local, and installation organizations.  
Code SH manages the HMMS. 
 


15.1 HMMS Systems Management Duties & Responsibilities 
 


Tasks include system administrator, database administrator, and the 
application administrator.  These duties and responsibilities are outlined 
below: 
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15.1.1 System Administrator (SA) 


• Maintain server file structure, install security patches, and install 
O/S patches as required. 


• Ensure backups are occurring, and preserve backups in a safe 
location. 


• Check system security and application logs to ensure server is 
in a healthy state. 


• Check system services to ensure that Oracle services are 
running. 


 
15.1.2 Database Administrator (DBA) 


• Maintain tablespaces and sizing; install security patches as 
released by Oracle.  


• Check on logs and maintain Apache logs insuring logs do not 
exceed file limits. 


• Install upgrades as released by the HMMS vendor. 


• Work with HMMS vendor personnel to resolve problems. 


• Create application user accounts as needed. 
 


15.1.3 Application Administrator (AA) 


• Setup and maintain the site rules for data that will be entered 
into the HMMS application. 


• Maintain application data and support site users. 


• Coordinate contact with HMMS vendor hotline personnel about 
open problem logs. 


• Work with hotline and HMMS vendor personnel to resolve 
problems. 


 
15.2 Location of HMMS workstations 


 
Workstations are located at all HDSCs and various other sites and 
managed as ODIN seats. 


 
15.3 HMMS Administration 


 
Code SH performs all HMMS administration functions. 
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15.3.1 HMMS Reports 


 
HMMS is capable of supplying a number of reports on the HM and 
HW data.  Contact Code SH for more information. 


 
15.3.2 Getting a Password & User Identification 


 
Code SH issues passwords and user IDs.  All users having access 
to the system must take precautions to safeguard their individual 
passwords and any sensitive data required to provide intended 
system functionality.  It is required that users change their individual 
passwords every three months.  When any individual no longer 
requires access to the system, their user ID/password are set to 
inactive in the application and the Oracle database, the login history 
remains in the HMMS DB tables. 


 
15.3.3 Program Management Team  


 
DFRC participates in an HMMS management team that consists of 
service leads from participating agencies.  The team’s purpose is to 
provide direction to the HMMS Program Management office, which 
then provides direction to the HMMS vendor, and develops and 
administers the budget.  As one of the service leads, DFRC 
provides guidance and assistance to new agencies, informs about 
changes in relevant regulations, laws or rules; provides beta testing 
of new HMMS modules, and submits discrepancy reports, and 
change requests. 


 
The Code SH service lead and other Code SH Environmental staff 
attend four Program Management Team Meetings per year, two of 
which occur in conjunction with the Point Of Contact and User 
conferences. 


 
The POC Conference is, as the name implies, primarily for the site 
POCs.  Site POCs consist of one HM POC and one HW POC.  
There are two primary objectives for the POC Conference.  The first 
is for the POCs to be able to convey their current requirements, 
concerns, and problems with the system, review and prioritize the 
software change requests, and provide ideas for improvements.  
The second objective is to keep the POCs informed of 
programmatic issues, new technology, new or proposed 
functionality, functional and technical plans and progress, and other 
topics relevant to the HMMS program and their missions. 
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15.3.4 Training Protocol 
 


User training will be conducted on-demand when new users or 
HDSCs are created.  Training will be conducted by Code SH and is 
OJT.  Training is documented by training session sign-in sheets. 


 
15.3.5 Miscellaneous Administrative Tasks 


 
In addition to the above, the following tasks are routinely performed 
(at a minimum annually) by Code SH: 


• Purge authorized employees from the HMMS database that are 
no longer active 


• Purge hazardous materials that are no longer in use 
 


15.4 HMMS Maintenance 
 


Code SH performs all HMMS maintenance.  Some HMMS maintenance 
tasks include: 


 
15.4.1 Daily tasks 


• Check event logs for errors, call the HMMS hotline 877-565-4234 if 
there are any errors 


• Check available disk space, call the HMMS hotline 877-565-4234 if the 
server is running out of disk space 


• Check memory/CPU for runaway processes during peak load period, 
call the HMMS hotline 877-565-4234 if there are any runaway 
processes 


• Check backup logs for errors.  Call the HMMS hotline 877-565-4234 if 
there are any errors. 


• Check for available operating system updates, install if available 


• Check that all Oracle services are running correctly.  If the service is 
not running, restart the service.  If the service will not restart the call 
the HMMS hotline 877-565-4234 


• Check that daily batch files have run 


• Check that daily backup has completed 
 


15.4.2 Weekly tasks 


• Prior to production startup, reboot the server, stop oracle 
services, copy the log files to 
$envx_home/as/logs/logname_date.log, clean the log file, 
restart Oracle Services  
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• Conduct Database Job Queue Review:  Description: 
Unauthorized users may bypass security mechanisms by 
submitting jobs to job queues managed by the database to be 
run under the security context of the database or system.  
These queues will be monitored monthly to detect any such 
unauthorized job submissions.  Any unauthorized jobs found are 
to be documented, reported to the Information Systems Security 
Officer (ISSO), and to the HMMS Hotline for confirmation and 
instructions on removal from the server 


• Monitor database software files for unauthorized modification 


• Monitor vulnerability.  Discussion:  Changes to files in the 
Oracle RDBMS home directory such as scripts, batch files, or 
executable files can indicate possible Trojan horses.  File 
changes to non-executable files, such as log files and data files, 
do not usually reflect unauthorized changes, but are modified by 
Oracle as expected.  These false positives can be ignored 


• Monitor any changes made to the database software 


• Check that weekly backup has completed 


• Update Oracle accounts if any employees, or users have left 
 


15.4.3 Monthly tasks 


• All items in the daily and weekly tasks, plus insert a cleaning 
cartridge for the tape drive 


• Remove the front panels and clean the dust buildup from the 
front, and rear of the server 


• Delete log files except Security log files in accordance with site 
policy 


• Clean out Apache log files. 


• Move the last daily and weekly backups to a secure location, 
and put the months prior back into rotation 


• Check alert and listener logs for problems 
 


15.4.4 Yearly tasks 


• All items in the daily, weekly, and monthly tasks, plus delete the 
security log files 


• Do weekly and monthly tasks, plus move log files to external 
location, and remove proceeding years logs 


• HMMS yearly tasks daily and weekly backup for the year to a 
secure location, and put the years prior back into rotation 
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15.5 Security  


 
HMMS is an unclassified system.  However, due to the necessity of 
protecting individual privacy data, access to the system needs to be 
limited to users having a need to use it in order to accomplish the mission 
of the site.  Issuing a user ID and password to those requiring access to 
the system controls this access.  For this System Security Authorization 
Agreement () effort, HMMS is the target system identified for formal 
security certification and accreditation using Air Force guidelines with 
appropriate linkages to NASA certification and accreditation rules.   


 
 
16.0 FAILURE TO PROCEED / ESCALATION 
 
If an individual or Organization fails to perform in any capacity within this DCP, they will 
be notified by Code SH of such failure.  Code SH will work with the individuals or the 
area at the lowest level possible to resolve the issues.  If the problem persists, Code SH 
will escalate the issue to the next higher management level, proceeding up the chain-of-
command until the matter is resolved. 
 
 
17.0 MANAGEMENT RECORDS & RECORDS RETENTION 
 
Reference the Code S Records Log (form DFRC 79) for retention requirements for the 
following management records associated with this procedure.  Unless otherwise 
specified in NPR 1441.1, all records are kept in the Environmental Records Repository 
for a minimum of three years. 


• Hazardous Materials Request (form D-WK 506-8), authorization form in 
HMMS 


• 48 hour return waiver 


• Hazardous Waste and Hazardous Materials Turn-in Document (form  
D-WK 751-8) 


• 90 Day Hazardous Waste Accumulation Site Inspection (retain at SH 
Environmental Office for a minimum of 3 years) 


• Training records (Hazardous Waste Operator Emergency Responder 
Certificate, Department of Transportation Hazardous Material/Waste 
Technician Training, Chemical Management System customer training, and 
OJT documentation) on current personnel are kept until closure of the facility.  
Training records on former employees are kept for at least three years from 
the date the employee last worked at the facility. 


• Training conducted for CMS customers (e.g., hazardous material users, 
HDSC attendants) 



http://xnet.dfrc.nasa.gov/Forms/�

http://server-mpo.arc.nasa.gov/services/nefs/home.tml�

http://server-mpo.arc.nasa.gov/services/nefs/home.tml�





Environmental Management System DCP-S-102, Revision A-1 
Chemical Management Expires August 31, 2014  
 Page 58 of 71 
 


Before use, check the Master List to verify that this is the current version. 
Dryden distribution only.  Contact MSO regarding external distribution. 


• MSDSs for all hazardous materials located at DFRC (retained in Building 
4823) 


• Signed copies of Uniform Hazardous Waste Manifests, form DTSC 8022A 
(including the copy signed and returned by the TSDF and retained in the SH 
Environmental Office for 3 years from the date the waste was accepted by the 
initial transporter) 


• LDR notices for wastes shipped to a TSDF from new waste streams or waste 
streams shipped to a new facility 


• Weekly inspections of hazardous waste accumulation points, initial 
accumulation points, and the hazardous waste processing facility  


• Incidents that require implementation of the TSDF Hazardous Waste 
Contingency Plan and resulting reports to agencies  


• Monthly visual inspections of aboveground storage tanks 


• Inspection and maintenance records for each item that contains 
concentrations of PCBs > 50 parts per million.  (Retained for at least 3 years 
after disposal of the item.) 


• Hazard Communication training 


• Spill Prevention Control and Countermeasures Plan training 


• Storm Water Pollution Prevention Plan training 


• Reportable hazardous material/waste release reports 


• External regulatory inspections and associated findings of non compliance 


• Biennial Reports and any Exception Reports  


• Test results, waste analyses, or other determinations made characterizing a 
HW  


• Waste Profile obtained from TSDF  


• Form D-WK 247-8, Hazardous Waste/Material Shipment Checklist  


• AP plans such as the Contingency Plan, etc. 


• Reportable hazardous material/waste releases – Incident Reports sent to 
agencies 


• External regulatory inspections and associated findings of noncompliance 


• D-WK 510-8, Shelf-Life Extension Authorization 
 
 
  



http://server-mpo.arc.nasa.gov/Services/NEFS/�

http://server-mpo.arc.nasa.gov/Services/NEFS/�
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18.0 RELEVANT DOCUMENTS 
 


18.1 Authority Documents 
 


40 CFR 240-299 Resource Conservation and Recovery Act 
CCR Title 22, 
Division 4.5 


Environmental Health Standards for the Management 
of Hazardous Waste 


NPD 8500.1 NASA Environmental Management  
NPR 8530.1A Affirmative Procurement Program and Plan for 


Environmentally Preferable Products 
NPR 8553.1 NASA Environmental Management System 
See Also Attachment B – Regulatory Overview 


 
18.2 Reference Documents  


 
NPR 8820.3 Pollution Prevention, March 1999 
DCP-F-618 Transportation Management For Incoming Shipments 
DCP-S-009 Safety and Health Requirements Manual 
DCP-S-110 Emergency Preparedness and Response for Hazardous 


Material Releases 
 


18.3 Informational Documents 
 


AFFTC Oil Hazardous Substance Spill Prevention and Response Plan  
 


California Hazardous Material Spill/Release Notification Guidance  
 


Guidance Manual for Complying with the Hazardous Waste Source 
Reduction & Management Review Act of 1989 
 


NASA Dryden Flight Research Center Facilities Maintenance/Pride 
Asbestos Operation and Maintenance Plan, March 2004 
 


NASA Dryden Flight Research Center Pollution Prevention Plan, 
September 1995 
 


NASA Dryden Flight Research Center Affirmative Procurement Plan, 2008 
 


18.4 Forms 
 


DFRC 45-4 Stock Issue and Turn In Slip 
D-WK-504-8 HMMS Employee Update 
D-WK 505-8 Chemical Management System Zone Setup 
D-WK 506-8 Hazardous Materials Request 
D-WK 510-8 Shelf-life Extension Authorization 



http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-F-618.pdf�

http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-009.pdf�

http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-110.pdf�

http://server-mpo.arc.nasa.gov/services/nefs/home.tml�

http://nef.nasa.gov/�

http://server-mpo.arc.nasa.gov/services/nefs/home.tml�

http://nef.nasa.gov/�

http://nef.nasa.gov/�
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D-WK 714-4 Parts Request 
D-WK 751-8 Hazardous Waste and Hazardous Materials Turn-in 


Document 
 
 
 
 
 



http://server-mpo.arc.nasa.gov/services/nefs/home.tml�

http://nef.nasa.gov/�
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Attachment A – Related Internet Web Site Links 
 
California EPA Aboveground Petroleum Storage Act 
http://www.swrcb.ca.gov/cwphome/agt/law.html 
 
California Code of Regulations 
http://ccr.oal.ca.gov 
 
California Environmental Protection Agency 
http://www.calepa.ca.gov/ 
 
California EPA Department of Toxic Substances Control 
http://www.dtsc.ca.gov/ 
 
California EPA DTSC Onsite Tiered Permitting Flowchart 
http://www.dtsc.ca.gov/HazardousWaste/upload/onsite-tiered-permitting-flowchart.pdf 
 
California Health and Safety Code – Hazardous Waste Control 
http://caselaw.lp.findlaw.com/cacodes/hsc.html 
 
California State Water Resources Control Board 
http://www.swrcb.ca.gov/ 
 
Code of Federal Regulations 
http://www.gpoaccess.gov/cfr/index.html 
 
Department of Pesticide Regulations 
http://www.cdpr.ca.gov/ 
 
Department of Pesticide Regulations Strategic Plan 
http://www.cdpr.ca.gov/docs/dept/planning/stratmenu.htm 
 
Enviro$en$e – US EPA Pollution Prevention Home Page 
http://www.epa/gov/p2/  
 
Executive Order 13101 – Greening the Government Through Waste Prevention, 
Recycling and Federal Acquisition 
http://www.epa.gov/fedreg/eo/eo13101.pdf 
 
Executive Order 13148 – Greening the Government Through Leadership in 
Environmental Management 
http://www.epa.gov/opptintr/epp/pubs/eo13148.pdf 
 
Federal Insecticide, Fungicide and Rodenticide Act 
http://www4.law.cornell.edu/uscode/7/ch6.html 
 



http://www.swrcb.ca.gov/cwphome/agt/law.html�

http://ccr.oal.ca.gov/�

http://www.calepa.ca.gov/�

http://www.dtsc.ca.gov/�

http://www.dtsc.ca.gov/HazardousWaste/upload/onsite-tiered-permitting-flowchart.pdf�

http://caselaw.lp.findlaw.com/cacodes/hsc.html�

http://www.swrcb.ca.gov/�

http://www.gpoaccess.gov/efr/indes.html�

http://www.cdpr.ca.gov/�

http://www.cdpr.ca.gov/docs/dept/planning/stratmenu.htm�

http://www.epa/gov/p2/�

http://www.epa.gov/fedreg/eo/eo13101.pdf�

http://www.epa.gov/opptintr/epp/pubs/eo13148.pdf�

http://www.4.law.cornell.edu/uscode/7/ch6.htm�

http://www.4.law.cornell.edu/uscode/7/ch6.htm�
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Hazardous Material Management System 
http://www.hmms.com 
 
Hazardous Materials Transportation Act 
http://www4.law.cornell.edu/uscode/49/stIIIch51.html 
 
Hazardous Waste Source Reduction Management Review Act 
http://www.calepa.ca.gov/Legislation/1997/ab1089.htm 
 
NASA KSC Joint Group on Pollution Prevention (Lead Center Function) 
http://www.jgpp.com 
 
NASA KSC Recycling and Affirmative Procurement (Lead Center Function) 
http://environmental.ksc.nasa.gov/ems/recycle.htm  
 
Pesticide Information Profiles 
http://ace.ace.orst.edu/info/extoxnet/pips/ghindex.html 
 
Pollution Prevention Act 
http://www4.law.cornell.edu/uscode/42/ch133.html 
 
Pollution Prevention Yellow Pages 
http://www.p2.org/inforesources/nppr_yps.html 
 
Resource Conservation and Recovery Act 
http://www4.law.cornell.edu/uscode/42/ch82.html 
 
Toxic Substances Control Act 
http://www4.law.cornell.edu/uscode/15/ch53.html 
 
US EPA 
http://www.epa.gov 
 
US EPA Environmental Planning and Community Right-to-Know Act 
http://www.epa/gov/emergencies/index.htm 
 
US EPA Office of Solid and Hazardous Waste 
http://www.epa.gov/epaoswer/osw/hazwaste.htm 
 
US EPA Toxic Release Inventory (TRI) Program 
http://www.epa.gov/tri/ 
 
VendInfo (Database of Pollution Prevention Products and Services) 
http://es.epa.gov/vendors/ 
  



http://www.hmms.com/�

http://www4.law.cornell.edu/uscode/49/stIIIch51.html�

http://www.calepa.ca.gov/Legislation/1997/ab1089.htm�

http://www.jgpp.com/�

http://environmental.ksc.nasa.gov/ems/recycle.htm�

http://ace.ace.orst.edu/info/extoxnet/pips/ghindex.html�

http://www4.law.cornell.edu/uscode/42/ch133.html�

http://www.p2.org/inforesources/nppr_yps.html�

http://www4.law.cornell.edu/uscode/42/ch82.html�

http://www4.law.cornell.edu/uscode/15/ch53.html�

http://www.epa.gov/�

http://www.epa.gov/swercepp�

http://www.epa.gov/epaoswer/osw/hazwaste.htm�

http://www.epa.gov/opptintr/tri�

http://www.epa.gov/opptintr/tri�

http://www.epa.gov/environsense/nppr/nppr_yps.html�
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Attachment C – DFRC Health Unit Medications & Supplies – 
No License Required 
 
Accu-Chek Comfort Curve Test Solution 
Accu-Chek Comfort Curve Test Strips (100/BX)  
Accu-Chek Comfort Curve Test Strips (100/BX)  
Accu-Chek Comfort Curve Test Strips (50/BX)  
Accu-Chek Comfort Curve Test Strips (50/BX)  
ACE Wrap: Bandage Elastic ACE-Type 3" 10  
ACE Wrap: Bandage Elastic ACE-Type 3" 10 
Acetaminophen (MDV) 
Adenosine (Adenocard® 2ml 3mg/ml) Ansyr Syringe  
Adenosine (Adenocard® 2ml 3mg/ml) Ansyr Syringe  
Adenosine (Adenocard® 3mg/ml) Ndls Syringe: 2 ml  
Albuterol HFA Inhaler 
Albuterol MDI 17 GR 
Alcohol Prep 2-Ply Med 200/BX Sterile 
Aminophyline 10ml 25mg/ml ampule 
Amiodarone 
Amoxicillin 500 mg Btl/30 
Artificial Tears 
Aspirin 325 mg Tab IP 250 x 2 
Aspirin, Chewable 
Aspirin 325mg Tabs IP 250 x 2 
Audiometer Paper F/RA400 5/PK (Tracor Printer) Silver 
Bacitracin® Individual Pkgs 
Bactrim 
Bed Pan 
Calcium Chloride 
Carpuject Holder 
Cephalexin (Keflex®) 
Cervical Collar (Philadelphia) 3.25" LARGE 
Cervical Collar (Philadelphia) 3.25" MEDIUM 
Cervical Collar (Philadelphia) 3.25" SMALL 
Cervical Collar Stubbs 4" Flexible 
Chemstrip 10 UA Dipstick SG 417145 (100 Each) 
CO2 Detector (Easy Cap II) 
D5W 1000 ml Bag 
D5W 500 ml Bags 
Debrox® Drops Earwax Removal 15 ml 
Debrox® Drops Earwax Removal 15 ml  
Dextrose 50% (50 ml Luer Lock Ansyr Syringe)  
Diazepam (Valium) 2 ml (5mg/ml Carpuject)  
Diazepam (Valium®) 10 ml (5mg/ml Multi-Dose Vial)  
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Diphenhydramine 
Diphenhydramine 50 mg SYR 1 ml 
Doxycycline Hydrochloride 100 mg Tabs (50/Bottle)  
Doxycycline Hydrochloride 100 mg Tabs (500/Bottle)  
Dramamine Generic Tab 100 
Emesis Basin Plastic 8.5" Gray Eye Pads, Curity 
Engerix-B Hepatitis B Vaccine 20 mcg/mL Pkg/5  
Epinephrine 1 ml (1:1000) 1 mg/ml ampule 
Epinephrine 1:10,000 (10 ml Luer Lock Syringe)  
FastTrace 4 Electrode 1915-100 Foam Bandages 100ct 
Flourets 
Fluorescein Ophth Soln 5 ml 
Furosemide 2ml (10 mg/ml Vial) 
Gauze Bandage Stretch N/S 3" 12/Bag  
Gauze Pad Sterile 2x2 100/BX 
Gauze Sponge 3x3 
Glove Latex P/F Med 100/BX Textured  
Glove Latex Powder Med 100/BX 
Gloves Latex Exam Powder Free Medium (100/BX) 
Gloves Sterile Surgical 
Glucose Gel 
Gloves Latex Exam Powder Free Small (100/BX) 
Guaifenesin 
Guaifenesin DM 
Guaifenex PSE 60 
Hand Scrub Brushes with Nail Cleaner (30/box) 
Hep A Havrix® Adult 1440ELU/1 ml S01-B (10 PK)  
Hydrocortisone Creme 1% 
Ibuprofen (Motrin®) 200 mg Tab IP 250x2/BX  
IPPD: Aplisol PPD 5-TU 1 ml 10-Test 
Lactated Ringers Sol 1000 ml bag  
Lasix® (Furosemide) IV Parenteral 10 mg/10 mL  
Lever Lock Cannula 303370 
Lidocaine 2% (5 ml Luer Lock Syringe) 
Lidocaine 1gm W/D-5-W 250 ml 
Lifepak 12 Record Paper 2r1 
Life-Patch ECG Electrodes (120 pk per case) 
Lifeshield Male Adaptor 
Light (Vision Tester): Lite-Source, Inc. (1-800-523-0860) 
Lock Syringe BX25  
Loperamide 
Luer Lock Injection Site (200/BX) 
Maalox® 
Magnesium Sulfate 50% 20 ml (4mEg/ml 20 ml Vial)  
Meclizine (MDV) 100 tabs 
Medicine Cups 1 oz Plastic Grad Non-Sterile Pk/100 
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Medi-Wash Eye Irrigant Solution 4 oz 
Morphine Sulfate 4 mg/ml 1 ml Carpuject LL 
Mouthpieces P/B Flow Sensor f/REN-2 250/BX FSII 
Mouthpieces P/B Flow Sensor f/REN-2 50/BX FSII 
Narcan (Naloxone) 
NTG 0.4 mg (Btl/l00) 
NTG 1:150 Tab 25 
OB/Gyn Applicators  
Oxygen Tubing w/Crush-Resist Lumen w/Connectors 84" 
Oxygen, Nasal Cannula 
Oxygen, Nasal Cannula (Over-the-Ear Stand.  Tip Stand.  Tubing) 
Pepto Bismol® Chew-tabs 
Phenergan® (Promethazine) 10 ml (25mg/ml Injection)  
Phenergan® (Promethazine) 1 ml (25mg/ml Ampule)  
Phenergan® 25 mg IM 5x1 ml 
(SO/Bottle) (SOO/Bottle) box 250 pkg/2  
(SO/Box) & Diatek650) #IOOOIBX  
Phenytoin Sodium (Dilantin-TM) 5 ml (50mg/ml Vial)  
Pseudoephedrine (Pseudoval®) 30mg box 250 pkg/2  
Pseudoephedrine 30 mg 100 each 
Pyridoxine 100 mg 1 ml SDV (25/BX) 
Quick Ice 5" x 7" ORM CT 3 
Safety-Lok Vacutainer® Blood Col 23 G 283 (50/BX) 
Sani-Cloth Plus Germ Wipe Large CT 160 Sharps Container 5-Quart (Red) #8509 
Sharps Container 5-Quart (Red) w/Horizontal Drop 
Silvadenc® Cream 1% 
Skelaxin 
Sodium Bicarb 8.4% 50 ml 50mEg Luer Lock Syringe  
Sodium Chloride 0.9% 10 ml Vial (Bacteriostatic) BX 25  
Sodium Chloride 0.9% 3 ml 
Sodium Chloride 2B1324X 1000 mL 
Sodium Chloride 9% 2B1322Q 250 mL  
Solumedrol 125 mg 
Specula Otoscope (Welch Allyn Universal) 4.25 mm (8501bag) 
Suture: Black 4-0 Ethilon Nylon Reverse Cutting Suture 
Syringe Only 3cc #9585 (100/BX) 
Syringe) Multi-Dose Vial)  
Syringes VanishPoint 21g x 1 inch #10351 (100/BX)  
Syringes VanishPoint 23g x 1 inch #10311 (100/BX)  
Syringes VanishPoint 23g x 1 inch #10311 (100/BX)  
Table Paper 18" Smooth White CS 12 
Tape Hypo-Silk 1" 10 yards 12/BX 
Telfa Adhesive Pad 2x3 6017 Box/100 
Telfa Non-Adherent Pads 3" x 4" (50/Box) 
Tetanus/Diptheria Adult 7.5 ml=15 doses Vial  
Tetanus/Diptheria Adult MDV SOI 7.5 ml=15 doses  
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Tetracaine 
Thermometer Probe Covers (Sure Temp & Diatek 650)  
Tongue Blade Adult 500/BX 
Typhoid Oral Caps Vivotif 4/B X 
Typhoid Vaccine Oral SOL 4 Each 
Urinal, Male W/ Cover 
Vaginal Speculum Med 
Vasocon® Eye Drops 
Vasopressin 20units/ml 
Veni Gard IV Dressing 7054431 (100/BX) 
Verapamil IV 4 ml (2.5 mg/ml Ansyr Syringe) 
Vial Amber 40Dr CRC WI Caps CS 105 
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Attachment D – Acronyms & Definitions 
 
Acronyms 
 


ACGIH American Conference of Government Industrial Hygienists 
ACM Asbestos-Containing Material 
AFB Air Force Base 
AFFTC/EM Air Force Flight Test Center/Environmental Management 
AP Accumulation Point 
AST Aboveground Storage Tank 
AUL Authorized Use List 
BEI Biological Exposure Indices 
BOL Bill of Lading 
HDSC Hazardous Distribution Support Center 
CMS Chemical Management System 
CCR California Code of Regulations 
CFR Code of Federal Regulations 
CRT Cathode Ray Tube 
DOT Department of Transportation 
DTSC Department of Toxic Substances Control 
EO Executive Order 
FIFRA Fungicide and Rodenticide Act 
HAZCOM Hazard Communication 
HAZWOPER Hazardous Waste Operator Emergency Responder 
HDSC Hazardous Distribution Support Center 
HMMS Hazardous Material Management System 
HWCL Hazardous Waste Control Law 
HSC California Health and Safety Code 
IH Industrial Hygienist 
LDR Land Disposal Restriction 
LQG Large Quantity Generator 
LRWQCB Lahontan Regional Water Quality Control Board 
MSDS Material Safety Data Sheet 
NFPA National Fire Protection Association 
NSN National Stock Number 
OSHA Occupational Safety and Health Administration 
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PCB Polychlorinated Biphenyl 
PPE Personal Protective Equipment 
RCRA Resource Conservation and Recovery Act 
SPCCP Spill Prevention Control and Countermeasures Plan 
SQG Small Quantity Generator 
SR Spill Response 
SWPPP Storm Water Pollution Prevention Plan 
SWRCB State Water Resources Control Board 
TRI Toxic Release Inventory 
TSDF Treatment, Storage, and Disposal Facility 
US EPA US Environmental Protection Agency 
UW Universal Waste 
WP Waste Profile 
VOCs Volatile Organic Chemicals 
ZM Zone Manager 


 
 
Definitions 
 


Aboveground 
Storage Tank 


An enclosed stationary device that is designed to store liquid 
materials.  It is constructed primarily of materials that provide 
structural support and its volume (including integral piping) is 
less than 10 percent beneath the surface of the ground. 


  


Accumulation 
Point 


A 90-day hazardous waste storage area. 


  


Asbestos Substances comprised of or derived from actinolite, amosite, 
anthophyllite, chrysotile, crocidolite, or tremolite. 


  


Asbestos-
Containing 
Material 


Any material or product that contains one percent or more 
asbestos. 


  


Hazardous 
Distribution 
Support Center 


Centralized locations (Buildings 4809, 4810, 4823, 4833, 
4840, 4852) for hazardous material storage and issue, and 
hazardous waste collection. 


  


Chemical 
Management 
System (CMS) 


DFRC’s system for managing hazardous materials and 
hazardous waste.  The CMS is based on the centralized 
purchase, storage, and issue of hazardous materials with data 
managed through a web-based information management 
system.  Hazardous waste is tracked from the point of 
generation to disposal. 
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The intent of the CMS is to assure that trained persons with 
appropriate protective equipment are using the proper amount 
and type of chemicals in a safe manner and location. 


  


Chemical Use 
Zone 


An area where a hazardous material is licensed to an 
individual for use in a specific manner with prescribed training 
and personal protective equipment. 


  


Discovered 
Waste 


A waste that is not part of a normal waste steam, generated 
from a maintenance operation, or generated from an 
abatement operation for asbestos or lead-based paint 


  


Environmentally 
Preferable 
Product or 
Service 


A product or service that has a reduced adverse effect on 
human health and the environment when compared with 
similar products or services that serve the same purpose. 


  


Hazardous 
Material 


A substance that is capable of posing a risk to health, safety, 
property, or the environment.  The term includes hazardous 
substances, hazardous wastes, high temperature materials, or 
other materials listed in the Hazardous Materials Tables in 49 
CFR 172.101. 


  


Hazardous 
Material Request 


Authorization from Code SH that is required before 
purchasing a hazardous material. 


  


Hazardous 
Waste 


A hazardous material that can no longer be used for its 
original purpose. 


  


Hazardous 
Waste 
Accumulation 
Point 


A central location for hazardous waste to be collected and 
held for a maximum 90 days. 


  


Hazardous 
Waste 
Contingency 
Plan 


A document setting out an organized, planned, and 
coordinated course of action to be followed in case of a fire, 
explosion, or release of hazardous waste or hazardous waste 
constituents at a US EPA permitted facility that could threaten 
human health or the environment. 


  


Lead Based 
Paint 


A paint that has any detectable amount of lead. 


  


Life-Cycle Cost 
Analysis 


The comprehensive examination of a product's environmental 
and economic effects throughout its lifetime, including new 
materials extraction, transportation, manufacturing, use, and 
disposal. 


  


Material Safety 
Data Sheet 


An information sheet provided by hazardous material 
manufacturers or distributors that summarizes product 
information such as ingredients, physical characteristics, 
hazards, safe storage, handling, and usage procedures, 
recommended personal protective equipment, and emergency 
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response. 
  


Personal 
Protective 
Equipment 


Clothing or equipment used to isolate a worker from direct 
contact with a hazardous material. 


  


Pollution Any hazardous substance entering a waste stream or 
otherwise released into the environment. 


  


Pollution 
Prevention 


Source reduction and other practices that reduce or eliminate 
the creation of pollution through increased efficiency in the 
use of raw materials, water, or other natural resources. 


  


Process 
Manager 


The manager of a process that generates hazardous waste 
 


  


Recycling Recovering materials from a solid or liquid waste stream for 
use as raw materials in a manufacturing or other process. 


  


Release Any intentional or accidental spill or leak into the environment, 
including discarding opened or unopened containers, of a 
hazardous material. 


  


Reportable 
Quantity 


The quantity of a hazardous material that triggers regulatory 
agency reporting requirements when it is released. 


  


Satellite Storage  An area where 55 gallons or less of waste may be 
accumulated for one year or less. 


  


Toxic Release 
Inventory Report 


An annual report sent to the US EPA that details the storage, 
use, or release of listed chemicals by a facility.  Also known as 
“Form R” Inventory Reports.   


  


Underground 
Storage Tank 


An enclosed stationary device that is designed to store liquid 
materials whose volume (including integral piping) is more 
than 10 percent beneath the surface of the ground. 


  


Uniform 
Hazardous 
Waste Manifest 


A regulatory shipping document required when transporting 
hazardous waste for offsite treatment, storage, or disposal.  It 
contains information regarding the contents of the waste, 
waste generator, transporter, and treatment, storage, or 
disposal facility. 


  


Universal Waste A California designation for non-Resource Conservation and 
Recovery Act wastes that require special handling. 


  


US EPA 
Identification 
Number 


The tracking number assigned by the US EPA to each 
hazardous waste generator, transporter, and treatment, 
storage, or disposal facility. 


  


Waste Stream The flow of a material through its usage, management as 
hazardous waste, to final disposition. 
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Capacity Data

		Asset Location		Asset #		Asset Description		loc detail		Manufacturer		Model#		Serial#		Horse Power (Motors)		KW(Generators, Transfomers)		Voltage		Ampacity (MCC, Switchgear)		Tonnage(Chillers, Cranes)		GPM
(Pumps)		Installation Date

		DAOF-B703		90148		AIR COMPRESSOR		NORTH EAST INSIDE CORNER OF BUILDING, SYSTEM PRE-ACTION		10001		UNKNOWN		UNKNOWN		50. HP				480

		DAOF-B703		403005		AIR COMPRESSOR, SCREW		SOUTH 1ST FLOOR, RM S143, COL 15 & 15.5		GARDNER DENVER		UNKNOWN		UNKNOWN

		DAOF-B703		91101		CHILLER		SOUTH EAST, CENTRAL UTILITY PLANT (CUP)		YORK		YKCPCRQ3-SHG		SETM-951580										400 TON 

		DAOF-B703		91102		CHILLER		SOUTH EAST, CENTRAL UTILITY PLANT (CUP)		YORK		YKCPCRQ3-SHG		STEM-951730										400 TON 

		DAOF-B703		90027		CRANE, OVERHEAD		HANGAR, TROLLY "F", 20 TON HOIST		SHEPARD NILES		N/A		136450										20

		DAOF-B703		90028		CRANE, OVERHEAD		HANGAR, TROLLY "E", 20 TON HOIST		SHEPARD NILES		N/A		136451										20

		DAOF-B703		90029		CRANE, OVERHEAD		HANGAR, TROLLY "F", 5 TON HOIST		SHEPARD NILES		N/A		TX0500										5

		DAOF-B703		90030		CRANE, OVERHEAD		HANGAR, TROLLY "E", 5 TON HOIST		SHEPARD NILES		N/A		TXD501										5

		DAOF-B703		92335		CRANE, OVERHEAD		HANGAR, TROLLY "G", 10 TON HOIST		SHEPARD NILES		3134256		136453										10

		DAOF-B703		92336		CRANE, OVERHEAD		HANGAR, TROLLY "H", 10 TON HOIST		SHEPARD NILES		3134256		136452										10

		DAOF-B703		90601		FAN, RETURN AIR		NORTH EAST MEZZANIE, FAN #7		ALADDIN AIR HANDLING		N-Line 402		81032

		DAOF-B703		90602		FAN, RETURN AIR		NORTH EAST MEZZANINE, FAN #8		ALADDIN AIR HANDLING		N-Line 402		81032

		DAOF-B703		90603		FAN, RETURN AIR		SOUTH WEST MEZZANINE, FAN #2		ALADDIN AIR HANDLING		N-LINE 402		N/A

		DAOF-B703		90604		FAN, RETURN AIR		SOUTH WEST MEZZANINE, FAN #1		ALADDIN AIR HANDLING		N-Line 402		81032

		DAOF-B703		90605		FAN, RETURN AIR		SOUTH EAST MEZZANINE, FAN #3		ALADDIN AIR HANDLING		N-LINE 402		N/A

		DAOF-B703		90606		FAN, RETURN AIR		SOUTH EAST MEZZANINE, FAN #4		ALADDIN AIR HANDLING		N-LINE 402		81032

		DAOF-B703		90607		FAN, RETURN AIR		NORTH WEST MEZZANINE, FAN #5		ALADDIN AIR HANDLING		N-LINE 402		81032

		DAOF-B703		90608		FAN, RETURN AIR		NORTH WEST MEZZANINE, FAN #6		ALADDIN AIR HANDLING		N-LINE 402		81032

		DAOF-B703		90016		GENERATOR, DIESEL		SOUTH OUTSIDE EAST EQUIPMENT YARD, GENERATOR, #1		C. ONAN		UNKNOWN		1990978204

		DAOF-B703		92083		GENERATOR, DIESEL		SOUTH OUTSIDE, GENERATOR #2		CUMMINS		DSFAE-5646069		100159819

		DAOF-B703		92084		GENERATOR, DIESEL		NORTH OUTSIDE, GENERATOR #3		CUMMINS		DSFAE-5646069		100159818

		DAOF-B703		90201		PUMP		SOUTH WEST MEZZANINE, DOMESTIC HOT WATER RECIRCULATION		BELL & GOSSETT		BOOSTER SERIES 100 L70		106197

		DAOF-B703		90202		PUMP		SOUTH EAST MEZZANINE, DOMESTIC HOT WATER RECIRCULATION		BELL & GOSSETT		BOOSTER SERIES 100 J80		102208

		DAOF-B703		90705		PUMP, CHILLED WATER		SOUTH EAST MEZZANINE		B&G//GOULD		21/2B-85/8BF//6-330771-03		830153//Y9

		DAOF-B703		90706		PUMP, CHILLED WATER		NORTH EAST MEZZANINE		B&G//GOULD		21/2B-85/8BF//6-330771-03		830152//BA10

		DAOF-B703		31260182		PUMP, CONDENSER WATER		SOUTH CENTRAL UTILITY PLANT (CUP), #1		PATTERSON		E4P9A/EM2515T		HVAC-CO72218-03/Z0804041271

		DAOF-B703		31260192		PUMP, CONDENSER WATER		SOUTH CENTRAL UTILITY PLANT (CUP), CONDENSER WATER PUMP #2		PATTERSON		E4P9A/EM2515T		HVAC-CO72218-04/Z0804041266

		DAOF-B703		31260193		PUMP, PRIMARY CHILLER		SOUTH CENTRAL UTILITY PLANT (CUP), CUP, PRIMARY CHILLER PUMP #1		PATTERSON		E4P9A/EM2513T		HVAC-C072219-01

		DAOF-B703		31260194		PUMP, PRIMARY CHILLER		SOUTH CENTRAL UTILITY PLANT (CUP), CUP, PRIMARY CHILLER PUMP #2		PATTERSON		E4P9A/EM2513T		HVAC-C072219-01

		DAOF-B703		31260206		PUMP, SECONDARY CHILLED WATER		SOUTH EAST OUTSIDE, BY BOILERS, SECONDARY CHILLER PUMP #1		WEG		04018ET3E324T		N/A

		DAOF-B703		31260207		PUMP, SECONDARY CHILLED WATER		SOUTH EAST OUTSIDE, BY BOILERS, SECONDARY CHILLER PUMP #2		WEG		04018ET3E324T		N/A

		DAOF-B703		90002		TRANSFORMER, OIL FILLED		SOUTH EAST OUTSIDE		GE		M 123882B		6EK 45257

		DAOF-B703		90006		TRANSFORMER, OIL FILLED		SOUTH WEST OUTSIDE		10001		UNKNOWN		UNKNOWN

		DAOF-B703		90010		TRANSFORMER, OIL FILLED		NORTH EAST OUTSIDE		10001		UNKNOWN		UNKNOWN

		DAOF-B703		90014		TRANSFORMER, OIL FILLED		NORTH WEST OUTSIDE		10001		UNKNOWN		UNKNOWN

		DFRC-B192		803002		GENERATOR, DIESEL		LRO TOWER		MQ POWER		DCA-6055I2		3714101		77.HP		35.KW/ 60KVA		120/ 240		ENGINE.ISUZU-A-6BGI

		DFRC-B192		803015		GENERATOR, DIESEL		NOT THERE		CUMMINSW		0		34760199										NOT THERE

		DFRC-B4720		403001		AIR COMPRESSOR, SCREW		MECHANICAL RM		INGERSOL-RAND		15H-SP		K1060 U85-A		15 HP		15 KVA		460								YEAR. 1984

		DFRC-B4720		803012		GENERATOR, DIESEL 		OUTSIDE NORTH EQUIP. ROOM 107		DETROIT 92 POWER		572RSL5032BF-W		XH-3823966		?		KW 450 KVA 563 		120/208/277/480

		DFRC-B4720		2301008		POWER SUPPLY, UPS		UPS RM		EPE TECHNOLOGIES		UPS 42255480S49		29579-00						480V AC.30

		DFRC-B4800		1032002		AIR COMPRESSOR		2ND FLOOR ROOF F/H-6		THE KARGARD   COMPANY		CAT. M3112		400495 / WI-94		.75 HP				208/234/460								YEAR. 1963

		DFRC-B4800		1032003		AIR COMPRESSOR		2RD FLOOR ROOF F/H-7A		10001		UAI-5020G		L3790										NOT THERE

		DFRC-B4800		1201001		AIR COMPRESSOR OIL		1ST FLOO ROOF F/H 1A		TBO INGERSOLL-RAND		235HNLC2		30T721852		2.HP

		DFRC-B4800		4201002		AIR COMPRESSOR 		3RD FLR/ RM 3105 EQUIPMENT ROOM 		GARDNER DENVER		CHSMOA-MTO11-75		D020326		3. HP				115/208/230				50 GALONS				20/2005

		DFRC-B4800		1018001		CHILLER, ROTARY SCREW		2ND FLOOR ROOF F/H-6  #1		YORK MILLENIUM		PIN.YCWS0200SC46YAASSX-		SNLM-848220 /M435490-94P				(2). COMPRESSOS		460				400 TON				12/5/02

		DFRC-B4800		1019001		CHILLER, ROTARY SCREW		1ST FLOOR ROOF F/H-1A  #1		YORK		YSDCDBS3-CMB		SNCM-506760 /M172380-96-A		308. HP				460		REFR.840 LBS 22-R		400 TON

		DFRC-B4800		1019002		CHILLER, ROTARY SCREW		1ST FLOOR ROOF F/H-1A  #2		YORK MILLENIUM		YSDCDBS3-CMC		SLEM-301890						460		REFR.840 LBS 22-R		200 TON				5/5/96

		DFRC-B4800		1008001		FAN, RETURN AIR		2ND FLOOR ROOF F/H-6  #1		ENERGY LABS INC		C77101-FCH-L		0410-2683-1		10. HP				460								5/19/05

		DFRC-B4800		1008002		FAN, RETURN AIR		3RD FLR/ RM 3104 EQUIPMENT ROOM		10001		52480		A08715

		DFRC-B4800		1008003		FAN, RETURN AIR		3RD FLR/ RM 3109 EQUIPMENT ROOM		10001		5-1680		A03720

		DFRC-B4800		1008004		FAN, RETURN AIR		1ST FLOOR ROOF F/H-1		MCQUAY		1008004 /CAH021FDC		98J0030800 														6/6/98

		DFRC-B4800		1008006		FAN, RETURN AIR		2ND FLOOR ROOF F/H- 6  #2		ENERGY LABS INC		C83101-FCLH-L		0410-2683-2		10. HP				460								5/16/05

		DFRC-B4800		1003003		FAN, SUPPLY AIR		1ST FLOOR ROOF F/H-1		MCQUAY		S-1930		A08719														6/6/98

		DFRC-B4800		1003011		FAN, SUPPLY AIR		2ND FLOOR ROOF F/H-6 #1		ENERGY LABS INC		1003011 /C77101-FCH-L		JOB NO.0410-2683-1		2.5. HP				460								5/19/98

		DFRC-B4800		1003013		FAN, SUPPLY AIR		2ND FLOOR ROOF F/H-6 #2		ENERGY LABS INC		C83101-FC-L		JOB NO. 0410-2683-2		30. HP				460								5/16/05

		DFRC-B4800		1122039		PANEL, MOTOR STARTER CONTROL		1ST FLOOR ROOF F/H-1A CONDENSER WATER PUMPS		CALHOUN & POXON CO. INC		AK24-081-01-XX-4		34836		40. HP				480

		DFRC-B4800		1122040		PANEL, MOTOR STARTER CONTROL		1ST FLOOR ROOF F/H-1A CHILLED WATER PUMPS		CALHOUN & POXON CO, INC		AK24-081-01-XX-4		34836		75. HP				480

		DFRC-B4800		1137009		PUMP, CHILL WATER		1ST FLOOR ROOF F/H-1A  #1		PACO PUMP		1150157158A11		NH92D0519001		.75. HP				230/460						1032/TDH.170

		DFRC-B4800		1137010		PUMP, CHILL WATER		2ND FLOOR ROOF F/H-6  #1		PACO PUMP		3BB-KPSM		2AA15255A		15. HP				208/220/440

		DFRC-B4800		1137012		PUMP, CHILL WATER		1ST FLOOR ROOF F/H-1A  #2		PACO PUMP		1150157158A11		OH92D0519001		75. HP				230/460						1032/TDH.170

		DFRC-B4800		1137013		PUMP, CHILL WATER		2ND FLOOR ROOF F/H-6  #2		PACOPUMP		3BB-KPSM		2AA152558		15. HP				208/220/440

		DFRC-B4800		1140002		PUMP, CONDENSER WATER		1ST FLOOR ROOF F/H-1A  #1		PACOPUMP		11601231A6C11		ZG92D0518801A		40DP				230/460						1500/TDH. 85

		DFRC-B4800		1140003		PUMP, CONDENSER WATER		2ND FLOOR ROOF F/H-6  #1		PACO PUMP		11-40957-133201		SC88D0514801B		15,HP				230/460						405/ TDH.70

		DFRC-B4800		1140004		PUMP, CONDENSER WATER		1ST FLOOR ROOF F/H-1A  #2		PACO PUMP		11601231A6C11		ZG92D0518801B		40DP				230/460						1500/ TDH.85

		DFRC-B4800		1140005		PUMP, CONDENSER WATER		2ND FLOOR ROOF F/H-6  #2		PACO PUMP		11-40957-133201		SC88D0514801A		15.HP				230/460						450/ TDH. 70

		DFRC-B4800		1140006		PUMP, CONDENSER WATER		2ND FLOOR ROOF F/H- 6 OUTSIDE		10001		1535 /CAT NO.25D5A		1669430/ FO44-4838-1-15		1. HP				115

		DFRC-B4801		1017006		CHILLER, AIR COOLED		HANGAR SOUTH EAST OUTSIDE		TRANE		CGAEC404AABIFSTHWO		J93M83586				VA.420		480		38.0 LBS OF. R-22		40 TON

		DFRC-B4809		2217000		SWITCHBOARD		OUTSIDE EAST ELECTRICAL RM		CUTLER-HAMMER 		VXLA23302    G.O,NO		0				65.KVA		480Y-277		NEMA-1						11/5/98

		DFRC-B4820		401177		AIR COMPRESSOR		3RD FLOOR F/H - 8		CHAMPION		30BV2SR7CC		BV4132/S.U.WO3111215C8		3/4. HP				208/230/460		30.GALLONS						YEAR. 1994

		DFRC-B4820		403002		AIR COMPRESSOR, SCREW		1ST FLOOR. S.E OUTSIDE COMPRESSOR RM		GARDNER DENVER		ESMF- EAQP48		739289		100

		DFRC-B4820		403003		AIR COMPRESSOR, SCREW		1ST FLOOR SSOUTH EAST OUTSIDE COMPRESSOR RM		GARDNER DENVER		403003		802735		100

		DFRC-B4820		301018		CHILLER		3RD FLOOR F/H - 8		CARRIER		30HR090-F600		3693J06585		 		(3) COMPRESSORS		460		44.LBS. 22-R		60- TON

		DFRC-B4820		1301005		CRANE, OVERHEAD BRIDGE		HANGAR INSIDE		SHEPARD NILES		70135		140916		7.5				460				5-TON				YEAR. 2010

		DFRC-B4820		603004		FAN, RETURN AIR		3RD FLOOR F/H-8		HK PORTER		603004 /SWSI		16558						208/230/460								8/22/65

		DFRC-B4820		604005		FAN, SUPPLY AIR		3RD FLOOR F/H - 8		HK PORTER		604005 /SWSI		16557 /U3961008370		10. HP				230/460								8/22/65

		DFRC-B4820		2301000		POWER SUPPLY, UPS		3RD FLOOR F/H - 8		MGE		72-160400-44-125KVA480480		B02-10555				15.KVA		480V/208V

		DFRC-B4820		103812		PUMP, CHILL WATER		3RD FLOOR F/H - 8 #2		PACOPUMP		1125955133A111742		PJ94D0409401A		7.1/2. HP				208/230/460						220    TDH.80

		DFRC-B4820		103813		PUMP, CHILL WATER		3RD FLOOR F/H - 8 #1		PACOPUMP		1125955133A111742		PJ94D0409401D		7.1/2.HP				208/230/460						220   TDH.80

		DFRC-B4820		106005		PUMP, CONDENSER		3RD FLOOR F/H - 8 #4		PACOPUMP		1125955133A111724		PJ94D0409402A		7.1/2.HP				208/230/460						210 / TDH.60

		DFRC-B4820		106006		PUMP, CONDENSER		3RD FLOOR F/H - 8 #3		PACOPUMP		1125955133A111742		PJ94D0409402B		7.1/2.HP				208/230/460						211 / TDH.60

		DFRC-B4821		403004		AIR COMPRESSOR, SCREW		OUTSIDE EAST SIDE		LEROI DRESSER		403004 /A219-101-10		4154-277 / 4154X277		75.HP				230/460

		DFRC-B4822-PSSF		9159030		SWITCHBOARD		INSIDE EQUIPMENT ROOM. MDP-A. P.S.S.F		GE POWER MASTER 		G.O.NO.LA.91O7.157		CAT.NO.FDPS.367						480/277/600.AC								12/4/91

		DFRC-B4822-PSSF		1702011		TRANSFORMER, OIL FILLED		OUTSIDE P.S.S.F		10001		UNKNOWN		232966-4391

		DFRC-B4823		301006		CHILLER		2ND FLOOR EQUIPMENT RM 212		TRANE		RTWA0904 XH01 D3DOWN		UO6L00753						480 AC				75.TON				YEAR. 2006

		DFRC-B4823		1137025		PUMP, CHILL WATER		2ND FLOOR EQUIPMENT RM 212         PUMP #1		PACO PUMP		11-20707-133L01-156		98D0542601.A		2.HP				208/230/460				IMP.DIA.  6.48		GPM 150/   TDH.35

		DFRC-B4823		1137026		PUMP, CHILL WATER		2ND FLOOR EQUIPMENT RM 212         #2		PACO PUMP		11-20707-133LO1-1562		98D0542601. B		2.HP				208/230/460				IMP.DIA.  6.48		GPM 150/   TDH.150

		DFRC-B4823		1140013		PUMP, CONDENSER WATER		2ND FLOOR EQUIPMENT RM 212         #2		PACO PUMP		11-20707-133LO1-1682		98D0542602. A		5.HP				208/230/460				IMP.DIA.  6.84		GPM.220/ TDH.40

		DFRC-B4823		1140014		PUMP, CONDENSER WATER		2ND FLOOR EQUIPMENT RM 212           #1		PACO PUMP		11-20707-133LO1-1683		98D0542602. B		5.HP				208/230/460				IMP.DIA.  6.84		GPM.220/ TDH.40

		DFRC-B4823		2217005		SWITCHBOARD		INSIDE MACHINE SHOP NPP1A		SQUARE D		CAT.NO.1147223   7007		DEFRONT.SW.SEC.NO.D-811704						480Y-277

		DFRC-B4824		401001		AIR COMPRESSOR		OUTSIDE NORTH		SPEEDAIR		3Z7495		30T591404/ID .61370/NI2N2810		3.HP				230/460

		DFRC-B4824		803014		GENERATOR, DIESEL		OUTSIDE FRONT		CUMMINS. GENSET		230DFA B		B940,535182		3.HP		KW 230/       KVA 288		110/277 /480

		DFRC-B4825		8032002		GENERATOR, DIESEL		OUTSIDE WEST GENERATOR		CATERPILLAR		8032002 / SP4		9ABO2939				KW O.8- KVA 100		480

		DFRC-B4825		2301001		POWER SUPPLY, UPS		INSIDE POST 1 COM RM		MGE GALAXY3000		7217O200-10		A02-10991				20KVA/208/208		208 VAC								5/5/02

		DFRC-B4833		401003		AIR COMPRESSOR		OUTSIDE NORTH EQUIPMENT ROOM 107		KAESER		ASD30		1565		30.0.HP				208/120V/460								5/5/10

		DFRC-B4837		401006		AIR COMPRESSOR		INSIDE NORTH EAST WOODSHOP		CHICAGO PNEUMATIC		RCP3561B		HOP261736		3.5. HP				208/230

		DFRC-B4837		107203		PUMP, SEWER EJECTOR		OUTSIDE SOUTH EAST CORNER		NISKAYUNA		0		4248894		1,0. HP												11/5/05

		DFRC-B4838		1032007		AIR COMPRESSOR		1ST FLOOR RM 112		JOHNSON		#1. 210                #2.210QRBLI		#1. 6120062          #2. 6165522		1. 1/2. HP (# 1&2)		(2.COMPRESSOR   S 2.MOTORS)		#1.208/220/440		#2208/230/ 460						5/5/87

		DFRC-B4838		1018003		CHILLER, WATER COOLED		1ST FLOOR RM 112 #1		YORK MILLENIUM		YCWZ33ABO-46PA		SFKM-456160				(2 COMPRESSORS)		380/415/460		REFRIGERANT. 22R. 60 LBS		200 TON

		DFRC-B4838		1008005		FAN, RETURN AIR		2ND FLOOR RM 206		0		0		0

		DFRC-B4838		3132002		POWER SUPPLY, UPS		1ST FLOOR UPS     ROOM 142 #1		MGE ESP.7000		72-130116-44   		E05-12405				300.KVA		480 VAC								2/2/97

		DFRC-B4838		3132005		POWER SUPPLY, UPS		1ST FLOOR UPS     ROOM 142 #2		MGE ESP.7001		72-130116-44		E05-12398				300.KVA		480 VAC								2/2/97

		DFRC-B4838		1137016		PUMP, CHILLED WATER		1ST FLOOR ROOM 112 PUMP  #1		G&LA GOULDS PUMPS		1-1/2XZ2-6.    CAT.35T22035		2057430		2. HP				208/230/460						IMP.DIA.      4-1/16		2/2/91

		DFRC-B4838		1137017		PUMP, CHILLED WATER		1ST FLOOR ROOM 112 PUMP  #3		G&LA GOULDS PUMPS		2BC 8 BF		1295117		3. HP				230/460						92

		DFRC-B4838		1137018		PUMP, CHILLED WATER		1ST FLOOR ROOM 112 PUMP #2		BELL & GOSSETT		2BC 8 BF		1295118		3. HP				230/460						92

		DFRC-B4838A				PANEL, MOTOR STARTER CONTROL		0		0		0		0

		DFRC-B4838A				PANEL, MOTOR STARTER CONTROL		0		0		0		0

		DFRC-B4838B		803023		GENERATOR, DIESEL		SUBSTATION 26 OUTSIDE		CUMMINGS		DQGAB-7466799		K080222874				1512		480								11/5/08

		DFRC-B4838B		2301010		POWER SUPPLY, UPS		SUBSTATION 26 IN UPS ROOM UPS. #1		MGE  ESP.6000		E6TUPS300#765210-ESPS.6300/44.66		E10-10006				150.TO.750.KVA		480								4/29/11

		DFRC-B4838B		2301011		POWER SUPPLY, UPS		SUBSTATION 26 IN UPS ROOM UPS. #2		MGE ESP.6000		E6TUPS300#765210-ESPS.6300/45.66		E10-10007				150.TO.750.KVA		480								4/29/11

		DFRC-B4838B		1702059		TRANSFORMER, OIL FILLED		SUBSTATION 26 OUTSIDE T-1		COOPER POWER SYSTEMS		00008A64TXKA		CPO859000260

		DFRC-B4838B		1702060		TRANSFORMER, OIL FILLED		SUBSTATION 26 OUTSIDE T-2		COOPER POWER SYSTEMS		00008A64TXKA		CPO859000261

		DFRC-B4838-CITC		1018004		CHILLER, WATER COOLED		CITC OUTSIDE CHILLER IN A BOX		YORK INTERNATIONAL		PIN.YCWLO156SE46XAASDTX-		SKWM716600		3.HP		(6) COMPRESSORS		460				140 TONS				5/1/10

		DFRC-B4838-CITC		2181004		PANEL, MAIN SWITCH BOARD		CITC 1ST FLOOR ELECTRICAL RM MSB1		SQUARE D		G-156809		28314412-001						480Y-277		800						4/19/11

		DFRC-B4838-CITC		2181005		PANEL, MAIN SWITCH BOARD		CITC 1ST FLOOR ELECTRICAL RM MSB2		SQUARE D		G-156810		28314412-002						480Y-277		800						4/19/11

		DFRC-B4838-CITC		1137027		PUMP, CHILLED WATER		CITC OUTSIDE CHILLER IN A BOX #1		ARMSTRONG		07.18ET3E21  3TC		213TC     1008273516		3. HP		HP.KVA.7.5(5.5)		208/230/460								6/24/10

		DFRC-B4838-CITC		1137028		PUMP, CHILLED WATER		CITC OUTSIDE CHILLER IN A BOX #2		ARMSTRONG		07.18ET3E21  3TC		213TC     1008273524		3. HP		HP.KVA.7.5(5.5)		208/230/460								6/24/10

		DFRC-B4838-CITC		1140015		PUMP, CONDENSER WATER		CITC OUTSIDE CHILLER IN A BOX #1		ARMSTRONG		07.18ET3E21  3TC		213TC     1008273514		3. HP		HP.KVA.7.5(5.5)		208/230/460								6/24/10

		DFRC-B4838-CITC		1140016		PUMP, CONDENSER WATER		CITC OUTSIDE CHILLER IN A BOX #2		ARMSTRONG		07.18ET3E21  3TC		213TC     1008273537		3. HP		HP.KVA.7.5(5.5)		208/230/460								6/24/10

		DFRC-B4840		1032005		AIR COMPRESSOR		1ST FLOOR RM 158		T 39 INGERSOLL RAND		1032005 /242C2		30t680547/ 30T.680547		5. HP				208/230/460

		DFRC-B4840		1018006		CHILLER, CENTRIFUGAL 		1ST FLOOR RM 158  # 1		YORK YT MILLENNIUM		YTA2B2B2-CGD		YHVM376704		3/4. HP				460		REFR.PSLG. 15		225

		DFRC-B4840		1018007		CHILLER, CENTRIFUGAL 		1ST FLOOR RM 158  # 2		YORK YT ISN CODEPAK		YTB1C3C1CJF		YNAM-000259		3/4.HP				460		REFR.PSLG. 15		225

		DFRC-B4840		1018008		CHILLER, CENTRIFUGAL 		1ST FLOOR RM 158   # 3		YORK YT ISN CODEPAK		YTC3C1C1-CJF		YNAM-000290		3/4.HP				480		REFR.PSLG. 15		225

		DFRC-B4840		4082001		GENERATOR, 400HZ		1ST FLOOR RM 161 SOUTH SIDE UPS RM		TELEDYNE.INET		4082001/RVA64.200CPGMZ		20113-87A-1		308. HP		250. KVA. 200.KW		251/276/480		475V. 400HZ						11/5/88

		DFRC-B4840		4082002		GENERATOR, DIESEL		OUTSIDE SOUTH SIDE		CATERPILLAR		4082002/7C1300		24Z07667		1482		KW1,000/1105 KVA-125C		1503								8/11/96

		DFRC-B4840		3213004		POWER SUPPLY		1ST FLOOR RM 126 28 VDC		10001		LT-863-43713		UNKNOWN

		DFRC-B4840		31260136		POWER SUPPLY, UPS		1ST FLOOR RM 161, UNIT  #1		MGE-SYSTEMS EPS.7000.UPS		72-130116-44-EPS-7300-4466		R08-10029				300 KVA		390/480 VAC								5/17/08

		DFRC-B4840		31260137		POWER SUPPLY, UPS		1ST FLOOR RM 161, UNIT  #2		MGE-SYSTEMS EPS.7000.UPS		72-130116-44-EPS-7300-4466		R08-10028				301 KVA		390/480 VAC								5/17/08

		DFRC-B4840		1137022		PUMP, CHILL WATER		1ST FLOOR EQUIP RM 158 PUMP #4		PEERLESS.PUMP		4AE12		453262		15. HP				230/460

		DFRC-B4840		1137023		PUMP, CHILL WATER		1ST FLOOR EQUIP RM 158 PUMP #5		WEINMAN		3L6		206457		15. HP				230/460						385 / PI.HD93		11/4/92

		DFRC-B4840		1137024		PUMP, CHILL WATER		1ST FLOOR EQUIP RM 158 PUMP #6		WEINMAN		4L2-200P14GD  TO55HAD		206359		20.HP				230/460						500  /   FI.HD.107		11/3/92

		DFRC-B4840		1140007		PUMP, CONDENSER		1ST FLOOR RM 158 PUMP  #2		WEINMAN		462		T1421291		30. HP				230/460						IMP.DIA. 11.00		4/11/09

		DFRC-B4840		1140010		PUMP, CONDENSER		1ST FLOOR RM 158 P-1		PEERLESS.PUMP		4AE11		453261		25. HP				230/460

		DFRC-B4840		1140012		PUMP, CONDENSER		1ST FLOOR RM 158 P-3		WEINMAN		4L2/200P14GDTOSHAD		206360		20. HP				230/460						578/ IT.HD.98		11/3/92

		DFRC-B4840		1134005		PUMP, COOLING TOWER		1ST FLOOR RM 158 9A		ARMSTRONG		4030BF		511259		3. HP				230/460						25/             IMP.DIA.6.5

		DFRC-B4840		1134006		PUMP, COOLING TOWER		1ST FLOOR RM 158 9B		ARMSTRONG		4030 BF		511258		3. HP				230/460						25/             IMP.DIA.6.5

		DFRC-B4840		2065001		PUMP, FIRE DIESEL ENGINE ASSY. & CONTROLLER		1ST FLOOR RM 123 FIRE PUMP ROOM #1		CATERPILLAR		3306B		64Z06177		231. HP		172.KWA

		DFRC-B4840		2065002		PUMP, FIRE DIESEL ENGINE ASSY. & CONTROLLER		1ST FLOOR RM 123 FIRE PUMP ROOM #2		CATERPILLAR		3306B D1		64Z06882		231. HP		172.KWA

		DFRC-B4840		2065003		PUMP, FIRE DIESEL ENGINE ASSY. & CONTROLLER		1ST FLOOR RM 123 FIRE PUMP ROOM #3		CATERPILLAR		3306B D1		64Z04490		231. HP		172.KWA

		DFRC-B4840		3184001		TRANSFORMER, OIL FILLED		SUBSTATION 25  (T-#1) SOUTH WEST		COOPER		CAT.NO.000D5		326002113				2500 KVA		12470/  480		116 AMP						11/5/03

		DFRC-B4840		3184002		TRANSFORMER, OIL FILLED		SUBSTATION 25  (T-#2) SOUTH WEST		COOPER		A66W14A		32002114				2500 KVA		12470/  480		116 AMP						11/5/03

		DFRC-B4847		401002		AIR COMPRESSOR		OUTSIDE EAST SIDE		CAST IRON SERIES SPEEDAIRE		5Z400B2		122095L-795451		5. HP				208/230/ 460

		DFRC-B4848		2301005		POWER SUPPLY, UPS		INSIDE UPS ROOM		MGE EPS 6000		72.130104.00    ESP.6500/4466		206754-0148/40						480 VCA

		DFRC-B4851		2301012		POWER SUPPLY, UPS		INSIDE ROOM 113		MGE GALAXY3000		72-1703000-10		A08-10130				30 KVA/208		48 VCA								7/7/08

		DFRC-B4853		4801021		PUMP, FIRE DIESEL ENGINE ASSY. & CONTROLLER		INSIDE # 1		CATERPILLAR		34609B D1		16TB11452

		DFRC-B4853		4801022		PUMP, FIRE DIESEL ENGINE ASSY. & CONTROLLER		INSIDE # 2		CATERPILLAR		0		6TB11449

		DFRC-B4853		4801023		PUMP, FIRE DIESEL ENGINE ASSY. & CONTROLLER		INSIDE # 3		CATERPILLAR		3406		6TB12325

		DFRC-B4853		4801024		PUMP, FIRE DIESEL ENGINE ASSY. & CONTROLLER		INSIDE # 4		CATERPILLAR		3406		6TB12325

		DFRC-B4856		401004		AIR COMPRESSOR		INSIDE SOUTH EAST CORNER		CHICAGO PNEUMATIC		3600060SNA001/ P/N.8090250616		HOP261737		3.5. HP		60.GALLON		208/230								5/5/10

		DFRC-B4866		401005		AIR COMPRESSOR		OUTSIDE BLDG 4833 WALL IN SHOP		INGERSOLL-RAND		NOT THERE		0				NOT THERE										NOT THERE

		DFRC-B4872		ADD #		AIR COMPRESSOR		INSIDE GENERATOR ROOM		SPEEDAIRE		4B233E		L11Y11/03-00008		1. HP				120V/ 240		30.GALLONS						5/5/04

		DFRC-B4872		803019		GENERATOR, DIESEL		INSIDE #1		CUMMINS		1750DQKB-3774		J030555889				1.75 MEGA WATTS		7200/  13800								9/23/03

		DFRC-B4872				GENERATOR, DIESEL ENGENE		INSIDE GENERATOR ROOM #1		CUMMINS		QSK60-G6		SO.PL028-3/ REF. NO.1003823-07				ENGENE.NO. 33154834 		7970/  13800

		DFRC-B4872		803020		GENERATOR, DIESEL		INSIDE GENERATOR ROOM #2		CUMMINS		1750DQKB-3774		JO30555888				1.75 MEGA WATTS		7970/  13800								9/26/03

		DFRC-B4872				GENERATOR, DIESEL ENGENE		INSIDE GENERATOR ROOM#2		CUMMINS		QSK60-G6		SO.71028-12/REF. 1003823-07				ENGENE.NO. 33154832 		7970/  13800

		DFRC-B4872		803021		GENERATOR, DIESEL		INSIDE GENERATOR ROOM #3		CUMMINS		1750DQKB-4612		I040697746				1.75 MEGA WATTS		7970/  13800								9/24/04

		DFRC-B4872				GENERATOR, DIESEL ENGENE		INSIDE GENERATOR ROOM #3		CUMMINS		DSK60-G6		SO.71028-28/REF. NO.1003823-07				ENGENE.NO. 33157578		7970/  13800

		DFRC-B4872		803022		GENERATOR, DIESEL		INSIDE GENERATOR ROOM #4		CUMMINS		1750DQKB-4612		I040697745				1.75 MEGA WATTS		7970/  13800								9/13/04

		DFRC-B4872				GENERATOR, DIESEL ENGENE		INSIDE GENERATOR ROOM #4		CUMMINS		QSK60-G6		SO.21028-27/REF. NO.1003823-07				ENGENE.NO. 33157568		7970/  13800

		DFRC-B4872		3132004		POWER SUPPLY, UPS		INSIDE CONTROL RM		MGE		72-160400-44		94196-01				125 KVA		480.VAC								8/5/04

		DFRC-B4872		3184003		TRANSFORMER, OIL FILLED		OUTSIDE NORTH		VANTRAN		CP		03V6269				225 KVA		12470.4800/277		DELTA						5/5/04

		DFRC-B4874		803016		GENERATOR, DIESEL		INSIDE		DETROIT MAGNAMAX DVR		572RSL4024		WA-GM06401-01-0994		3. HP		KW 400- KVA 500		480

		DFRC-B4875A		2301004		POWER SUPPLY, UPS		INSIDE		MGE EPETECHNOLOGIE		72-130101-00-EPS-6225/4466		59874-01-9511						480 VAC

		DFRC-B4887		803000		GENERATOR, DIESEL		OUTSIDE		CUMMINS		DKAE-5567925		IO20415414		1.HP		20 KVA		110/220

		DFRC-B4981		803001		GENERATOR, DIESEL		OUTSIDE		CUMMINS		DGCB-5567673		H020408123				KVA  40.2		110/240/  416/400

		DFRC-B4982		401179		AIR COMPRESSOR		EQUIPMENT ROOM		JOHNSON		CAT#. L1310M		SPEC. 35J384W76		1.HP				115/203/230

		DFRC-B4982		ADD #		AIR COMPRESSOR		INSIDE MECHANICAL RM SOUTH SIDE		CRAFTSMAN		919.1765				5.HP				240

		DFRC-B4982		301008		CHILLER		OUTSIDE WEST		DUNHAM BUSH		AC60AQ		669101A93C				NOT THERE				NOT THERE		60

		DFRC-B4982		ADD #		CHILLER		OUTSIDE WEST  (UNIT #1)		CARRIER		30RAP0406DA00      100		2311Q42515						460				40. TON				9/29/11

		DFRC-B4982		ADD #		CHILLER		OUTSIDE WEST  (UNIT #2)		CARRIER		30RAP0406DA00      100		2311Q42509						460				40. TON				9/29/11

		DFRC-B4982		ADD #		TANK EXPANSION		OUTSIDE WEST  BY CHILLERS		CERTIFIED BY ROY E HANSON JR MFG				442050														8/22/11

		DFRC-B4982		803004		GENERATOR, DIESEL		INSIDE MECHANICAL RM SOUTH SIDE		CATERPILLAR 3408		803004		78Z02232		HP.450		KWA 8- KVA 400		480								10/5/86

		DFRC-B4982		2301003		POWER SUPPLY, UPS		INSIDE UPS RM #1		EPE TECHNOLOGIES		72-131520-000-99-16566-07		61717-04 95/21								JOB NO.61717,04						5/23/95

		DFRC-B4982		103026		PUMP, CHILL WATER		INSIDE MECHANICAL RM #1		PACOPUMP		11-20121-133L11-178		NH92D0518901B		HP.3				230/460						106/TDH.110

		DFRC-B4982		103771		PUMP, CHILL WATER		INSIDE MECHANICAL RM #2		PACOPUMP		1120121133A11		NH92D0518901A		HP.3				230/460						106/TDH.110

		DFRC-NB081		1702001		TRANSFORMER, OIL FILLED		SUBSTATION 1  (UNIT A)  NORTH    SIDE B-4848		MGM		P0750TU-240		93-52149				750. KVA		12470/ 480		3500 AMP						5/5/93

		DFRC-NB081		1702002		TRANSFORMER, OIL FILLED		SUBSTATION 1  (UNIT B) B-4848		ABB		PC-1002		PA10240-001				2000 KVA		12470/ 480		93. AMP						11/2/01

		DFRC-NB081		1702003		TRANSFORMER, OIL FILLED		SUBSTATION 1  (UNIT C) NORTH    SIDE B-4848		MGM		CAT.NO. P0750TU-239		93-52150				750 KCA		12470/ 208		35. AMP						5/5/93

		DFRC-NB081		1702005		TRANSFORMER, OIL FILLED		SUBSTATION 1  (UNIT F)  NORTH    SIDE B-4848		ABB		F6AE775JWK		10J440234				750 KCA		12470/ 480		35. AMP						11/5/01

		DFRC-NB082		1702006		TRANSFORMER, OIL FILLED		SUBSTATION 2  SOUTH  SIDE   B-4805		MGM		0		084-50527B

		DFRC-NB082		1702036		TRANSFORMER, OIL FILLED		SUBSTATION 2  SOUTH  SIDE   B-4805		MGM		0		84-50527A

		DFRC-NB083		1702008		TRANSFORMER, OIL FILLED		SUBSTATION 3  (UNIT #1) WEST SIDE B-4820		GEC. ALSTHOM BALTEAU		XB-43101		PZC-0297				2000/2300 KVA		280Y277

		DFRC-NB083		1702009		TRANSFORMER, OIL FILLED		SUBSTATION 3  (UNIT #10)  WEST SIDE B-4820 MEZZANINE		GEC. ALSTHOM BALTEAU		BX-43091		PZC-0262				2000/2300 KVA		13094/11847/480

		DFRC-NB083		1702010		TRANSFORMER, OIL FILLED		SUBSTATION 3  (UNIT #8)  WEST SIDE B-4820 MEZZANINE		GEC. ALSTHOM BALTEAU		BX-43091		PZC-0263				2000/2300 KVA		13094/11847/480

		DFRC-NB083		1702013		TRANSFORMER, OIL FILLED		SUBSTATION 3  (UNIT #6)  WEST SIDE B-4820		GE		NP.263A5548		M156996				2000/2300 KVA		2470/480/277		2000 AMP/KVA

		DFRC-NB083		1702015		TRANSFORMER, OIL FILLED		SUBSTATION 3  (UNIT #9)  WEST SIDE B-4820 MEZZANINE		GEC. ALSTHOM BALTEAU		BX-43091		PZC-0219				2000/2300 KVA		13094/11847

		DFRC-NB083		1702020		TRANSFORMER, OIL FILLED		SUBSTATION 3  (UNIT #2)  WEST SIDE B-4820		GEC. ALSTHOM BALTEAU		BX-43101		PZC-0296				2000/2300 KVA		13094/11847

		DFRC-NB083		1702024		TRANSFORMER, OIL FILLED		SUBSTATION 3  (UNIT #3)  WEST SIDE B-4820		GEC. ALSTHOM BALTEAU		BX-43101		PZD-0295				2000/2300 KVA		13094/11847

		DFRC-NB083		1702028		TRANSFORMER, OIL FILLED		SUBSTATION 3  (UNIT #4)  WEST SIDE B-4820		GEC. ALSTHOM BALTEAU		BX-43111		PZD-0378				2000/2300 KVA		13094/11847

		DFRC-NB083		1702029		TRANSFORMER, OIL FILLED		SUBSTATION 3  (UNIT #5)  WEST SIDE B-4820		GEC. ALSTHOM BALTEAU		BX-43111		PZD-0379				2000/2300 KVA		13094/11847

		DFRC-NB083		1708004		TRANSFORMER, OIL FILLED		SUBSTATION 3  (UNIT #7)  WEST SIDE B-4820 MEZZANINE		GEC ALSTHOM BALTEAU		BX-43111		PDZ-0377				2000/2300 KVA		13094/11847

		DFRC-NB084		1702017		TRANSFORMER, OIL FILLED		SUBSTATION 4 NORTH SIDE B-4826		SIEMENS		01-1800-76178		PAJ-1199				750 KVA		12470/  480		35.AMP						11/5/99

		DFRC-NB085		1702018		TRANSFORMER, OIL FILLED		SUBSTATION 5 WEST SIDE B-4833		MGM		F1R3595/P2500TU-167		84-52252				2500.KVA		12470/  480		116						1/1/94

		DFRC-NB086		1702019		TRANSFORMER, OIL FILLED		SUBSTATION 7  NORTH SIDE B-4841		RTE		1112206B228		846009355				1000.KVA		12470/  480		48

		DFRC-NB087		1702004		TRANSFORMER, OIL FILLED		SUBSTATION 10  EAST SIDE B-4801		SIEMENS		01-1800-76178		PAJ-1201				1500/1932 KVA		12470/  480/13094								5/12/01

		DFRC-NB087		1702034		TRANSFORMER, OIL FILLED		SUBSTATION 10  EAST SIDE B-4801		SIEMANS		PAJ-1201		0		NOT THERE		NOT THERE				NOT THERE						NOT THERE

		DFRC-NB088		1702022		TRANSFORMER, OIL FILLED		SUBSTATION 11 NORTH SIDE B-4809		GE		1702022		G855799

		DFRC-NB089		1702038		TRANSFORMER, OIL FILLED		SUBSTATION 16  (T-1) EAST SIDE B-4872		GE		1702038		E-691905				22400		12470/ 3500

		DFRC-NB089		1702040		TRANSFORMER, OIL FILLED		SUBSTATION 16  (T-2)  EAST SIDE B-4872		GE		1702040 /GEK098		M162097				12000.KVA		12470/ 3500

		DFRC-NB090		1702026		TRANSFORMER, OIL FILLED 		SUBSTATION 19  WEST SIDE B-4982		COOPER		1702026 /1004M49-P11X18A		L464558TALA / 0950008733				500KVA		12470/ 3500		24 AMP						9/5/09

		DFRC-NB091		1702027		TRANSFORMER, OIL FILLED		SUBSTATION 22 SOUTH SIDE MDD		RTE		1702027 /1112206B		846009354				1000 KVA		12470/ 3500		1203

		DFRC-NB092		803017		GENERATOR, DIESEL		SUBSTATION 13  NORTH SIDE B-4808		CUMMINS GENSET		803017		33131040		3HP		KW 1100- KVA 1375

		DFRC-NB092		1636013		SWITCHGEAR		SUBSTATION 13  NORTH SIDE B-4808		GE		0		0

		DFRC-NB092		1702023		TRANSFORMER, OIL FILLED		SUBSTATION 13 (UNIT A) NORTH SIDE B-4808		GE		1000TP1-22NE		19864-1/M124757				1000 KVA		12470/ 480		48 AMP

		DFRC-NB092		1702037		TRANSFORMER, OIL FILLED		SUBSTATION 13 (UNIT A1) NORTH SIDE B-4808		GE		1702037 /GER45264		19863-1				1500/1500 KVA		12470/ 480		70 AMP

		DFRC-NB093		1702007		TRANSFORMER, OIL FILLED		SUBSTATION 15 WEST SIDE B-4832		ABB		V6AE514CHG		94T554288				225. KVA		12470/ 480		70 AMP

		DFRC-NB094		1702014		TRANSFORMER, OIL FILLED		SUBSTATION 6  NORTH SIDE B-4867		COOPER		CAT#0026WP10		966002983				300. KVA		12470/ 480		14. AMP						12/5/96

		DFRC-NB095		1702053		TRANSFORMER, OIL FILLED 		SUBSTATION 12  NORTH SIDE B-4830 C		ABB		VY8A563WOT		98J501261				500. KVA		12470/ 208								1/1/98

		DFRC-NB095		1702061		TRANSFORMER, OIL FILLED		SUBSTATION 12  NORTH SIDE B-4830 C		10001		UNKNOWN		UNKNOWN

		DFRC-NB096		1702012		TRANSFORMER, OIL FILLED		SUBSTATION 9  PARKING LOT #1		MGM		UNKNOWN		86-50895

		DFRC-NB097		1702049		TRANSFORMER, OIL FILLED		SUBSTATION 14  SOUTH SIDE B-4824		10001		UNKNOWN		UNKNOWN

		DFRC-NB100		31260232		PUMP, SEWER EJECTOR		OUTSIDE 4833 #4. PUMP #1		GORMANN RUPP.EPS200		T3A3S-B/WW		1268832		5.0 HP				480/208								12/8/03

		DFRC-NB100		 		PUMP, SEWER EJECTOR		OUTSIDE 4833 #4. PUMP #2		GORMANN RUPP.EPS200		T3A3S-B/WW		1268833		5.0 HP				480/209								12/8/03

		DFRC-NB101		107204		PUMP, SEWER EJECTOR		OUTSIDE SOUTH WEST OF B4832 #2 (Submersible)		BALDOR-RELIANCE		CAT.NO.VM3554		NCN.NO.F009302158		3.HP				208/230/460								5/5/10

		DFRC-NB101		107205		PUMP, SEWER EJECTOR		OUTSIDE SOUTH WEST OF B4832 #1 (Submersible)		BALDOR-RELIANCE		CAT.NO.VM3554		NCN.NO.FOO930L968		3.HP				208/230/460								5/5/10

		DFRC-NB106		107100		PUMP, SEWER EJECTOR		OUTSIDE 4805  PUMP #2		GORMAN-RUPP		T4A3S-B/WW		1268805		7.5.HP				208/230/ 460

		DFRC-NB106		107101		PUMP, SEWER EJECTOR		OUTSIDE 4805  PUMP #1		GORMAN-RUPP		T4A35-B/WW		1268804		7.5.HP				208/230/ 460

		DFRC-NB107		107201		PUMP, SEWER EJECTOR		OUTSIDE 4838 McKAY & THOMSON  #1		GORMAN-RUPP		T3A3-B		1067139		15. HP				230/460

		DFRC-NB107		107202		PUMP, SEWER EJECTOR		OUTSIDE 4838 McKAY & THOMSON #2		GORMAN-RUPP		T3A3-B		1067140		15. HP				230/460

		DFRC-NB115		803018		GENERATOR, DIESEL		SUBSTATION 24  EAST B-4850		CUMMINS		200DFAA		E960605452				200. KVA

		DFRC-NB115		8997000		SWITCHBOARD		SUBSTATION 24  EAST B-4850		WESTINGH		0		0

		DFRC-NB115		1702016		TRANSFORMER, OIL FILLED		SUBSTATION 24  EAST B-4850		FAYETTEVILLE		0		92164-01				500. KVA		12500/ 480

		DFRC-NB116		1702050		TRANSFORMER, OIL FILLED		SUBSTATION 23 SOUTH B-4847		WESTINGHOUSE		1702050		881308070

		DFRC-NB124		2217006		SWITCHBOARD		SUBSTATION 8  SOUTH WEST B-4839		CUTLER-HAMMER EATON		0		0

		DFRC-NB124		1702058		TRANSFORMER, OIL FILLED		SUBSTATION 8 SOUTH WEST B-4839		PACIFIC CRES		0		PO1-0243				225.KVA		208/480								9/5/10

		DFRC-T-72		1702030		TRANSFORMER, OIL FILLED		SUBSTATION 25A  SOUTH W B-4840		0		1702030		01V6703

		DFRC-T-72		1707001		TRANSFORMER, OIL FILLED		SUBSTATION 25A  SOUTH W B-4840		0		0		N-1734-1
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HVAC System Measurements

		DATE:				HVAC System Performance Measurement Sheet

		TIME:

						MEASUREMENT 1				MEASUREMENT 2

						MEASURED VALUE		EVALUATION		MEASURED VALUE		EVALUATION

		OSA Temp

		Discharge Press*

		Suction Press*

		Super Heat (Calculated)*

		Sub Cooling (Calculated)*

		Compressor Running Amps*

		Liquid Line Press

		Liquid Line Temp

		Suction Line Temp

		Compressor Data Plate RLA

		OFM Data Plate RLA

		OFM Running Amps

		IFM Data Plate RLA

		IFM Running Amps

		Return Plenum DB Tenp

		Return Plenum WB Temp

		Supply Plenum DB Temp

		Supply Plenum WB Temp

		Return Static Pressure

		Supply Static Pressure

		Voltage L1-L2

		Voltage L1-L3

		Voltage L2-L3

		L1 Amps

		L2 Amps

		L3 Amps

		SYSTEM EVALUATION TIPS*

		SYSTEM DIAGNOSIS		Discharge Press		Suction Pressure		Super Heat		Sub Cooling		Compressor Amps

		Overcharge		High		High		Low		High		High

		Undercharge		Low		Low		High		Low		Low

		Liquid Restriction		Low		Low		High		High		Low

		Low Evap Airflow		Low		Low		Low		High		Low

		Dirty Condenser		High		High		Low		Low		High

		Low Ambient Temp		Low		Low		High		High		Low

		Inefficient Compressor
(Bad Valves)		Low		High		High		High		Low

		TXV / TEV Sensing Bulb Charge Lost		Low		Low		High		High		Low

		TXV / TEV Sensing Bulb Loose Not Making Good Contact		High		High		Low		Low		High

		TXV / TEV Sensing Bulb Poorly Insulated		High		High		Low		Low		High
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1.0 PURPOSE OF DOCUMENT 
 
This document defines the procedure for the request, coordination, approval, and 
oversight of facility outages and closures. 
 
 
2.0 PROCEDURE SCOPE & APPLICABILITY 
 
Scope:  This procedure applies to all planned facility outage or closure requests.  
 
Scope Exception: This procedure does not apply to emergency facility outages and 
closures. 
 
Applicability:  This procedure applies to how Code F coordinates with organizations 
affected by facility outages and closures. 
 
 
3.0 PROCEDURE OBJECTIVES, METRICS, & TREND ANALYSIS  
 


Objective: Ensure facility systems outages support Dryden missions. 
Target: 95% of all planned outages are well coordinated and cause no 


adverse impact to Dryden missions. 
Metric: Number of planned outages that cause adverse impact to Dryden 


missions. 
 
Trend analysis:  Metrics will be analyzed to determine whether procedural objectives 
have been met. 
 
 
4.0 WAIVER AUTHORITY 
 
This process may not be waived. 
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5.0 FACILITY OUTAGE AND CLOSURE PROCESS FLOWCHART 
 


Start


1
Request for 
outage from:


Note 1.


2
Fill out form 


DFRC 113-8. 8
Place outage 


on outage 
coordination 


meeting 
agenda.


9
DFRC outage 
coordination 


meeting: 
Schedule:
-Mission 
impact.


-Systems 
affected.


-Notification.


3
Requestor 
writes work 


plan 
(job/outage) 


specific
AHA


Complete 
Plans 1 and 2 
on form DFRC 


113-8.


Customer


O & M


FEAMO


4
Complete 


Plans 3, 4 and 
5 on form 


DFRC 113-8.


7
Assign outage 


number.


5
Field verify 


outage steps.
10


Outage 
approved?


6
Outage steps 
acceptable?


No Yes


To 
block 


11
Note 1:
1. Facility Manager for building occupant.
2. O & M Contractor.
3. Project/Program.
4. Facility project manager for contruction contractor.


No


Yes


From 
block 


21
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From 
block 


10


15
Sign form 


DFRC 113-8.


11
Sign form 


DFRC 113-8.


End


Customer


O & M FEAMO


13
Outage 


executed?


To 
block 


9


No


Yes


12
Sign form 


DFRC 113-8.


16
Communicate 


approved 
outage to 


stakeholders
-Email


-DM3 Notes
-This week at 


Dryden


14
Close out 


signature on 
form DFRC 


113-8.
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6.0 MANAGEMENT RECORDS & RECORDS RETENTION 
 
Records in the form of Outage Coordination Meeting minutes, completed outage forms, 
and management review metrics charts are maintained in the FEAMO.  
 
Records are preserved, maintained, and disposed of in accordance with NPR 1441.1, 
NASA Records Retention Schedules, and DFRC records management procedures.  
Destruction of any records, regardless of format, without an approved schedule is a 
violation of Federal law. 
 
 
7.0 RELEVANT DOCUMENTS 
 


7.1 Forms 
 


UDFRC 113-8  Facility Outages and Closures Approval 
 
 
8.0 ACRONYMS & DEFINITIONS 
 


8.1 Acronyms 
• AHA – Activity Hazard Analysis 
• DM3 – Dryden Monday Management Meeting 
• FEAMO - Facilities Engineering and Asset Management Office 
• O & M – Operations and Maintenance 


 
 


 
 
  



http://server-mpo.arc.nasa.gov/Services/NEFS/DFRC_DCData/DFRC113-8.IFM�
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Attachment J-C15-2

Compressed Air System



Compressed Air System:



Existing Conditions:



The central compressed air system on the Edwards campus is furnished by two 100 H.P. compressors located at Bldg. 4820.  From these two compressors, all the buildings at the Center are serviced. 



In Palmdale, a 50HP Compressor located in building 703 supplies all shop and control air to the entire facility.  



  

Compressed Air System:



The existing compressed air system consists of the following pipes





Compressed Air System Data

Edwards



Pipe Size		Material						Length			Date Installed

(dia. inches)									(meters)			Year





3/4				Galvanized						200			1953, 1966

1				Steel								200			1966

1				Copper							300			1966

11/2			Copper							300			1966

11/2			Galvanized						100			1973

2				Steel								300			1966, 1975

4				Steel								800			1968, 1970, 1972





Palmdale, Building 703



Pipe Size		Material						Length			Date Installed

(dia. inches)									(meters)			Year





     2	      Copper		        1800                    	1972 to present. 



The table below lists all air compressors at DFRC and DAOF.



		DAOF-B703

		90148

		AIR COMPRESSOR



		DAOF-B703

		92354

		AIR COMPRESSOR



		DAOF-B703

		90136

		AIR COMPRESSOR, DELUGE



		DAOF-B703

		90137

		AIR COMPRESSOR, DELUGE



		DAOF-B703

		90144

		AIR COMPRESSOR, DELUGE



		DAOF-B703

		90145

		AIR COMPRESSOR, DELUGE



		DAOF-B703

		403005

		AIR COMPRESSOR, SCREW



		DFRC-B4720

		403001

		AIR COMPRESSOR, SCREW



		DFRC-B4800

		1032002

		AIR COMPRESSOR



		DFRC-B4800

		1032003

		AIR COMPRESSOR



		DFRC-B4800

		1201001

		AIR COMPRESSOR



		DFRC-B4800

		4201002

		AIR COMPRESSOR



		DFRC-B4820

		401177

		AIR COMPRESSOR



		DFRC-B4820

		403002

		AIR COMPRESSOR, SCREW



		DFRC-B4820

		403003

		AIR COMPRESSOR, SCREW



		DFRC-B4821

		403004

		AIR COMPRESSOR, SCREW



		DFRC-B4822-PSSF

		402002

		AIR COMPRESSOR, OILLESS



		DFRC-B4824

		401001

		AIR COMPRESSOR



		DFRC-B4833

		401003

		AIR COMPRESSOR



		DFRC-B4837

		401006

		AIR COMPRESSOR



		DFRC-B4838

		1032007

		AIR COMPRESSOR



		DFRC-B4840

		1032005

		AIR COMPRESSOR



		DFRC-B4847

		401002

		AIR COMPRESSOR



		DFRC-B4850

		402000

		AIR COMPRESSOR, OILLESS



		DFRC-B4851

		402020

		AIR COMPRESSOR, OILLESS



		DFRC-B4854

		402003

		AIR COMPRESSOR, OILLESS



		DFRC-B4856

		401004

		AIR COMPRESSOR



		DFRC-B4872

		401008

		AIR COMPRESSOR



		DFRC-B4982

		401007

		AIR COMPRESSOR



		DFRC-B4982

		401179

		AIR COMPRESSOR










Attachment J-C15-4



Energy Management Control System



DFRC uses a central Energy Management and Control System (EMCS) to control Heating, Ventilation and Air-conditioning (HVAC) in various buildings.  The EMCS system maintains interior-building temperatures, controls ventilation, optimizes energy use, tracks and trends data, provides real-time equipment status, and manages back-up systems. The equipment, firmware and software are licensed proprietary technologies of Siemens Building Technologies inc.  



The Facilities Maintenance Contractor shall operate the EMCS.   The current Facilities Maintenance Contractor subcontracts with Siemens Building Technologies Inc, to provide technical support for the electronics portion of the system at DFRC.  The Siemens contract provides:



· Next business day On-Site Response 

· Software Upgrades  

· Firmware Upgrades 

· Software and Firmware Back-ups (4 times per year)

· Contract Management / Quality Assurance

· Automation Controls Analysis and Optimization

· Operator Support and Training

· Field Panel Diagnostics 

· Preventive Maintenance (minimum one day per month)

· Documentation of all service




		

		

		

		Equipment List of Siemens APOGEE Automation System at Dryden Flight Research Center



		

		

		

		

		

		

		

		

		

		

		

		

		

		



		Updated 6/9/2006

		4872

		4800

		4801

		4810

		4820

		4823

		4825

		4838

		4840

		703

		Total



		Controllers

		

		 

		 

		 

		 

		 

		 

		 

		 

		

		 



		Modular Building Controller

		0

		3

		1

		0 

		1

		1

		0 

		2

		3

		3

		14



		PXCM Modular Controllers

		1

		0

		0

		0

		0

		0

		0

		2

		0

		1

		4



		Mechanical Equipment Controller

		0

		1

		0

		0

		2

		0

		1

		2

		2

		5

		13



		Remote Building Controller

		0

		2

		0

		0

		0

		0

		1

		0

		0

		0

		3



		Unitary Building Controller

		0

		9

		1

		0

		0

		4

		0

		1

		0

		0

		15



		York Talk Open Processor

		0

		1

		0

		0

		0

		0

		0

		0

		1

		2

		4



		Terminal Equipment Controllers

		0

		120

		3

		0

		2

		8

		4

		2

		 68

		70

		277



		

		

		

		

		

		

		

		

		

		

		

		



		Insight

		

		 

		 

		 

		 

		 

		 

		 

		 

		

		 



		APOGEE Insight License

		

		2

		 

		1

		 

		 

		 

		 

		 

		1

		4



		

		

		

		

		

		

		

		

		

		

		

		



		Sensors

		

		 

		 

		 

		 

		 

		 

		 

		 

		

		 



		Duct Temperature

		

		29

		1

		 

		5

		8

		 

		10

		24

		18

		95



		Room Temperature

		

		98

		5

		 

		7

		12

		8

		3

		21

		60

		214



		Immersion Temperature

		

		12

		 

		 

		6

		 

		 

		5

		 

		12

		35



		Air Pressure Transmitter

		

		3

		1

		 

		4

		 

		 

		1

		7

		8

		24



		Air Pressure Switch

		

		5

		 

		 

		 

		4

		 

		1

		7

		

		17



		Water Flow Transmitter

		

		1

		 

		 

		 

		 

		 

		 

		 

		6

		7



		Duct Humidity

		

		6

		 

		 

		 

		 

		 

		 

		 

		

		6



		Room Humidity

		

		 

		 

		 

		3

		 

		 

		 

		 

		

		3



		

		

		

		

		

		

		

		

		

		

		

		



		Actuators

		

		 

		 

		 

		 

		 

		 

		 

		 

		

		 



		Damper

		

		92

		2

		 

		 

		6

		6

		 2

		7

		8

		123



		Valve

		

		94

		2

		 

		2

		8

		2

		 

		7

		28

		133



		

		

		

		

		

		

		

		

		

		

		

		

		

		



		Interfaces

		

		 

		 

		 

		 

		 

		 

		 

		 

		 

		

		

		 



		Trunk Interface II

		

		1

		1

		 

		 

		 

		 

		1

		1

		1

		1

		6



		Fiber Optic Interface

		

		2

		1

		1

		1

		1

		 

		1

		1

		1

		1

		10
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Attachment J-C16 
Electrical Systems 


 
 
 
 
Medium Voltage Electrical System 
 
34.5KV power is transformed to 12.47KV by a 15MW and a 17MW oil filled transformer at Substation #16.  At this 
point the 12.47KV is separated into loops which are fed from two directions, thus increasing reliability and ease of 
maintenance.  Each 12.47KV feeder is on an independent protective vacuum breaker with electronic trip relaying.  
The majority of the underground loop cabling system is comprised of 350 kcmil, 15KV, 133% bil shielded cable 
which extends through a concrete manhole system. Each loop substation consists typically of a 4-way loop switch, a 
main enclosed 15KV load break switch, transformer, 480V or 208V level main breaker and the remaining 
low-voltage, sub-feed breakers.   
 
Dryden’s campus (Edwards) has a central Power plant that starts automatically and supply’s power to the Loop 
Feeds during a power outage. When the power has returned and is stable the plant switches back to commercial 
power.   
 
Building 703 (Palmdale) is fed from a LAWA substation 12.47KV feeder breaker.  The feed supplies power to four 
12.47 KV transformers.  The 12.47 KV is transformed down to 480 volt secondary supply voltage which is 
distributed throughout the building.  
 






B/4720 – 

1. SIDE DOOR (15LB DRY CHEM)


2. KITCHEN (5LB DRY CHEM)


3. TANK ROOM (10 LB DRY CHEM)


4. ______________________ (NEED INFORMATION)


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!


B/4800 – FIRST FLOOR – (15-20 LBS DRY CHEM UNLESS OTHERWISE NOTED)

1. INSIDE PILOT LOCKER ROOM 1812


2. INSIDE PILOT READY ROOM 1811


3. INSIDE LIFE SUPPORT ROOM 1811


4. INSIDE FEMALE PILOT ROOM 1810


5. FIRE HOSE BOX BY ROOM 1806


6. KITCHEN AREA ROOM 1801


7. ENVIRONMENTAL LAB EXIT ROOM 1122


8. ENVIRONMENTAL LAB BACK EXIT ROOM 1122 (45 LB CO2)


9.  ENVIRONMENTAL LAB BACK EXIT ROOM 1122 (50 LB CLASS D)


10. ENTRANCE ROOM 1118


11. ENTRANCE ROOM 1115


12. PRESSURE LAB ROOM 1115

13. CALIBRATION LAB ROOM 1115

14. CLOSET ROOM 1115


15. WORKSHOP ROOM 1115


16. BREAK AREA BY ROOM 1115


17. ROOM 1112


18. INSIDE ROOM 1105


19. IN THE HOSE BOX BY ROOM 1105


20. INSIDE ROOM 1100


21. INSIDE ROOM 1405


22. FIRE BOX NEXT TO ROOM 1405

23. INSIDE ROOM 1409B ENTRANCE


24. INSIDE ROOM 1409B KITCHEN


25. IN THE HOSE BOX ACROSS FROM ROOM 1512


26. IN THE HOSE BOX BY ROOM 1010


27. INSIDE ROOM 1002 EAST END


28. INSIDE ROOM 1013 WEST END AND EAST END

29. FIRE BOX ACROSS FROM ROOM 1025


30. INSIDE ROOM 1702


31. INSIDE ROOM 1022 ENTRANCE


32. INSIDE ROOM 1704


33. INSIDE ROOM 1704 LAMINANT ROOM


34. INSIDE ROOM 1720 MID-HALL AND BACK EXIT


35. INSIDE ROOM 1611 SOUTHEAST DOOR


36. INSIDE ROOM 1517


37. INSIDE ROOM 1421 BREAK ROOM


38. INSIDE ROOM 1421 BY DEVELOPING ROOM


39. IN THE HOSE BOX ROOM 1609


40. IN THE HOSE BOX BY ROOM 1628


41. IN THE HOSE BOX BY ROOM 1423


42. INSIDE ROOM 1708


43. IN THE HOSE BOX BY ROOM 1716


44. INSIDE ROOM 1716 ENTRANCE


45. IN THE HOSE BOX BY ROOM 1727


46. INSIDE VAULT 1ST FLOOR ROOM 1400

1ST FLOOR ADDITIONAL INFORMATION: ________________________________________________

B/4800 – SECOND FLOOR – (15-20 LBS DRY CHEM)

47. IN THE HOSE BOX OUTSIDE OF ROOM 2004

48. INSIDE ROOM 2407 ACROSS FROM KITCHEN

49. INSIDE ROOM 2412 LIBRARY ENTRANCE


50. INSIDE ROOM 2412 LIBRARY MIDDLE DIVIDER


51. INSIDE ROOM 2129


52. OUTSIDE OF ROOM 2023 IN THE HALLWAY


53. HALLWAY HOSE BOX BY STAIRWELL #2


54. HALLWAY HOSE BOX BY STAIRWELL #3


55. INSIDE ROOM 2527 ENTRANCE


56. INSIDE ROOM 2613 MIDDLE


57. OUTSIDE ROOM 2231 HALLWAY


58. IN THE HALLWAY HOSE BOX BY ROOM 2111


59. IN THE HALLWAY HOSE BOX BY ROOM 2804


60. IN THE HALLWAY  HOSE BOX BY ROOM 2342


61. INSIDE ROOM 2404


62. IN FANHOUSE #1 ENTRANCE


63. IN FANHOUSE #1A ENTRANCE


2ND FLOOR ADDITIONAL INFORMATION: __________________________________________

B/4800 – THIRD FLOOR – (15-20 LBS DRY CHEM)

64.  INSIDE ROOM 3302 BY BREAK ROOM


65. INSIDE ROOM 3302 BY SOUTHWEST EXIT


66. INSIDE ROOM 3209 BY ENTRANCE


67. INSIDE ROOM 3206 BY ENTRANCE


68. INSIDE ROOM 3202 BY ENTRANCE


69. IN THE HALLWAY HOSE BOX IN STAIRWELL #3


70. INSIDE ROOM 3106 MIDDLE


71. INSIDE ROOM 3105 ENTRANCE

72. IN THE HALLWAY HOSE BOX BY ROOM 3102

73. INSIDE ROOM 3303 ENTRANCE


74. INSIDE ROOM 3303 NORTH EXIT


75. IN FANHOUSE #3 INSIDE ENTRANCE


76. IN FANHOUSE #2 ENTRANCE


77. IN FANHOUSE #6 ENTRANCE


78. IN FANHOUSE #6 EXIT


79. IN FANHOUSE #7 INSIDE ENTRANCE


80. IN ELEVATOR ROOM ON ROOF OF 3RD FLOOR


3RD FLOOR ADDITIONAL INFORMATION: __________________________________________



 B/4801 – FIRST FLOOR – MEZZANINE 


1. ROOM 113 INSIDE


2. ROOM 112 INSIDE


3. ROOM 112 ENTRANCE [HALON]


4. ROOM 106 OUTSIDE ACROSS THE HALLWAY


5. ROOM 106 INSIDE BY ROLL UP DOOR


6. ROOM 104 OUTSIDE IN THE HALLWAY 


7. ROOM 103 EXIT


8. ROOM 102 ENTRANCE


9. NEXT TO SOUTHEAST EXIT


10. NEXT TO ROLL-UP DOOR [HALON]


               B/4801 – FIRST FLOOR – FOAM ROOM


1. ROOM 105A BY ENTRANCE


               B/4801 – FIRST FLOOR – HANGAR


1. BY MEZZANINE 1ST FLOOR


2. BY MEZZANINE 1ST FLOOR ENTRANCE


3. EAST WALL BETWEEN THE FIRE RISERS


4. SOUTHWEST CORNER  BY THE HANGAR DOOR


5. SOUTHEAST CORNER BY THE HANGAR DOOR


6. BY THE EYEWASH STATION ON NORTH WALL IN THE CORNER


7. BY ROLL UP DOOR NORTHEAST EXIT


8. INSIDE HANGAR


9. OFFICE AREA ON THE WALL SOUTH OF THE OFFICE AREA


10. NEXT TO DOUBLE DOOR GOING INTO 4800

11. ON NORTHWEST WALL BY PANELS


12. NEXT TO DOUBLE DOOR GOING INTO 4801


13. ROOM 109 NEXT TO WOMEN’S RESTROOM


              B/4801 – SECOND FLOOR – MEZZANINE 


1. NEXT TO ROOM 2213


2. INSIDE ROOM 2213 NEXT TO SOUTHWEST EXIT


3. OUTSIDE ROOM 2219


4. INSIDE ROOM 2219


5. INSIDE ROOM 2221


6. INSIDE ROOM 2221A

ADDITIONAL INFORMATION: ______________________________________


  **PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!



B/4803 – 


1. OUTSIDE 


2. INSIDE ROLL UP DOOR 


ADDITIONAL INFORMATION: _______________________________________

**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!


B/4804 – 


1. OUTSIDE ON WALL – (10-20 LB DRY CHEM)


2. OUTSIDE ON WALL - (10-20 LB DRY CHEM)


3. INSIDE WAREHOUSE 5B BY DOOR

ADDITIONAL INFORMATION: _______________________________________

**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!


B/4806 – (15 – 20 LBS UNLESS OTHERWISE NOTED)

1.  INSIDE BY SOUTH ROLL UP DOOR EXIT

2. INSIDE BY EAST ROLL UP DOOR 

3. INSIDE BY EAST EIXT DOOR

4. IN EAST HALLWAY GOING TOWARD BATTERY SHOP

5. OUTSIDE NEXT TO NORTH ROLL UP DOOR

6. NORTHEAST EXIT

ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!


B/4807 –


1. ON THE NORTH WALL

2. NEXT TO DOUBLE DOORS ON THE NORTH WALL

3. NEXT TO NORTHWEST EXIT

4. NEXT TO SOUTHWEST EXIT 

ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!


B/4808 –


1. ON THE NORTH WALL – (15-20 LB DRY CHEM)

2. MIDDLE ROOM ENTRANCE – (15-20 LB DRY CHEM)

3. WEST EXIT #1 - (15-20 LB DRY CHEM)

4. WEST EXIT #2 - (15-20 LB DRY CHEM)

5. LIFE SUPPORT WAREHOUSE - (15-20 LB DRY CHEM)


6. WAREHOUSE FACING 4809 - (15-20 LB DRY CHEM)

ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!


B/4809 –


1. ON THE NORTHWEST WALL


2. INSIDE ON THE SOUTH WALL NEXT TO THE EXIT


B/4809 – SHOP AREA


1. ON THE NORTH WALL


2. ON NORTHWEST WALL


3. INSIDE ROOM #9


4. ON THE WEST WALL


5. ON THE SOUTHWEST WALL


6. SOUTHEAST WALL NEXT TO ROLL UP DOOR


7. ON THE EAST WALL


8. NORTHEAST WALL NEXT TO ROLL UP DOOR


B/4809 – HISTORY OFFICE


1. SOUTHEAST EXIT WALL


2. SOUTHWEST EXIT WALL

ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!



B/4810 –


1. NEXT TO ROOM #20

2. INSIDE ON SOUTH EXIT WALL

3. IN THE STOCKROOM 

4. NORTHWEST WALL NEXT TO EXIT

5. INSIDE NORTHEAST EXIT WALL


6. INSIDE ROOM #20


7. INSIDE ROOM #5 ON THE NORTH WALL


8. NORTHEAST WALL NEXT TO BREAK ROOM


9. INSIDE OPEN ROOM ON NORTHWEST WALL


10.   INSIDE OF THE OPEN ROOM ON THE NORTH WALL


11.  INSIDE ROOM #2A ON THE NORTHEAST WALL BY DOUBLE DOORS

12.  NORTHWEST WALL IN THE HALLWAY TO THE RESTROOMS


13.  INSIDE ROOM #1 NORTHEAST EXIT


ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!


B/4820 – HANGAR AREA


1. NEXT TO NORTHEAST EXIT DOOR


2. NORTHWEST OFFICE EXIT NEAR ROOM 122

3. SOUTHEAST CORNER NEXT TO EXIT

4. SOUTHWEST CORNER NEXT TO EXIT


5. CAGED AREA NORTH WALL ON FENCE


6.  PORTABLE ON HANGAR FLOOR


7. CATWALK UPPER WALKWAY ABOVE MAIN HANGAR DOOR SOUTH [HALON]


8. MEZZANINE WEST WALL 


9. MEZZANINE NORTHWEST WALL


B/4820 – FIRST FLOOR


1. ELEVATOR LOBBY


2. OFFICES SOUTH OF HANGAR - ROOM 106/107 EAST WALL UNDER POWER PANEL

3. OFFICES SOUTH OF HANGAR - OUTSIDE ROOM 114

4. OFFICES SOUTH OF HANGAR - HALLWAY NEAR ROOM 102

5. INSIDE WAREHOUSE NEXT TO ROLL UP DOOR ENTRANCE

6. INSIDE WAREHOUSE WALKWAY TOWARD HANGAR

7. INSIDE WAREHOUSE IN MIDDLE

8. INSIDE WAREHOUSE - ROOM 130 NEAR EXIT DOOR

9. OFFICES WEST OF HANGAR - INSIDE ROOM 122


10. OFFICES WEST OF HANGAR - WOODSHOP WALL NEAR NORTH ROLL-UP DOOR [CO-2]

11. OFFICES WEST OF HANGAR - WATER FLOW ROOM EXIT 


12. OFFICES WEST OF HANGAR - TOP OF STAIRWELL


B/4820 - SECOND FLOOR 


1. INSIDE ROOM 200 B ON EAST WALL

2. HALLWAY ACROSS FROM ROOM 201


3. HALLWAY BACK EXIT TOWARD STAIRWELL ON OUTSIDE EAST WALL

4. HALLWAY FIRE HOSE BOX BY ROOM 204


5. NEXT TO ROOM 221 [HALON]


B/4820 – THIRD FLOOR - FANHOUSE 8 AREA


1. SOUTH EXIT NEXT TO DOUBLE DOORS

2. NORTH EXIT


ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!


B/4822 – (15 – 20 LBS UNLESS OTHERWISE NOTED) 

1. OUTSIDE OF BIG ROOM NEXT TO DOUBLE DOORS


2. INSIDE OF BIG ROOM NEXT TO EAST EXIT WALL


3. WEST MAIN EXIT NEXT TO DOUBLE DOORS

4. WEST MAIN EXIT ON NORTH WALL

5. EAST EXIT NEXT TO DOUBLE DOORS


6. INSIDE ROOM 12 B


7. INSIDE ROOM 11


8. INSIDE ROOM 20


9. INSIDE ROOM 22


10. OUTSIDE ROOM 24

11. ANOTHER OUTSIDE ROOM 24

12. INSIDE ROOM 24


13.  INSIDE ROOM 25


14. INSIDE ROOM 51 


15. INSIDE ROOM 53


16.  INSIDE ROOM 54


17.  OUTSIDE ROOM 54


18.  INSIDE ROOM 55

ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!


B/4823 – FIRST FLOOR

1.  HAZMAT #3 NORTH WALL


2. SHEET METAL SHOP - WEST WALL NEXT TO EXIT INSIDE ROOM 107

3. SHEET METAL SHOP - NORTHWEST EXIT


4. SHEET METAL SHOP - NORTH WALL NEXT TO DOOR INSIDE ROOM 107

5. SHEET METAL SHOP - NORTHEAST EXIT

6. SHEET METAL SHOP - EAST EXIT NEAR ROLL UP DOOR


7. SHEET METAL SHOP - MIDDLE OF SHOP ON MACHINE [CLASS D]

8. SHEET METAL SHOP - SOUTH WALL NEXT TO EXIT INSIDE ROOM 106

9. MACHINE SHOP - INSIDE ROOM 101 B NEXT TO EXIT

10. MACHINE SHOP - NORTH BEAM


11. MACHINE SHOP - INSIDE ROOM 101 NEXT TO NORTH EXIT

12. MACHINE SHOP - SOUTH BEAM NEAR TRASH CAN


13. MACHINE SHOP - SOUTHEAST ROOM 102


14. MACHINE SHOP - EAST EXIT BY ROLL UP DOOR  (15-20 LBS DRY CHEM)


15. WELD SHOP EAST EXIT BY ROLL UP DOOR  (30LBS CLASS D)


16. WELD SHOP EAST EXIT


17. WELD SHOP WEST EXIT

18. HYDRAULIC SHOP - SOUTH EXIT [CLASS D]

19. HYDRAULIC SHOP - NORTH EXIT [HALON]

20. CHEM CRIB - NORTH EXIT 


21. CHEM CRIB - EAST WALL BY ROLL UP DOOR


22. CHEM CRIB - SOUTHEAST CORNER EXIT


B/4823 – SECOND FLOOR


23. NEXT TO EXIT STAIRWELL

24. NEXT TO ROOM 212


25. INSIDE ROOM 213


26. ANOTHER INSIDE ROOM 213


27. NEXT TO DOUBLE DOOR


28. NORTHEAST EXIT DOOR


29. SOUTHEAST EXIT DOOR


30. AT END OF HALLWAY


31. NEXT TO STAIRS TO MEZZANINE

B/4823 – THIRD FLOOR, AC ROOM

32. INSIDE ROOM 300 SOUTH EXIT


33. INSIDE ROOM 300 NORTHEAST EXIT


ADDITIONAL INFORMATION: __________________________________________________



B/4824 – (10 – 20 LB DRY CHEM UNLESS OTHERWISE NOTED)

1. NEXT TO SOUTH EXIT


2. NEXT TO SOUTHEAST EXIT BY DOUBLE DOORS


3. NEXT TO SOUTHWEST EXIT


4. INSIDE ACROSS FROM KITCHEN

ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!


B/4825 –


1. GIFT SHOP FRONT ENTRANCE


2. GIFT SHOP STORAGE ROOM / NORTHEAST EXIT

3. CAFETERIA FRONT ENTRANCE HOSE BOX

4. CAFETERIA ENTRANCE TO KITCHEN


5. CAFETERIA KITCHEN INSIDE ROBIN HOOD DOOR [CLASS K]

6. CAFETERIA KITCHEN INSIDE ANTHONY PIZZA DOOR


7. CAFETERIA KITCHEN BACK OFFICE

8. CAFETERIA KITCHEN BACK SIDE OF OVEN

9. CAFETERIA BY SOUTH SLIDING DOOR EXIT

10. ISF FRONT OF MENS RESTROOM


11. ISF POST 1 NORTH WALL

12. ISF LOCKER ROOM NORTH WALL


13. ISF POST 1 COMM ROOM ON EAST WALL

14. ISF CONFERENCE ROOM EQUIPMENT ROOM BEHIND STAGE

15. ISF CONFERENCE ROOM NEXT TO SOUTH EXIT


ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!


B/4826 –


1. IN SUBSTATION #4 (15 LB)


2. MODEL SHOP - EAST  (10 LB DRY CHEM)


3. MODEL SHOP - NORTH (10 LB DRY CHEM)


4. MODEL SHOP - WEST (10 LB DRY CHEM)


5. MODEL SHOP - MACHINE ROOM (9 LB HALON)


6. BREAK ROOM - (10 LB DRY CHEM)


7. HANGAR ROOM - (10 LB DRY CHEM)

8. HANGAR ROOM - (10 LB DRY CHEM)


9. HANGAR ROOM NORTHEAST REAR DOOR - (10 LB DRY CHEM)


10. HANGAR NORTHWEST BY RESTROOMS - (17 LB HALON)


11. HANGAR WEST WALL - (17 LB HALON)


12. HANGAR WEST CENTER - (17 LB HALON)


13. HANGAR SOUTHWEST CORNER - (17 LB HALON)


14. HANGAR SOUTHEAST CORNER - (17 LB HALON)


15. HANGAR EAST WALL - (17 LB HALON)


16. HANGAR NORTHEAST WALL - (17 LB HALON)

17. ROOM 101 A ON EAST WALL - (10 LB DRY CHEM)

18. ROOM 103 SOUTH WALL


19. ROOM 104 MIDDLE OF ROOM


20. MEZZANINE TOP OF THE STAIRS - (10 LB DRY CHEM)


ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!


B/4827 –


1. BY DOOR IN PAINTSHOP – (15 LB DRY CHEM)


2. MIDDLE OF ROOM ON CABINET – (15 LB DRY CHEM)

3. BY DOOR IN BACK – 15 LB DRY CHEM)


4. BY WELD SHOP


5. BY HAZ MAT 7

ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!


B/4828 –


1. INSIDE NEXT TO ROLL UP DOOR – (15 LB DRY CHEM)


ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!



B/4830 COMPLEX –


1. 4830A – NORTH EXIT


2. 4830A – SOUTH EXIT


3. 4830B – EAST EXIT


4. 4830B – COPY ROOM


5. 4830C - NORTH EXIT


6. 4830C - SOUTH EXIT


7. 4830D – NORTH EXIT


8. 4830D – SOUTH EXIT


9. 4830E – SOUTH EXIT


10. 4830E – BREAK ROOM ON NORTHWEST WALL


ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!


B/4831 –


1. NEXT TO MAIN ENTRANCE ON NORTHWEST CORNER


2. INSIDE BACK DOOR NEXT TO EXIT ON EASTR 


ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!



B/4832 –  


1. MAIL ROOM – INSIDE EMERGENCY ROOM 1


2. MAIL ROOM – INSIDE EMERGENCY ROOM 2


3. MAIL ROOM – OUTSIDE EMERGENCY ROOM ON SOUTH WALL


4. MAIL ROOM – BACK WALL NEAR X-RAY MACHINE - (10 LB DRY CHEM)


5. COMPUTER ROOM - NEXT TO ENTRANCE ON NORTH WALL - ( 10 LB DRY CHEM)


6. COMPUTER ROOM - ON RACK ON EAST WALL - ( 10 LB DRY CHEM)


7. NEXT TO ROLL UP DOOR ON NORTH WALL – (10 LB DRY CHEM)


8. NEXT TO RESTROOMS ON SOUTH WALL - (10 LB DRY CHEM)


9. ___________________________________________________________


10. ___________________________________________________________


ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!


B/4833 –  



OFFICE AREA:


1. ROOM 100 NORTH - (10 LB DRY CHEM)


2. ROOM 100 SOUTH - (10 LB DRY CHEM)


3. ROOM 101 NORTH - (10 LB DRY CHEM)


4. ROOM 101 INSIDE BACK ROOM - (10 LB DRY CHEM)


5. ROOM 103 NORTH - (10 LB DRY CHEM)


6. ROOM 103 NORTH IN BACK ROOM AT EXIT - (10 LB DRY CHEM)


7. ROOM 103 SOUTH EXIT INTO HANGAR - (10 LB DRY CHEM)

8. ROOM 104 SOUTH EXIT INTO HANGAR- (10 LB DRY CHEM)


9. ROOM 105 NORTH EXIT- (10 LB DRY CHEM)


HANGAR AREA:


10. ROOM 107 - NORTH WALL - (15 LB CO2)


B/4835–


1. OUTSIDE B/4835 – 1 EA

2. OUTSIDE LIQUID HOLDING AREA – 2 EA


3. INSIDE LIQUID HOLDING AREA – 1 EA


4. ON CONNEX BOX – 1 EA

ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!


B/4837–


1. BY NORTH WALL ROLL UP DOOR - (10 LB DRY CHEM)

2. BY EAST WALL ROLL UP DOOR NEAR OFFICE - (10 LB DRY CHEM)

3. BY BACK ROLL UP DOOR ON WEST WALL - (10 LB DRY CHEM)

4. ACROSS FROM OFFICE 4003 BY DOOR - (10 LB DRY CHEM)

5. BY 4001 LEFT OF SPARE PARTS DOOR - (10 LB DRY CHEM)

ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!


B/4838–



FIRST FLOOR:


1. ROOM 119 - (30-40 LB DRY CHEM)


2. DAF LOBBY - (30-40 LB DRY CHEM)


3. NORTHWEST EXIT BY BREAK ROOM  - (30-40 LB DRY CHEM)


4. WAREHOUSE ELEVATOR 107A - (15-20 LB DRY CHEM)


5. COMM. ROOM BY DOOR - (15-20 LB DRY CHEM)


SECOND FLOOR:


6. ROOM 108/203 - (30-40 LB DRY CHEM)


7. HALL STAIRWELL EXIT SOUTH - (30-40 LB DRY CHEM)


8. INSIDE ROOM 214 - (30-40 LB DRY CHEM)


9. INSIDE ROOM 213 - (15-20 LB DRY CHEM)


ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!


B/4839–


1. FRONT ENTRANCE - (15-20 LB DRY CHEM)


2. NORTHEAST EXIT - (15-20 LB DRY CHEM)


3. SOUTHEAST CORNER - (15-20 LB DRY CHEM)


4. NEXT TO RESTROOM ON WEST WALL / KITCHEN AREA - (15-20 LB DRY CHEM)


ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!



B/4840 –


FIRST FLOOR (15# CLASS ABC UNLESS OTHERWISE NOTED) 

1. OUTSIDE ROOM 103


2. MAIN ENTRANCE


3. OUTSIDE ROOM 118


4. OUTSIDE ROOM 110 


5. INSIDE ROOM 126 [HALON] 


6. ANOTHER INSIDE ROOM 126 [HALON]

7. OUTSIDE ROOM 128


8. INSIDE BREAKROOM


9. OUTSIDE ROOM 134


10. INSIDE ROOM 134 SOUTH WALL


11. INSIDE ROOM 137 NEXT TO ROLL UP DOOR


12. INSIDE ROOM 158 EAST WALL


13. INSIDE ROOM 158 SOUTH WALL


14. INSIDE ROOM 161


15. INSIDE ROOM 162


16. INSIDE ROOM 163


17. INSIDE PUMP HOUSE

18. NEXT TO ELEVATOR


SECOND FLOOR (15# CLASS ABC UNLESS OTHERWISE NOTED) 


19. NEXT TO ELEVATOR


20. OUTSIDE ROOM 225


21. OUTSIDE ROOM 222


22. OUTSIDE ROOM 221


23. OUTSIDE ROOM 216


24. OUTSIDE ROOM 209


25. OUTSIDE ROOM 202 


THIRD FLOOR (15# CLASS ABC UNLESS OTHERWISE NOTED) 


26. TOP OF STAIRS ON 3RD FLOOR

HANGAR BAYS (50# CO2 UNLESS OTHERWISE NOTED) 


27. BAY 6 – NORTHEAST WALL


28. BAY 6 – NORTHWEST WALL


29. BAY 6 –SOUTHWEST WALL


30. BAY 6 – SOUTHEAST WALL


31. BAY 6 – EAST WALL


32. BAYS 4-5 – SOUTHEAST WALL


33. BAYS 4-5 – SOUTHWEST WALL


34. BAYS 4-5 –NORTHWEST WALL


35. BAYS 4-5 –EAST WALL


36. BAYS 1,2,3 – WEST WALL


37. BAYS 1,2,3 – SOUTHWEST WALL


38. BAYS 1,2,3 –SOUTH WALL


39. BAYS 1,2,3 –SOUTHEAST WALL


40. BAYS 1,2,3 –NORTHWEST WALL


41. BAYS 1,2,3 –WEST WALL NEXT TO MAIN ENTRANCE 

42. BAYS 1,2,3 – INSIDE CAGE

43. BAYS 1,2,3 – ANOTHER INSIDE CAGE

44. BAYS 1,2,3 – AND ANOTHER INSIDE CAGE

ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!


B/4841–


1. NEXT TO MAIN ENTRANCE

2. INSIDE MIDDLE OF BUILDING


3. NEXT TO SOUTHEAST EXIT DOOR


ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!


B/4842–


1. NEXT TO MAIN ENTRANCE


2. NEXT TO EXIT IN SOUTHEAST CORNER OF BUILDING

ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!


B/4844–


1. NEXT TO MAIN ENTRANCE


2. INSIDE BACK ROOM NEXT TO EXIT


3. INSIDE CLASSROOM NEXT TO ENTRANCE


ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!


B/4845–


1. NEXT TO MAIN ENTRANCE ON EAST WALL


2. NEXT TO EXIT ON WEST WALL


ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!


B/4846–


1. NEXT TO MAIN ENTRANCE


2. NEXT TO EXIT ON EAST WALL


ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!


B/4853–


1. NEXT TO EAST EXIT


2. NEXT TO WEST EXIT


ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!


B/4854–


1. IN FRONT OF PUMPS


2. ANOTHER IN FRONT OF PUMPS


ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!


B/4859 –


1. NEXT TO EAST EXIT


2. INSIDE ROOM ON NORTH WALL


3. INSIDE BREAKROOM ON SOUTHEAST WALL


ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!


B/4862–


1. INSIDE NEXT TO MAIN ENTRANCE


ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!


B/4864 –


1. NEXT TO EAST EXIT


2. INSIDE ROOM 101 ON NORTH WALL


ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!


B/4865 –


1. NEXT TO ROLL UP DOOR ON SOUTH WALL


2. NEXT TO RULL UP DOOR ON NORTH WALL


ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!


B/4866 –


1. INSIDE TOOL ROOM


2. INSIDE ON EAST WALL IN MIDDLE


3. INSIDE OFFICE NEXT TO EXIT DOOR ON EAST WALL


ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!


B/4876–


1. INSIDE MAIN OFFICE AREA

2. NEXT TO EXIT ON EAST SIDE OF OFFICE


3. NEXT TO EXIT ON WEST SIDE OF OFFICE


4. INSIDE SHIPPING & RECEIVING


5. NEXT TO DOOR GOING INTO OFFICE ON SOUTHEAST WALL


6. NEXT TO ROLL UP DOOR ON NORTHEAST WALL


7. NEXT TO ROLL UP DOOR ON NORTH WALL


8. INSIDE RECORDS ROOM ON WEST WALL


9. NEXT TO EXIT ON NORTHWEST WALL


10. ON BACK SIDE OF RACK ON SOUTHWEST SIDE


11. NEXT TO EXIT ON SOUTHWEST WALL


12. ON RACK IN MIDDLE


ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!


B/4877 –


1. OUTSIDE OF OFFICE NEXT TO FIRE PANEL


2. NEXT TO WEST EXIT


3. NEXT TO NORTHEAST EXIT


4. MEZZANINE


ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!


T-01 –


1. NEXT TO ENTRANCCE ON NORTH WALL

2. NEXT TO ROOM NEXT TO SOUTHWEST EXIT CORNER


3. INSIDE BREAKROOM NEXT TO EXIT


ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!


T-13 –


1. NEXT TO NORTHEAST EXIT DOOR

ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!


T-16 –


1. NEXT TO NORTHWEST EXIT

ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!


T-17 –  

1. NEXT TO MAIN ENTRANCE

2. NEXT TO EXIT ON SOUTHWEST WALL


ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!


T-20 –


1. NEXT TO EXIT ON SOUTHWEST DOOR

2. NEXT TO EXIT ON SOUTHEAST DOOR


ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!


T-47 –


1. NEXT TO SOUTH EXIT


2. NEXT TO SOUTHWEST EXIT


ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!


T-79 –


3. NEXT TO MAIN ENTRANCE ON SOUTH WALL

ADDITIONAL INFORMATION: _______________________________________


**PLEASE NOTE ANY ADDITIONAL EXTIGUISHERS THAT ARE NOT ON THIS PAGE.  THANK YOU!


Dryden Facilities Master Plan

Section 8 - Utilities and Service Systems



Attachment J-C18

Wastewater Facilities and Systems




General Information:

NASA/Dryden is a tenant of the Air Force Flight Test Center at Edwards AFB, but Dryden is generally responsible for the design, construction and maintenance of all its utility systems.  


Sanitary Sewerage System:

Existing Conditions:


The sewage system collects sewage from all but a few remote buildings at the Center and delivers it to the Edwards Air Force Base system.  The sewage from the Center is collected at seven ejector stations.  It is then pumped into the Air Base manhole and outfall.


After the sewage enters the Air Base system, it is delivered to the sewage treatment plant, where it is subjected to primary and secondary treatments.  The remaining water is disposed by evaporation at the ponding areas.  The Air Base sewage system is designed for a capacity of 1,800,000 gallons per day.  Current daily flows for both the Center and the Air Base averages a million gallons daily.


Sanitary Sewage System:


The existing sewage system consists of the following elements shown below:

Sewage System Data


Pipe Size


Material





Length
  
Date Installed


(dia. inches)










(meters)


Year




3




Asbestos Cement




100


1975


3




Cast Iron






100


1953


4




PVC








100


1965


4




Cast Iron






200


1970


4




Vitrified Clay





300


1971


4




ABS








100


1991


6




Cast Iron






200


1966


6




Vitrified Clay





300

       1966 & 1975


6




PVC








600


1984


8




PVC








600
              1989, 1990, & 1992


8




Vitrified Clay





600


1968


8




Cast Iron






100


1953
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Dryden Facilities Master Plan

Section 8 - Utilities and Service Systems



Attachment J-C19


Potable Water System




General Information:

NASA/Dryden is a tenant of the Air Force Flight Test Center at Edwards AFB, but Dryden is generally responsible for the design, construction and maintenance of all its utility systems.  


Potable Water System:


Existing Conditions:


The potable water supply for all the water used at the Center comes from the Edwards Air Force Base water wells.  The water is of marginal quality, with a total dissolved solids content of 520 parts per million.  The only treatment the water receives is chlorination before it is distributed.  The water is delivered to the Center through a 6" pipe lateral from the 10 inch Edwards Air Force Base main.  The main is located west of the Center property line.  The Center lateral line joins the main at the intersection of Rosamond Blvd. and Lilly Ave.  This lateral line extends southeast 700 meters and then 300 meters to B 4803.  From 4803, other water lines tie into it to supply the different facilities at the Center.  A second lateral was extended in 1988 from the Edwards Air Force Base main southeast 1400 meters to Bldg. 4826 to provide a loop system for the main part of the Center.  Building 703 is fed from LA County source. 


Potable Water System:

Data of the existing potable water system are listed in Table 8-5.2 below.


Potable Water System Data


Pipe Size


Material




Length

     Date Installed


(dia. inches)









(meters)

             Year




1




PVC






  200



1953, 1973


1‑1/2



Copper





  100



1966


1‑1/2



PVC






  200



1994


2




PVC






  100



1988


3




PVC






  300



1989, 1992


4




PVC






  600



1992


4




ACP






1200


    1953, 1973, 1975


4




CIP






  200



1953


6




PVC






1500



1988


6




CIP






1200



1953


6




PVC






  200



1988


Planning Constraints:


Additions to the potable water system need to address looped systems that allow for servicing and new service connections while minimizing water outages.
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Attachment J-C20

Storm Drainage Systems & Signage



Storm Drainage System: Storm water is collected and channelized at Edwards AFB and NASA/Dryden through the use of earthen channels and drainage structures. These facilities then direct this water to either the Rogers Dry Lake bed, or into storm water retention ponds alongside the lake bed.   Since most NASA facility development is located in the low lying flat lands adjacent to the Rogers Dry Lake bed with little topographic relief, traditional drainage improvements do not operate as effectively as in more typical applications. Relatively shallow overall slopes reduce the effectiveness of the drainage improvements and inhibit the formation of flow velocities sufficient to keep the channels clean. The tendency toward siltation is increased by the existence of erodable areas of undeveloped land located uphill and upstream.


Simple, functional and effective signs are an integral and effective part of Dryden's visual communications system based on a systems approach to signing.  DFRC has an overall exterior signage plan that has been developed on logical sequences of events which include: entering DFRC, going to a designated area, and arriving at a specific building.


(Page 1 of 1)







J-C29 Fuel Tanks 


DFRC AST LOCATION AND POC LIST, AS OF 3/21/2011 
Tank 
ID# Nearest Building Contents/Capacity(gal) POC & Extension # 


4824 4824 Tank Bulk Generator Diesel / 500 Dan Eason x2078 
4825 4825 Tank Bulk Generator Diesel / 500 Dan Eason x2078 
4838 4838 Tank Bulk Generator DAF/CITC Diesel / 5,000 Dan Eason x2078 
4840-1 4840 Tank Bulk Generator Diesel / 2,000 Dan Eason x2078 
4840-2 4840 Tank Fire Pump Diesel / 300 Troy Spiger x3491 
4840-3 4840 Tank Fire Pump Diesel / 300 Troy Spiger x3491  
4840-4 4840 Tank Fire Pump Diesel / 300 Troy Spiger x3491  
4840-5 4840 Tank Fire Pump Diesel / 300 Troy Spiger x3491  
4840-6 4840 Emergency Generator belly tank Diesel / 100 Troy Spiger x3491  
4853-1 4853 Tank Fire Pump Diesel / 150 Troy Spiger x3491  
4853-2 4853 Tank Fire Pump Diesel / 150 Troy Spiger x3491  
4853-3 4853 Tank Fire Pump Diesel / 150 Troy Spiger x3491  
4853-4 4853 Tank Fire Pump Diesel / 150 Troy Spiger x3491  
4853-5 4853 Tank Bulk Fire Pumps Diesel / 2,000 Troy Spiger x3491  
4854-1 4854 Tank Bulk Storage JPTS / 11,800 Dick Denman x3356 
4854-2 4854 NASA Gas Station Unleaded, Diesel, 4K / 2K Dan Eason x2078 
4854-3 4854 NASA Gas Station Unleaded, Diesel, 4K / 2K Dan Eason x2078 
4854-6 4854 Tank Bulk Storage JP-4 / 12000 Dick Denman x3356 
4854-7 4854 Tank Bulk Storage JP-4 / 12000 Dick Denman x3356 
4872-1 4872 Tank Bulk Storage Generator Plant Diesel / 5,200 Dan Eason x2078 
4872-2 4872 Tank Bulk Storage Generator Plant Diesel / 5,200 Dan Eason x2078 
4872-3 4872 Central Emergency Generator Plant Diesel / 231 Dan Eason x2078 
4872-1 4872 Central Emergency Generator Plant Diesel / 231 Dan Eason x2078 
4872-2 4872 Central Emergency Generator Plant Diesel / 231 Dan Eason x2078 
4872-4 4872 Central Emergency Generator Plant Diesel / 231 Dan Eason x2078 
4874 4874 Emergency Generator support Diesel / 1,000 Dan Eason x2078 
4887 4887 Boresite Tower Equipment Building Diesel / 100 Michael Yettaw x3253 
4889-1 4889 Emergency Generator  Diesel / 100 Dan Eason x2078 
4889-2 4889 Emergency Generator  Diesel / 2,000 Dan Eason x2078 


4982 4982 Aero Tracking Facility Diesel / 1,000 Mike Yettaw  x3309  


4981 4981 Boresite Tower Equipment Diesel / 100 Dan Eason x2078 


4990 4990 GE Emergency Generator Diesel / 500 Tom Osterich x3015 


 






Attachment J-C21

Elevator Systems




The Contractor shall furnish full maintenance on the following list of elevators:


Inventory of Vertical Transportation Equipment 


		Sys. No

		Bldg. No.

		Type. Note 1

		Cap (lbs)

		Mfr. Dwg. No.

		Year Inst.

		Last Insp. Date

		Speed


(Fpm)

		No. Floors

		Doors


Note 2



		#1

		4800

		PHE

		2000

		Otis

		0/0/53


replace


0/0/74

		7/30/04

		75

		3

		PD



		#2

		4800

		Box Steel Hoist Way

		3500

		Otis

		1986

		7/30/04

		125

		3

		PD



		#3

		4820

		PHE

		3500

		Republic

		1992

		7/30/04

		75

		3

		PD



		#4

		4838

		Box Steel Hoist Way

		4000

		Inland

		1983

		8/03/04

		75

		2

		PD



		#5

		4840

		PHE

		2000

		Inland

		1991

		8/03/04

		125

		2

		PD



		#6

		4840

		FHE

		7000

		Magnatek

		1991

		8/03/04

		125

		2

		PD



		#7

		4838

		DW

		300

		Atlas

		1983

		N/A

		N/A

		2

		MD



		#8

		4840

		PEM

		900

		ALIMAK

		

		N/A

		90

		3

		MD



		#9

		703

		FHE

		2000

		

		1972

		6-01-09

		

		4

		PD



		#10

		703

		FHE

		2000

		

		1972

		6-01-09

		

		4

		PD



		#11

		703

		FHE

		2000

		

		1972

		6-01-09

		

		4

		PD



		#12

		703

		FHE

		2000

		

		1972

		6-01-09

		

		4

		PD





* Note 1 indicates:



*Note 2 indicates:


FHE   Freight hydraulic elevator                     PD   Power doors


PHE   Passenger hydraulic elevator                MD  Manual doors


DW   Dumbwaiter


PEM  Passenger Electro-Mechanical
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Attachment J-C22

Built-in Cranes, Monorails and Hoists







List of Built-In Cranes, Monorails, and Hoists



		Bldg. No.

		Room

		Crane Id. Num.

		Type

		Type

		Capacity

		Critical lift rated?



		703

		Hangar

		Shepard Niles, Serial # 136450

		

		Shepard Niles, Bridge Crane, Box Steel 2 Beam

		20 Ton

		Critical Lift Certification in process



		703

		Hangar

		Shepard Niles, Serial # 136451

		

		Shepard Niles, Bridge Crane, Box Steel 2 Beam

		20 Ton

		No



		703

		Hangar

		Shepard Niles, Model # 3134256, Serial # 136452

		

		Shepard Niles, Bridge Crane, Box Steel 2 Beam

		10 Ton

		No



		703

		Hangar

		Shepard Niles, Model # 3134256, Serial # 136453

		

		Shepard Niles, Bridge Crane, Box Steel 2 Beam

		10 Ton

		No



		703

		Hangar

		Shepard Niles, Serial #TX0500

		

		Shepard Niles, Bridge Crane, Box Steel 2 Beam

		5 Ton

		No



		703

		Hangar

		Shepard Niles, Serial #TX0501

		

		Shepard Niles, Bridge Crane, Box Steel 2 Beam

		5 Ton

		No



		4800

		1077

		Ser# K63452

		Yes

		Box Steel

1 Beam

		½ Ton

		No



		4809

		Auto

Shop

		Snap-on

Mod#EELR302A Ser #T9-01618

		Yes

		Autolift

		9,000 LBS

		No



		4809

		Lube Bay

		Mod.# AP5SH25B

Ser.# L93885

		Yes

		Autolift

		11,000LBS

		No



		4809

		Auto

Shop

		Mod.# 12000CF

Ser.# 5086-0393

		Yes

		Autolift

Worth

		12,000 LBS

		No



		4809

		Auto

Shop

		Model# 27000TL

		Yes

		Autolift

		27,000 LBS

		[bookmark: _GoBack]No



		4820

		Ware-house

		Model # AG370-0

		Yes

		Box Steel

1 Beam

		3 Ton

		No



		4820

		Hangar

		Model# 1066CL

		Yes

		Box Steel

1 Beam

		5 Ton

		Yes



		4823

		Weld Shop

		N/A

		Yes

		Box Steel

1 Beam

		1000 LBS

		No
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DOCUMENT HISTORY LOG 


 


Status 
Document 
Revision 


Approval Date Description 


Baseline  2006-09-22 Initial Release 


Revision  A 2009-10-09 Foreword changed “NASA programs 
and projects” to “NASA facilities, 
programs, and projects.”  Editorial 
changes and change PV/S to PVS 
throughout.  Paragraph 3.2, Clarified 
definitions of pressure relief device, 
risk assessment code, test specific 
device, ground-based PV/S definition, 
changed “flight weight” to “flight.”  
Paragraph 4.1 deleted requirement 
redundant with NPR 8715.3.  
Numbered subparagraphs within 
paragraph 4.2, Renumbered paragraph 
4.2.1 as 4.2.3, and 4.2.1 
subparagraphs as 4.3.1.x, etc. 
Paragraph 4.2.1.3 renumbered as 
4.2.3.3 and scope of exclusion 
increased.  4.2.1.5 added exclusion for 
certain steam and condensate piping 
not to exceed 15 psig, 4.2.4 clarified 
assessed hazard exclusion 
requirements, 4.2.3.21 was 
renumbered to 4.2.3.22 and reworded 
for clarity, 4.3.3.8 deleted “to,” 4.3.3.15 
added new paragraph requiring clear 
definition of system boundaries, 4.5.1, 
added “or analyses” to list of options 
for verification of PVS compliance with 
original requirements, 4.5.10 added 
new paragraph allowing continued 
operation of systems certified under 
previous requirements provided certain 
requirements are met, renumbered 
previous 4.5.10 as 4.5.11, 4.5.12 was 
rewritten. 4.8.2.8.4 change “break” to 
“burst,” Table 4, note 1, changed 
“rupture” to “burst,” Table 4, change “≥” 
to “≤,” 4.9.2.6, add reference to Table 
2, 4.9.4.1 deleted requirement to send 
waivers to Headquarters because of 
redundancy with NPR 8715.3, 
paragraph 1.13, 4.10.1.7, add “…as 
approved by the PSM…,” 4.10.1.10 
added “or back pressure regulators,” 
4.11.2.3 provided that, with certain 
constraints, the PSM may extend 
certification periods for PVS to 
accommodate operational or test 
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needs, 4.11.4.2 provided that, with 
certain constraints, the PSM may 
extend certification periods for 
components to accommodate 
operational or test needs, 6.2.1.2 
changed “break” to “burst” 


 


This document is subject to reviews per Office of Management and Budget Circular A-
119, Federal Participation in the Development and Use of Voluntary Standards 


(02/10/1998) and NPD 8070.6, Technical Standards (Paragraph 1.k). 
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NASA Requirements for Ground-Based Pressure Vessels and 
Pressurized Systems (PVS) 


 


CHAPTER 1 SCOPE 


1.1 PURPOSE 


The purpose of this document is to ensure the structural integrity of PVS through 
implementation of a minimum set of requirements for ground-based PVS in accordance 
with this document, NASA Policy Directive (NPD) 8710.5, NASA Safety Policy for 
Pressure Vessels and Pressurized Systems, NASA Procedural Requirements (NPR) 
8715.3, NASA General Safety Program Requirements, applicable Federal Regulations, 
and national consensus codes and standards (NCS). 


1.2 APPLICABILITY 


This standard applies to NASA Headquarters and NASA Centers, including Component 
Facilities, and to the Jet Propulsion Laboratory and to other contractors to the extent 
specified in their contracts. 


This standard applies to all ground-based equipment designed for, or operating at, 
positive or negative gauge pressure that is not specifically excluded in Paragraph 4.2.  It 
applies to NASA-owned or -operated, temporary or permanent, ground-based PVS and to 
non-NASA-owned contractor or tenant ground-based PVS operated on NASA property if 
that PVS is determined by the Pressure Systems Manager (PSM) to pose a risk to NASA 
personnel, facilities, or equipment.  It specifically includes, subject to Paragraph 4.2, 
systems often referred to as "low pressure" such as building and facility services 
equipment (e.g., shop air), laboratory systems, and vacuum systems. 


When conflicts exist between this document and NCS, this document shall take 
precedence, except in those cases where the NCS is invoked by applicable Government 
regulation (Requirement). 


Requirements in addition to, and that do not conflict with, those listed herein may be 
appropriate for inclusion in Center-specific PVS policies and procedures to address 
unique applications and situations not covered by this document.  As provided for in 
NPD 8710.5, it is the PSM’s responsibility to assure that such additional requirements are 
developed and included in the Center’s certification process. 
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CHAPTER 2 REFERENCES 


2.1 GOVERNMENT DOCUMENTS 


42 U.S.C. 2473(c)(1), section 203(c)(1) of the National Aeronautics and Space Act of 
1958, as amended. 


Department of Labor (DOL), Occupational Safety and Health Administration (OSHA), 
29 CFR Part 1910, Occupational Safety and Health Standards. 


DOL, OSHA, 29 CFR Part 1960, Basic Program Elements for Federal Employees. 


Department of Transportation (DOT) 49 CFR. 


MIL-G-18977, Gauge, Pressure, Dial Indicating. 


NPD 8710.5, Policy for Pressure Vessels and Pressurized Systems. 


NPR 1441.1, NASA Records Retention Schedules. 


NPR 8000.4, Agency Risk Management Procedural Requirements. 


NPR 8715.3, NASA General Safety Program Requirements. 


2.2 NON-GOVERNMENT DOCUMENTS 


American Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel Code 
(B&PVC). 


ASME B31 series Piping Codes. 


ASME PTC 25-2001, Pressure Relief Devices. 


ASME B40.100, Pressure Gauges and Gauge Attachments. 


Compressed Gas Association (CGA) E-4, Standard for Gas Pressure Regulators. 


CGA P-1, Safe Handling of Compressed Gas in Containers. 


National Board of Boiler and Pressure Vessel Inspectors, ANSI/NB-23, National Board 
Inspection Code. 


UL-404, Gauges, Indicating Pressure, for Compressed Gas Service. 


2.3 OTHER REFERENCES (not necessarily cited in the body of the document) 


See Table 6 in Chapter 5. 
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CHAPTER 3 ACRONYMNS AND DEFINITIONS 


3.1 ACRONYMS 


API American Petroleum Institute 


ASME American Society of Mechanical Engineers 


BWR Boiling Water Reactor 


CGA Compressed Gas Association 


COTS Commercial Off the Shelf 


DOT Department of Transportation 


FS Factor of Safety 


HVAC Heating, Ventilating, and Air Conditioning 


IGSCC Intergranular Stress Corrosion Cracking 


ISI Inservice Inspection 


MAWP Maximum Allowable Working Pressure 


MDMT Minimum Design Metal Temperature 


NB The National Board of Boiler and Pressure Vessel Inspectors 


NBIC National Board Inspection Code 


NCS National Consensus Codes and Standards 


NDE Nondestructive Examination 


NPD NASA Policy Directive 


NPR NASA Procedural Requirements 


NPS Nominal Pipe Size 


OSHA Occupational Safety and Health Administration 


OSMA NASA Headquarters Office of Safety and Mission Assurance 


PRD Pressure Relief Device to include pressure safety valve, rupture disc, or 
other device 
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Psig Pounds per Square Inch Gauge 


PSM Pressure Systems Manager 


PSV Pressure Safety Valve 


PVS Pressure Vessels and Pressurized Systems 


RAC Risk Assessment Code 


STE Special Test Equipment 


UL Underwriters Laboratories Incorporated 


3.2 DEFINITIONS 


Certification:  The official approval process for ensuring and documenting the integrity of 
PVS. 


Code PVS:  Pressure vessels and pressurized systems that are designed, fabricated, 
installed, code stamped, and maintained in strict conformance with the requirements of 
the NCS specified as applicable by the PSM. 


Configuration Management:  The identification, control, accounting, and verification of 
requirements and implementation documentation for formal orderly control of the PVS 
configuration. 


Commercial Off the Shelf (COTS):  Commercial items that require no unique 
Government modification or maintenance over the life cycle of the product to meet the 
needs of the procuring agency.  A commercial item is one customarily used for non-
Governmental purposes that has been or will be sold, leased, or licensed (or offered for 
sale, lease, or license) in quantity to the general public.  An item that includes 
modifications customarily available in the commercial marketplace or minor 
modifications made to meet NASA requirements is still a commercial item. 


Deviation:  As defined in NPR 8715.3, NASA General Safety Program Requirements. 


DOT Service:  Those uses of PVS covered by the regulations contained in 49 CFR 100 – 
185, Pipeline and Hazardous Materials Safety Administration. 


Excluded PVS:  A PVS that is not required to meet the certification (or recertification) 
requirements of NPD 8710.5, Policy for Pressure Vessels and Pressurized Systems, and 
need not be included in the PVS configuration management system.  Excluded PVS are 
subject to all applicable laws, regulations, safety requirements, NASA requirements, and 
appropriate NCS and must be maintained in accordance with applicable NCS. 


Existing PVS:  PVS shall be considered to be “Existing PVS” if installed no later than 6 
months from the date of original issue of this document (Requirement). 
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Flight PVS:  An assembly of components under pressure, including vessels, piping, 
valves, relief devices, pumps, expansion joints, gages, etc., that are fabricated in 
accordance with program requirements specifically for use in aircraft or spacecraft. 


Flexible Hose:  A non-rigid piping component excluding bellows expansion joints. 


Factor of Safety (FS):  Unless otherwise noted, this refers to the material design factor of 
safety on structural failure and is equal to the lesser of the material strength divided by 
the material stress under anticipated loading or the actual buckling load divided by the 
anticipated buckling load. 


Ground-based PVS:  All PVS, including PVS based on barges, ships, or other transport 
vehicles, not specifically excluded in paragraph 4.2 of this Standard.  Flight PVS used for 
their intended purpose aboard active air or space craft, even though on the ground, are not 
included in this definition, but flight PVS converted to ground use are included. 


Hydraulics:  Hydraulic systems using commercially available hydraulic fluid. 


Note: Associated pneumatic storage, actuation devices, or components that are 
used in a hydraulic system are not considered hydraulics.  Pressurized hydraulic 
fluid containing devices are included if the system is included. 


Inservice Inspections:  Those inspections, examinations, or tests specified in the 
inspection plan as determined in this document. 


Nondestructive Examination:  The application of technical methods to examine materials 
or components in ways that do not impair future usefulness and serviceability in order to 
detect, locate, measure, and evaluate flaws; to assess integrity, properties, and 
composition; and to measure geometrical characteristics. 


Non-Code PVS:  Any pressure vessel that is not stamped with the appropriate symbol and 
documented as complying with the original applicable construction Code or any pressure 
piping system that does not meet the requirements of the appropriate fabrication code 
(e.g. ASME Section VIII, B31.1, B31.3), including PVS that were fabricated from non-
Code materials by non-Code processes or organizations. 


Owner:  The management of the organization responsible for the PVS as defined in NPD 
8710.5, Policy for Pressure Vessels and Pressurized Systems. 


Policy Waiver:  Documented and approved Center policy contrary to the policy in NPD 
8710.5, Policy for Pressure Vessels and Pressurized Systems, or this standard.  (See NPR 
8715.3, paragraph 1.13, for waiver requirements.) 


Pressure Relief Device (PRD):  A device designed to open without intervention by an 
operator and relieve excess pressure so as to protect the PVS on which it is installed from 
damage due to that pressure. 


Pressure Safety Valve (PSV):  A pressure relief device designed to actuate on inlet static 
pressure and to reclose after normal conditions have been restored.  [Note:  this definition 
is that of ASME PTC 25-2001.] 
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Pressure Systems Manager:  The person responsible for implementation of NPD 8710.5, 
Policy for Pressure Vessels and Pressurized Systems, and this standard at a NASA 
facility. 


Pressure Vessels and Pressurized Systems (PVS):  Pressure vessels and pressurized 
systems within the scope of NPD 8710.5, Policy for Pressure Vessels and Pressurized 
Systems, and this standard. 


Risk Assessment Code:  A numerical expression of comparative risk of a condition 
determined by an evaluation of both the potential severity of a consequence and the 
likelihood of that consequence occurring. 


Recertification:  The renewal of a previous certification with adjustments as necessary to 
accommodate new information, configuration or operating parameter changes, or PVS 
degradation. 


Technical Waiver:  Single or case-by-case waiver from this standard. 


Test Article PVS:  A PVS object(s) being tested for the sole purpose of obtaining data 
(other than integrity data) on the object(s). 


Test Specific PVS:  PVS used to perform limited testing of a specific test article.  PVS 
used on a permanent or repeated basis, or built up of components used repeatedly for 
testing different hardware or configurations are not part of this category. 


Waiver:  As defined in NPR 8715.3. 
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CHAPTER 4 REQUIREMENTS 


4.1 APPLICATION OF NPD 8710.5  


This document provides a greater level of detail of requirements and identifies 
responsible parties, consistent with NPD 8710.5. 


4.2 EXCLUDED PVS 


4.2.1 The following PVS do not require certification in accordance with NPD 8710.5, 
Policy for Pressure Vessels and Pressurized Systems and are excluded from the 
requirements of this standard provided they are covered under appropriate inspection and 
maintenance programs.  Each Center’s PSM has the authority to require inclusion of any 
excluded system at that Center due to the hazards presented by its use in a particular 
application. 


4.2.2 Excluded systems are subject to the requirements of the Occupational Safety and 
Health Administration (OSHA), the applicable NCS, and NASA safety requirements.  
Operation of COTS systems shall be within manufacturers' placard limitations 
(Requirement). 


4.2.3 Category Exclusions. 


4.2.3.1 Water systems under 150 pounds per square inch gauge (psig) for which surge is 
not a design consideration or has been mitigated. 


4.2.3.2 Water deluge systems not to exceed 250 psig for which there is no hazard to 
personnel in the event of failure. 


4.2.3.3 Control, instrument, shop air, or inert gas piping systems with Maximum 
Allowable Working Pressure (MAWP) not to exceed 150 psig and line sizes not to 
exceed Nominal Pipe Size (NPS) 1/2.  Each Center's PSM has authority to increase line 
size limit of air or inert gas systems covered under this exclusion to NPS 2 without a 
waiver by addressing risk through appropriate analysis and imposing additional 
conditions to this exclusion as needed.  Relief valves and pressure vessels (air receivers, 
tanks, etc.) are not included in this exclusion. This exclusion does not apply to higher 
pressure or larger size PVS that supply the lower pressure PVS. 


4.2.3.4  COTS hot water systems for buildings. 


4.2.3.5  Steam and condensate systems for building heating up to 15 psig, regardless 
whether the steam comes from a low-pressure boiler, or a high-pressure central heating 
plant.  If the excluded steam system is fed by a higher-pressure steam system, the first 
relief device following the pressure-reducing component is not excluded, and shall be 
certified in accordance with this standard (Requirement). 
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4.2.3.6 COTS prepackaged pressurized water and steam cleaning systems maintained and 
operated in strict accordance with the manufacturer’s recommendations.  This does not 
include custom fabricated/assembled systems. 


4.2.3.7 Fire protection water systems for facilities. 


4.2.3.8 COTS prepackaged refrigerators, freezers, and heating, ventilating, and air 
conditioning (HVAC) equipment. 


4.2.3.9 Fire extinguishers covered by: 29 CFR Part 1910, Subpart L, "Fire Protection," 
including portable extinguishers, standpipe and hose systems, automatic sprinkler 
systems, fixed dry chemical extinguishing systems, carbon dioxide extinguishing 
systems, and halogenated extinguishing agent systems. 


4.2.3.10 Glove boxes. 


4.2.3.11 Fuel storage PVS supplied with licensed motorized vehicles and meeting 
applicable Department of Transportation (DOT) regulatory requirements. 


4.2.3.12 COTS prepackaged hydraulic systems. 


4.2.3.13 COTS welding equipment. 


4.2.3.14 COTS laboratory equipment, with the following caveats; 


4.2.3.14.1 Equipment that could be pressurized above its MAWP for any reason by the 
fluid delivery system shall have appropriate overpressure protection installed and the 
fluid delivery system shall be certified by the PSM in accordance with this standard 
(Requirement). 


4.2.3.14.2 This exclusion does not apply to laboratory designed and assembled systems. 


4.2.3.14.3 An example is a mass spectrometer with a manufacturer’s placard rating of 25 
psig that receives gas from a 2000 psig DOT cylinder via a pressure regulator and plastic 
tubing.  The mass spectrometer and DOT cylinder (see 4.2.3.20) are not subject to 
certification in accordance with this document although they must be safely operated in 
accordance with manufacturer’s recommendations.  There must be a certified pressure 
relief device (PRD) (see 4.10.1) downstream of the cylinder’s pressure regulator (see 
4.10.3), and the plastic tubing must be adequately rated and restrained (see 4.10.4).  The 
required PRD may be internal to the mass spectrometer; however, such an internal PRD 
is subject to the requirements of 4.10.1.  Consequently, a separate external (accessible) 
PRD is usually added to meet the requirements of this document. 


4.2.3.15 Vacuum systems with volumes not greater than 100 cubic feet.  However, all 
vacuum systems that could inadvertently be pressurized above atmospheric pressure by 
internal or external sources (e.g., as a result of valve leakage on a test gas line or a 
pressure regulator or mass flow controller failure) shall have appropriate overpressure 
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protection (see 4.10.1, particularly 4.10.1.12), and the fluid delivery system is included 
within the scope of this standard (Requirement). 


4.2.3.16 Vacuum piping above ground not greater than NPS 6, which is adequately 
supported and restrained, and buried vacuum piping of any diameter.  This exclusion 
does not apply to piping which is connected to a positive pressure source that requires 
relief protection above a PRD setting of 2 psig. The relief protection of all vacuum piping 
systems attached to positive pressure sources shall be reviewed and approved by the PSM 
(Requirement). 


4.2.3.17 Temporary non-NASA owned construction or maintenance related PVS, 
provided the hazards to personnel are low and the operating contractor is contractually 
obligated to meet, and demonstrates compliance with, all applicable Federal, State, and 
local safety regulations. 


4.2.3.18 Atmospheric storage tanks that only are subjected to hydrostatic pressure and 
that comply with the applicable American Petroleum Institute (API) or Underwriter 
Laboratories Incorporated (UL) standards. 


4.2.3.19 Self-contained pressure eye wash systems, provided overpressure protection 
devices are periodically tested or replaced in accordance with manufacturers’ 
recommendations. 


4.2.3.20 DOT specification containers that are periodically retested and requalified 
strictly in accordance with 49 CFR 180, provided that the owner’s OSHA inspection 
requirements of 29 CFR 1910.101 are met.  This exclusion does not apply, however, to 
other attached components or laboratory equipment or other systems using or being 
charged from these containers. 


4.2.3.21 Natural gas distribution systems. 


4.2.3.22 Qualified flight PVS used for their intended purpose aboard air or spacecraft.  
This is inclusive of PVS testing and operation while the air or spacecraft is on the ground, 
but does not apply to flight PVS that have been converted to ground use. 


4.2.4 Assessed Hazard Exclusion.  The PSM has the authority to exclude other PVS from 
the Center’s certification program if the following conditions are met: 


4.2.4.1 A risk and hazard assessment is performed in accordance with NPR 8715.3, 
NASA General Safety Program Requirements and paragraph 4.9 of this standard and 
demonstrates that personnel injury risk is negligible under any failure scenario. 


4.2.4.2 Any facility damage potential identified by the risk and hazard assessment is 
accepted through the Center’s risk acceptance process. 


4.2.4.3 Any mission risk identified by the risk and hazard assessment is accepted through 
the program’s risk acceptance process. 


4.2.4.4 All other applicable NASA safety requirements are met. 


4.2.4.5 All other applicable regulatory safety requirements are met. 
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4.2.5 Test Articles and Test Specific PVS Exclusions. 


4.2.5.1 Test article PVS that have been formally reviewed and accepted in accordance 
with the requirements of NPR 8715.3, NASA General Safety Program Requirements, are 
excluded. 


4.2.5.2 Temporary test specific PVS (e.g., special test equipment (STE)) are excluded if 
risk assessment has been performed in accordance with NPR 8715.3, NASA General 
Safety Program Requirements, there is no risk to personnel, and risk to the facility has 
been accepted by the Center.   Equipment is not considered to fall into this category if it 
consists of components used repeatedly for testing different test articles or configurations. 


4.3 GENERAL REQUIREMENTS 


4.3.1 PVS shall meet the requirements of State and local boiler and pressure vessel 
statutes unless exclusive federal jurisdiction applies (Requirement).  In the event of a 
conflict between this document and applicable statutes or regulations, the statutes or 
regulations govern. 


4.3.2 PVS shall comply with applicable Federal laws and regulations (e.g., 29 CFR 1910) 
(Requirement). 


4.3.3 General Requirements Applicable to All Non-Excluded PVS. 


4.3.3.1 Each NASA Center, including Component Facilities and the Jet Propulsion 
Laboratory, shall implement a formal PVS certification process and provide a 
documentation and configuration management and control system that provides critical 
system information necessary for determining PVS integrity (Requirement). 


4.3.3.2 All PVS shall be certified, recertified, and documented in accordance with the 
requirements of NPD 8710.5 and this standard (Requirement). 


4.3.3.3 The original service life or remaining safe life of each PVS shall be documented 
at the time of certification or recertification based on relevant failure modes, cyclic 
service history, rates of degradation, damage mechanisms, or other appropriate factors 
(Requirement). 


4.3.3.4 Potential damage mechanisms shall be identified and evaluated, including but not 
limited to fatigue, creep, and corrosion (Requirement). 


4.3.3.5 All conditions that cause changes in the current estimate of remaining life shall be 
assessed and documented, with appropriate modification to the inspection and 
recertification plans of record, in accordance with paragraph 4.8 of this standard 
(Requirement). 


4.3.3.6 Compliance with the requirements of this standard shall be documented and 
approved by the PSM in accordance with paragraph 4.11 in order for the PVS to be 
designated as “certified” (Requirement). 
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4.3.3.7 The MAWP, operating temperature range, and other service conditions shall be 
documented for each PVS (Requirement). 


4.3.3.8 Relief valve exhausts and other vents shall incorporate appropriate means of 
reacting thrust loads, including balanced thrust (“zero thrust”) vent tees and structural 
supports as appropriate (Requirement). 


4.3.3.9 PVS shall be pressurized only after initial certification is complete, with the 
exception of pressurization that may be required for initial integrity testing of the PVS 
(Requirement). 


4.3.3.10 PVS that do not meet applicable NCS, guides, and regulations shall only be 
certified and allowed to operate if a risk and hazard assessment has been performed, the 
owner acceptance of residual risk has been documented, and the Center approval has 
been formally documented by means of a waiver in accordance with paragraphs 4.6 or 
4.7 of this standard (Requirement). 


4.3.3.11 A periodic inspection plan shall be developed for all PVS in accordance with 
paragraph 4.5 and 4.11 of this standard (Requirement). 


4.3.3.12 Inspection activities and integrity verification shall be performed to ensure PVS 
are maintained in a state of compliance with the certification (recertification) 
requirements of paragraph 4.11 of this standard (Requirement). 


4.3.3.13 The PSM has the authority to interpret this standard.  (This is not to be 
interpreted as authority to change or waive the requirements of this standard.) 


4.3.3.14 A change in the service of a PVS shall require evaluation for applicability of the 
original Code for the new service, possible application of a new Code appropriate to the 
new service, and possible reevaluation in accordance with the applicable NCS 
(Requirement). 


4.3.3.15 Each certified pressure system shall have clearly defined boundaries/interfaces 
(to ensure that all portions of pressure systems are accounted for and appropriately 
certified) (Requirement). 


4.4 DESIGN AND CONSTRUCTION REQUIREMENTS FOR NEW PVS 


4.4.1 All new ground-based conventional (i.e., nonflight) PVS shall be designed, 
fabricated, assembled, erected, inspected, examined, and tested in accordance with the 
appropriate NCS, codes, and regulations (Requirement). 


4.4.2 Pressure vessels used to transport fluids under pressure shall comply with the DOT 
regulations of 49 CFR 100-185 or ASME Section XII as applicable (Requirement). 


4.4.3 Pressure Vessels Not for Transport of Pressurized Fluids. 
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4.4.3.1 New pressure vessels, including heat exchangers, shall be ASME Section VIII 
code stamped as specified within the scope as being used and registered with the National 
Board (Requirement). 


4.4.3.2 Vacuum vessels shall be ASME Section VIII code stamped and registered with 
the National Board except as provided in paragraphs 4.2.3.15, 4.4.3.3, and 4.4.3.4 of this 
standard (Requirement). 


4.4.3.3 For new vacuum vessels, or alterations/repairs to existing vacuum vessels, 
operating in high vacuum service (internal pressure less than than 10-3 torr) or in other 
cases involving only external atmospheric pressure (i.e., no external pressure greater than 
14.7 psig) where specific operational needs make ASME Section VIII or NB-23 code 
stamping unfeasible, all of the requirements specified elsewhere in this standard shall 
apply with the following exceptions (this paragraph is not to be construed to accept the 
purchase or use of non-code stamped vacuum vessels where there is not a specific 
overriding need) (Requirement): 


4.4.3.3.1 No ASME “U” Stamp (“code stamp”) or National Board Inspection Code 
(NBIC) “R” Stamp is required.  All documentation requirements of this standard shall be 
met with the following exceptions (Requirement): 


4.4.3.3.1.1 The ASME or NBIC Data Report shall be processed in all respects as for a 
code stamped vessel, but it shall not be submitted to the National Board.  The Certificate 
of Shop Inspection shall be signed either by a National Board commissioned inspector or 
by the PSM (Requirement). 


4.4.3.3.1.2 For industry standard components such as potted connectors and “Conflat” 
flanges used in strict accordance with the manufacturer’s ratings and recommendations, 
material records and analysis are not required provided sufficient information regarding 
material is available to properly perform any welding or brazing processes required.  This 
does not exclude from the ASME Code analysis requirement those industry standard 
components that are rated by their manufacturers only for external pressure and that 
require relief protection above a PRD setting of 2 psig (or less, if so specified by the 
manufacturer).  If relief protection is required, bolting or other fasteners shall be analyzed 
in accordance with the ASME Code or other means acceptable to the PSM to determine 
that they have a positive pressure rating sufficient for the credible positive pressure 
scenarios (Requirement). 


4.4.3.3.2 Intermittent welds are permitted on nozzles and reinforcing pads; however, an 
appropriate code equivalent analysis shall be performed to verify the adequacy of the 
weld design (Requirement). 


4.4.3.3.3 Nozzle reinforcement may be achieved using configurations other than those 
illustrated in ASME Section VIII, however adequacy of such designs shall be 
demonstrated by appropriate ASME Code equivalent analysis or testing (Requirement). 


4.4.3.3.4 The ASME Section VIII requirement for an internal pressure test (hydrostatic or 
pneumatic) may be replaced with a vacuum test to 1.5 times the specified pressure 
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differential, but not to exceed an external pressure of 14.7 psig.  This exception shall not 
be used in those cases where proof test is used in lieu of analysis if an overpressure of 1.5 
times the maximum allowable working (differential) pressure is not attained 
(Requirement). 


4.4.3.3.5 Materials other than those specified for use in ASME Section VIII and its 
reference documents may be used; however, their adequacy for the intended application 
shall be demonstrated to the satisfaction of the PSM (Requirement). 


4.4.3.3.6 Allowable stresses and other material properties for “non-code” materials shall 
be obtained following the approach and safety factors used in developing ASME Section 
VIII allowable stresses and other values (Requirement). 


4.4.3.3.7 ASME Code pressure relief capacity requirements shall be met for internal 
pressurization sources, but the relief device need not be UV stamped provided the set 
pressure is less than 15 psig (Requirement). 


4.4.3.3.8 If a vacuum vessel requires relief protection with PRD setting above 2 psig due 
to the nature of the potential pressurization source, the vessel pressure shell shall be 
structurally qualified in accordance with the requirements of the ASME Code, Section 
VIII, Div. 1 (Requirement). 


4.4.3.3.9 If relief protection of any set pressure is required for a vacuum vessel due to 
attached pressure sources, bolting or other fasteners shall be analyzed in accordance with 
the ASME Code or other means acceptable to the PSM to determine that they have a 
positive pressure rating sufficient for the credible positive pressure scenarios 
(Requirement). 


4.4.3.3.10 The relief protection for all vacuum vessels attached to any positive pressure 
source shall be reviewed and approved by the PSM (Requirement). 


4.4.3.4 The foregoing exceptions to the requirements of this standard and of the ASME 
and NBIC Codes notwithstanding, and not reducing the effect of any other requirement of 
this standard or of the ASME or NBIC Codes, specific note is made of the following 
requirements: 


4.4.3.4.1 Vacuum vessels shall be fabricated, repaired, or altered only by either 
manufacturers having an ASME “Code Stamp” (ASME “U” Authorization) or NBIC “R” 
Stamp, or that have been audited and determined by the PSM to have an equivalent 
quality assurance manual and process, including implementation (Requirement). 


4.4.3.4.2 The PVS manufacturing or alteration shall be in strict accordance with the 
quality assurance manual of the manufacturing organization (Requirement). 


4.4.3.4.3 The PSM shall review and approve designs and design analysis prior to start of 
PVS construction (Requirement). 


4.4.3.4.4 All welding shall be: 
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4.4.3.4.4.1 Performed in accordance with procedures qualified in accordance with the 
ASME Boiler and Pressure Vessel Code, Section IX, including all essential variables for 
the joint in question (Requirement). 


4.4.3.4.4.2 Performed by welders qualified and current in accordance with the ASME 
Boiler and Pressure Vessel Code, Section IX, on such weld procedures (Requirement). 


4.4.3.4.5 Post weld heat treatment shall be performed as required and in accordance with 
the ASME Code (Requirement). 


4.4.3.4.6 Except as provided in 4.4.3.3.1.2, impact and other testing shall be performed as 
required and in accordance with the ASME Code (Requirement). 


4.4.3.4.7 Inspections shall be performed by inspectors trained and certified in use of the 
techniques being applied, in accordance with the requirements of the ASME Boiler and 
Pressure Vessel Code, Section V (Requirement). 


4.4.4 Boilers and Boiler Piping (See also Table 6). 


4.4.4.1 Power boilers shall be ASME Section I code stamped and registered with the 
National Board (Requirement). 


4.4.4.2 Power boiler piping shall meet ASME B31.1, Power Piping (Requirement). 


4.4.4.3 Power boiler external piping shall be ASME code stamped (Requirement). 


4.4.4.4 Heating boilers shall be ASME Section IV code stamped and registered with the 
National Board (Requirement). 


4.4.5 Non-Boiler Piping Systems. 


4.4.5.1 Process piping shall meet the requirements of ASME B31.3, Process Piping 
(Requirement). 


4.4.5.2 Other piping shall meet the requirements of the most applicable ASME B31 series 
Code (Requirement). 


4.5 PVS INTEGRITY ASSESSMENT OF EXISTING CODE PVS 


4.5.1 Existing Code PVS shall be documented as meeting the requirements of the original 
construction Code by means of record collection, or analyses, and physical measurements 
and condition assessment (Requirement).  Original Code information shall be retained 
(Requirement). 


4.5.2 Existing code stamped vessels that do not meet original ASME Code requirements 
shall either be repaired in an ASME Code-compliant manner (see paragraph 4.5.4 of this 
standard) and brought into conformance, re-rated to a lower pressure, recertified as non-
Code PVS in accordance with paragraph 4.7 of this standard, or removed from service 
(Requirement). 
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4.5.3 Code PVS shall only be altered or repaired in accordance with the requirements of 
the applicable NCS (Requirement). 


4.5.4 ASME code stamped items shall only be repaired or altered by National Board 
(NB-23) certified organizations (for example “R” and “VR” stamp holders) in strict 
conformance with their approved quality manual (Requirement). 


Comment:  Government or contractor organizations that do not have an “R” or 
“VR” stamp do not meet the requirement. 


4.5.5 Re-rating of ASME Code vessels, if required, shall be in accordance with 
applicable NCS (Requirement). 


4.5.6 Code PVS for which current Code requirements have changed from the original 
fabrication Code shall be reassessed and re-rated as necessary to assure an acceptable risk 
level (Requirement). 


Note:  For example, the 1988 changes to fracture toughness rules for prevention 
of brittle fracture could significantly increase the assessed risk of continued 
operation at the original design limits.  Thus, a 4 inch thick vessel fabricated from 
A-212 Grade B (Firebox) material is now known to have an allowable minimum 
design material temperature (MDMT) of 118 degrees F.  The vessel nameplate 
likely shows an MDMT of –20 degrees F.  If the vessel normally receives ambient 
compressed gas at 60 degrees F, the vessel would require risk reassessment and 
likely additional hazard mitigation to assure continued safe operation. 


4.5.7 The PSM has the authority to determine when or which Code requirement changes 
require reassessment of particular PVS. 


4.5.8 Pressure vessels designed for the transport of pressurized fluids but that are in 
permanent or semi-permanent installations shall meet the requirements in paragraph 
4.10.6 of this standard (Requirement). 


4.5.9 Code PVS that have been redesignated as non-Code shall be clearly and visibly 
marked to indicate the non-Code status (Requirement). 


4.5.10 A system certified under the predecessor documents to this Standard (i.e., NHB 
1700.6, Guide for Inservice Inspection of Ground-Based Pressure Vessels and Systems 
and NPR 8715.4, Inservice Inspection of Ground-Based Pressure Vessels and Systems, 
both obsolete) may, without a waiver, be returned to service (if inactive) or continue to be 
operated, for the balance of its certification interval, provided the following conditions 
are met: 


4.5.10.1 A remaining life evaluation was used to determine the certification interval (not 
simple selection from the inspection interval tables). 


4.5.10.2 The remaining life assessment is validated by appropriate inspection to ensure 
that relevant degradation has not occurred during the period of inactivity.  If system 
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degradation has occurred during the period of inactivity, the remaining safe life 
assessment and certification date shall be adjusted as appropriate (Requirement). 


4.5.10.3 The original certification has been assessed in light of current knowledge and 
requirements with regard to relevant damage mechanisms. 


4.5.10.4 System documentation has been validated as being representative of the 
configuration and condition of the system. 


4.5.11 For existing PVS that have not undergone a full initial integrity assessment in 
accordance with paragraph 4.8 of this standard, and which do not meet the requirements 
of paragraph 4.5.10, operation shall only be permitted following approval of a technical 
waiver in accordance with paragraph 4.9.4 (Requirement).  The following paragraphs 
provide guidance on typical evaluations to be performed for waiver documentation 
through an abbreviated integrity and risk assessment review in order to obtain a 
reasonable level of confidence that the system to be placed in operation does not involve 
an excessive level of risk: 


4.5.11.1 Evaluate major energy and toxic material sources supplying and/or affecting the 
system. 


4.5.11.2 Perform typical and worst case wall thickness calculations, including both stress 
and stability. 


4.5.11.3 Perform typical nozzle reinforcement calculations. 


4.5.11.4 Perform analysis of typical high stress areas such as nozzles, supports, or other 
significant discontinuities. 


4.5.11.5 Verify material thickness and other aspects of configuration to ensure 
applicability of analysis. 


4.5.11.6 Make conservative assumptions as to material characteristics if actual material is 
not known. 


4.5.11.7 Consider heat treatment state for materials and operations where this may be a 
factor. 


4.5.11.8 Perform visual inspections of overall PVS condition, including such items as 
system configuration, critical weld configuration, condition and quality, corrosion, 
erosion, or other system deterioration. 


4.5.11.9 Perform volumetric inspections of critical welds or welds most likely to 
experience degradation, with quantity and location subject to the approval of the PSM. 


4.5.11.10 Evaluate pressure relief capacity versus needs. 


4.5.11.11 Identify most likely failure modes, including fatigue, and most likely locations 
for those failures to occur. 
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4.5.11.12 Consider service history with regard to relevant failure modes, including cyclic 
service history, and most likely locations for accumulated service related damage. 


4.5.11.13 Evaluate and document the risk for the PVS. 


4.5.11.14 Develop a plan and schedule for the full inspection and recertification of the 
PVS, based on a ranking of risks and associated analyses, inspections, and mitigations, 
with schedule determined to minimize the overall risk. 


4.5.12 No later than September 22, 2011 (five years from the original issue date of this 
standard), each Center shall identify all active PVS, perform a preliminary evaluation, 
and develop a risk based plan for PVS certification, placing each system into one of the 
following classifications:  (1) fully compliant with the requirements of this standard, (2) 
less than fully compliant, but posing no apparent immediate unacceptable risk, or (3) 
posing a risk such that immediate mitigation or removal from service is required.  Those 
PVS in group (2) do not require immediate certification (recertification), but shall still be 
certified in accordance with this standard as per the risk-based plan (Requirement). 


4.6 TECHNICAL WAIVER REQUIREMENTS FOR NEW NON-CODE PVS 


Note:  This paragraph does not endorse the purchase of new non-Code PVS, but 
offers guidance for those rare cases where new PVS are essential to mission 
success but cannot reasonably meet all of the requirements of the appropriate 
NCS. 


4.6.1 Technical waiver approval and risk acceptance shall be obtained prior to initial 
operation of the non-Code PVS (Requirement). 


4.6.2 New non-Code PVS shall be certified in accordance with paragraph 4.11 of this 
standard (Requirement). 


4.6.3 To the extent possible, Code design and construction techniques shall be utilized on 
non-Code PVS (Requirement).  In particular, this shall include the use of: 


4.6.3.1 Code material; i.e., material whose specifications and grades are approved for use 
by the Code that would otherwise apply to construction (Requirement). 


4.6.3.2 Components, (i.e., valves, fittings, elbows) that are certified to standards 
approved for use by the Code that would otherwise apply (Requirement). 


4.6.3.3 Code-certified welding processes, personnel, and “U” authorized shops that meet 
all applicable ASME quality assurance and certification requirements for Code 
construction (Requirement). 


Note:  NASA fabrication shops that do not possess an ASME “U” authorization, 
regardless of individual personal training, qualifications, and certifications are 
not considered equivalent to Code certified shops and hence shall only perform 
non-Code welding. 
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4.6.3.4 Material design FS of no less than a Code PVS (Requirement). 


4.7 EXISTING NON-CODE PVS (LEGACY) 


4.7.1 Non-Code PVS shall be documented and evaluated to the extent possible as 
meeting the requirements of the most applicable NCS (Requirement). 


4.7.2 Non-Code PVS shall only be altered or repaired in accordance with the 
requirements of the most applicable NCS to the extent possible (Requirement).  See 
4.4.3.3 for alterations to existing vacuum vessels. 


Example:  A non-code stamped PVS that has a parallel in ASME Code 
construction shall be repaired or altered by National Board (NB-23) certified 
organizations in strict conformance with their approved quality manual except for 
Code stamping. 


4.7.3 Assessment of non-Code PVS that have a parallel in an NCS shall include assessing 
new changes in Code requirements that have updates from the edition used for original 
evaluation (Requirement).  The PSM has the authority to determine when or which Code 
requirements changes require reassessment of particular PVS. 


4.7.4 The design and operational limits of existing non-Code PVS shall be determined 
based on the Factor of Safety (FS) in a manner consistent with the most applicable NCS 
from the time of construction (Requirement). 


Note:  For ASME Section VIII, Div. 1 vessels, design tensile stress FS = 3.5 on 
ultimate stress since issuance of the 7/1999 Addenda to the 1998 Code, FS = 4.0 
from 8/1951 Addenda to the 1950 Code through the 7/1999 Addenda to the 1998 
Code, and FS = 5.0 prior to 8/1951 (except for a brief period during World War 
II based on Code Case 968). 


4.7.5 All existing non-Code PVS shall have a risk assessment performed and be 
processed in accordance with NPD 8710.5 and this standard (Requirement). 


4.7.6 When the risk associated with operation of any PVS is unacceptable, the risk shall 
be mitigated in accordance with the risk reduction protocol in paragraph 1.7.1 of NPR 
8715.3, NASA General Safety Program Requirements, or the PVS shall be removed from 
service (Requirement). 


4.7.7 Code PVS that have been redesignated as non-Code shall be clearly and visibly 
marked to indicate the non-Code status (Requirement). 


4.7.8 DOT specification vessels in permanent or semi-permanent installations that do not 
strictly comply with 49 CFR 100-185 shall be designated and certified as non-Code PVS.  
See paragraph 4.10.6 for additional specific requirements for DOT vessels 
(Requirement). 


4.7.9 The provisions of 4.5.10 and 4.5.11 apply to existing non-Code PVS that shall be 
placed in service prior to certification or recertification in accordance with paragraph 
4.11 of this standard (Requirement). 
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4.8 PVS INTEGRITY ASSESSMENT, REMAINING LIFE, AND INSPECTION 
REQUIREMENTS 


4.8.1 PVS Integrity Assessment. 


4.8.1.1 Integrity assessment of each PVS shall be performed and documented at the time 
of certification or recertification (Requirement). 


4.8.1.2 Integrity assessment shall be consistent with the methodologies identified in the 
appropriate post-construction NCS (Requirement). 


4.8.1.3 The PVS integrity assessment shall include an inspection plan that addresses 
credible damage mechanisms for the specific PVS (Requirement). 


4.8.1.4 Verification of integrity of each in-service PVS shall be documented at each 
periodic inspection interval as specified in the inspection plan in compliance with the 
appropriate NCS (Requirement). 


4.8.1.5 If at any time a PVS is not fit for the intended service, the PVS shall be 
immediately removed from service and the certification of the PVS shall be revoked 
(Requirement). 


4.8.1.6 Comment:  Integrity verification is achieved by meeting the requirements of this 
NASA standard and appropriate reference documents such as ANSI/NB-23.  The period 
of re-inspection for each PVS is to be based on maintaining a continuous state of 
compliance with these requirements. 


4.8.2 Remaining Life Assessment Requirements. 


4.8.2.1 The original service life or remaining safe life of each PVS shall be documented 
at the time of certification or recertification through a detailed integrity assessment based 
on nondestructive examination (NDE) and inspection results, relevant damage 
mechanisms, cyclic service history, rates of degradation, and other appropriate factors 
(Requirement). 


4.8.2.2 The engineering assessment for remaining life shall be consistent with 
methodologies of appropriate post-construction NCS (Requirement). 


4.8.2.3 The rate of service-related or environmentally-induced wall thinning of PVS shall 
be documented by means of periodic thickness inspection, with appropriate adjustments 
made to the estimated remaining life, inspection plan, and recertification plan 
(Requirement). 


4.8.2.4 When PVS service life is limited by fatigue considerations, NCS-based fatigue or 
fracture life assessment shall form the basis for specified cyclic life (Requirement). 


4.8.2.5 When NCS fatigue analysis is performed on PVS that are not fully compliant with 
the NCS from which the technique is derived (e.g., when ASME Sect. VIII, Div. 2, 
fatigue analysis is performed on an ASME Sect. VIII, Div. 1, or non-Code vessel), an 
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appropriate additional FS shall be applied to the allowable cyclic life based on the risk 
and hazard assessment (Requirement). 


Note:  The fatigue life assessment methodology of ASME Section VIII, Div. 2, may 
be used to estimate fatigue life of Div. 1 vessels or non-Code vessels provided the 
allowable stress values from Div. 1 are substituted for Sm and appropriate 
consideration is given to the additional requirements imposed on Div. 2 material, 
fabrication, and inspection.  Greater FS on cyclic life must be incorporated as 
uncertainty and unknowns increase.  Similarly, the fracture assessment 
methodology of Div. 3 may be used to assess non-Div. 3 vessels provided 
additional consideration is given to uncertainties in stress intensity factors and 
fracture toughness for material that was not fully documented at the time of 
fabrication in accordance with Div. 3 requirements, which is typically the case for 
old PVS. 


4.8.2.6 Cyclic life usage shall be obtained from history files or logs or conservatively 
estimated and documented at the time of each periodic cyclic service inspection, with 
appropriate adjustments made to the estimated remaining cyclic life in the recertification 
plan (Requirement). 


4.8.2.7 Unless specifically documented in the original design, the certified remaining life 
of any PVS shall not exceed 40 years, and the recertification period shall be in 
accordance with Paragraph 4.11 of this standard (Requirement). 


4.8.2.8 Service life extension analysis shall include, but is not limited to, consideration of 
the following: 


4.8.2.8.1 Relevant characteristics of the PVS as determined by the application of 
appropriate NDE and/or testing (Requirement). 


4.8.2.8.2 The fidelity of the NDE methods employed to locate relevant flaws 
(Requirement). 


4.8.2.8.3 Brittle fracture failure mode when actual service temperature may be less than 
the MDMT of the PVS material using post-1988 ASME Boiler & Pressure  
Vessel or Piping Code rules for fracture toughness (e.g., UCS-66 rules in Section VIII, 
Div. 1) (Requirement). 


4.8.2.8.4 If leak before burst failure mode forms the basis of life extension, leak detection 
requirements shall be implemented and documented in the PVS risk assessment 
(Requirement). 


4.8.3 Inspection Requirements. 


4.8.3.1 Inspection intervals for all relevant damage mechanisms shall be specified in the 
inspection plan consistent with intervals recommended in the applicable NCS and this 
standard (Requirement). 
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4.8.3.2 The NDE inspection frequency for fatigue-limited PVS shall be no more than one 
half the Code allowable cyclic fatigue life, which is established either by postulating a 
minimum detectable flaw size using appropriate NDE method(s) to determine remaining 
life cycles up to reaching critical flaw size or by using the cumulative cyclic usage factor 
and S/N diagram approach of ASME Boiler and Pressure Vessel Code, Section VIII, Div. 
2, or other applicable NCS (Requirement). 


4.8.3.3  Inservice inspections shall be performed to obtain sufficient data to ensure that 
unanticipated forms or rates of degradation, service changes, or other factors have not 
changed the remaining life (Requirement). 


4.8.3.4 Records of inspection shall be maintained appropriately (Requirement). 


4.8.3.5 Personnel performing inspections and tests shall be appropriately qualified and 
certified as applicable in accordance with the appropriate NCS (Requirement). 


4.8.3.6 Baseline thickness shall be verified for all PVS subject to wall thinning as the 
limiting damage mechanism prior to initial operation or certification (Requirement). 


4.8.3.7 Inservice corrosion rate thickness inspections shall be determined by the PVS 
integrity assessment (Requirement). 


4.8.3.8 PVS whose service life is limited by fatigue or brittle fracture shall have fatigue 
inspections performed no later than when the PVS has experienced one-half of the 
specified number of permissible load cycles (Requirement). 


4.8.3.9 Inspection intervals shall be reviewed and adjusted throughout the life of a PVS to 
incorporate safety-related Code changes, unanticipated rates of degradation, or other 
relevant factors (Requirement). 


4.9 SYSTEM SAFETY AND RISK ASSESSMENT REQUIREMENTS 


4.9.1 Tailored System Safety Requirements for PVS. 


4.9.1.1 The system safety activity requirements of Chapter 2 of NPR 8715.3, NASA 
General Safety Program Requirements, shall be tailored to the PVS program 
(Requirement). 


4.9.1.2 Risks shall be identified and documented for all PVS within the scope of this 
standard, the risk status shall be updated during the certification/recertification process, 
and new risks shall be identified as appropriate throughout the life of a PVS 
(Requirement). 


4.9.1.3 Risks shall be assessed and Risk Assessment Code (RAC) determined for all PVS 
in accordance with paragraph 4.9.2 of this standard (Requirement). 
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4.9.1.4 The PSM has authority to specify the method and detail of risk analyses 
appropriate for each PVS, consistent with the requirements of paragraph 4.9.2 of this 
standard. 


4.9.1.5 Planning of risk mitigation activities and residual risk analysis shall be performed 
and documented in the initial PVS certification or subsequent recertification to reduce or 
eliminate risks, and residual risks greater than the thresholds identified in paragraph 
4.9.1.6 of this standard shall be accepted to the appropriate level as specified in paragraph 
4.9.4 and NPD 8710.5 (Requirement). 


4.9.1.6 The assessed risk of in-service PVS shall be no greater than RAC 3 after 
mitigation unless that risk is specifically approved and accepted in accordance with 
paragraph 4.9.4 of this standard (Requirement). 


4.9.1.7 PVS risks shall be mitigated in accordance with the risk reduction protocol in 
paragraph 1.7.1 of NPR 8715.3, NASA General Safety Program Requirements 
(Requirement). 


4.9.1.8 Measures that reduce the risk classification shall be documented and tracked 
throughout the life of each PVS (Requirement). 


4.9.1.9 The PSM has authority to modify risk mitigation requirements or de-certify and 
remove from service any PVS that is not safe to operate. 


4.9.1.10 The PSM shall serve as the System Safety Manager with respect to PVS in 
accordance with paragraph 2.8.2 of NPR 8715.3 for PVS (Requirement). 


4.9.1.11 System safety documentation shall be as specified throughout this standard and 
shall be maintained within the PVS configuration management system at each Center 
(Requirement). 


4.9.1.12 The PSM shall identify each PVS change that potentially affects the baseline 
risk assessment throughout the life of the PVS and take appropriate actions to analyze, 
plan, track, and control the risks associated with each change (Requirement). 


4.9.2 RAC Determination. 


4.9.2.1 The level of risk shall be evaluated based on the likelihood of mishap and on the 
severity of the consequence (Requirement). 


4.9.2.2 The risk shall be categorized in accordance with Tables 1, 2, and 3 
(Requirement). 
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Table 1:  RAC Determination 


 
A 


Frequent 
B 


Probable 
C 


Occasional 
D 


Remote 
E 


Improbable 


I 
Catastrophic 


1 1 2 3 4 


II 
Critical 


1 2 3 4 5 


III 
Moderate 


2 3 4 5 6 


IV 
Negligible 


3 4 5 6 7 


 


4.9.2.3 The RAC is a numerical expression of comparative risk determined by an 
evaluation of both the potential severity of a condition and the likelihood of its 
occurrence causing an expected consequence.  RACs are assigned a number from 1 to 7 
in a risk matrix.  The PSM may approve alternative risk determination methods. 


4.9.2.4 Severity is an assessment of the worst potential consequence, defined by degree 
of injury or property damage, which could occur. 


4.9.2.5 The severity classifications are defined in Table 2. 


4.9.2.6 Probability is the likelihood that an identified hazard will result in a mishap, 
based on an assessment of such factors as location, exposure in terms of cycles or hours 
of operation, and affected population. 


4.9.2.7 Examples of calculation of the probability estimation are shown in paragraph 
4.9.3.5 of this standard. 
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Table 2:  Severity Determination Table 


Class Class Description 
Equipment 


Loss1 
($K) 


Downtime1 
Data 


Integrity1 
Environmental 


Effect1 


I 
Catastrophic 


A condition that may 
cause death or 
permanently disabling 
injury, facility destruction 
on the ground, or loss of 
crew, major systems, or 
vehicle during the mission. 


> $1,000 > 4 months 
Data Not 
recovered 


> 5 years or 
>$1M to correct


II 
Critical 


A condition that may 
cause severe injury or 
occupational illness or 
major property damage to 
facilities, systems, 
equipment, or flight 
hardware. 


$1,000 to 
$250 


4 months to 2 
weeks 


Repeat 
program 


1-5 years or  
$250K - $1M to 


correct 


III 
Moderate 


A condition that may 
cause minor injury or 
occupational illness or 
minor property damage to 
facilities, systems, 
equipment, or flight 
hardware. 


$250 to $25 
2 weeks to 1 


day 
Repeat test 


period 


< 1 yr or $ 
25K -$250K to 


correct 


IV 
Negligible 


A condition that could 
cause the need for minor 
first aid treatment though 
would not adversely affect 
personal safety or health.  
A condition that subjects 
facilities, equipment, or 
flight hardware to more 
than normal wear and 
tear. 


$25 to $1 < 1 day 
Repeat test 


point 
Minor or < $25K 


to correct 


1The values and ranges are considered default values and ranges and may be adjusted based on 
actual data. 
 


4.9.3 Default Equipment Failure Probability Estimates 


4.9.3.1 The equipment failure probability estimates of Table 4 shall be applied only to 
certified PVS (Requirement). 


4.9.3.2 Without further information on a specific PVS complying with the certification 
requirements of this standard, the default values of Table 3 shall be used as the equipment 
failure probability in the RAC determination of paragraph 4.9.2 (Requirement). 
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Table 3:  Probability Determination Table 


Level Description Qualitative Definition 


A 
(Frequent) 


Frequent Likely to occur immediately X > 10-1 


B 
(Probable) 


Probable Probably will occur in time 10-1 > X > 10-2 


C 
(Occasional) 


Occasional May occur in time 10-2 > X > 10-3 


D 
(Remote) 


Remote Unlikely to occur 10-3 > X > 10-6 


E 
(Improbable) 


Improbable Improbable to occur 10-6 > X 


 


4.9.3.3 The PSM has authority to modify the failure probabilities, without processing a 
waiver for specific systems covered by Table 4, provided one of the following is met: (1) 
failure data exists that is more relevant to the particular PVS, (2) analysis is performed 
and documented consistent with the principals of risk management found in NPR 8000.4, 
Agency Risk Management Procedural Requirements, (3) informed and conservative 
engineering judgment based on information relevant to the particular facts and condition 
of the PVS in question is exercised and documented. 
 


Table 4:  Tentative Catastrophic PVS Failure Rates per Year (Median Values) for 
Certified PVS 


Item PVS Component Type 
Equipment Failure Probabilities 


>10-1 
10-1 to 
> 10-2 


10-2 to 
>10-3 


10-3 to 
> 10-6 


≤10-6


Steel Pressure Vessels: (catastrophic failures) / (PV-yr) 


1 


Code vessels fabricated to 1988 ASME or later 
and pre-1988 Code vessels operating above the 
post-1988 MDMT that comply with the 
certification requirements of this document 


    10-6 


2 
Code vessels fabricated to pre-1988 ASME and 
operating lower than post-1988 MDMT with 
validated fracture life assessment 


   >10-6  


3 
Code vessels derated due to safety 
requirements, Code equivalent FS retained  


   >10-6  


4 
Code vessels with FS less than original Code 
(e.g., due to degradation or fluid service 
changes) 


>10-6, case-by-case assessment 
required 
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Item PVS Component Type 
Equipment Failure Probabilities 


>10-1 
10-1 to 
> 10-2 


10-2 to 
>10-3 


10-3 to 
> 10-6 


≤10-6


5 
DOT container in static service, maintained 
under 49 CFR 180 with acceptable VT 
inspection 


    10-6 


6 
Inactive DOT container more than 20 years 
beyond last 49 CFR 180 stamped retest date 


   >10-6  


7 
DOT container not maintained per 49 CFR 180. 
See notes for this item re: dual categories 


FS ≤4 – case–by-case 
assessment required 


>10-6 
(FS≥4) 


 


8 
Non-Code vessels fabricated as equivalent to 
ASME (operation older than 1988 meets post 
1988 rules) 


>E-3 (older than post 
1988 MDMT) – case-by-


case assessment required 


>10-6 
(meets 
post-
1988) 


 


9 Non-Code vessels/non-Code equivalent*  
>10-6, case–by-case assessment 


required 
 


Steel Piping System: (Catastrophic Failures / Piping System-yr)


10 
Small bore (NPS 4” and under) piping system 


(no double containment, sensors/alarms, etc.) – 
Small system (less than 75 ft. of pipe) 


   10-3  


11 
Small bore (NPS 4” and under) piping system 


(no double containment, sensors/alarms, etc.) – 
Large system (more than 75 ft. of pipe) 


  >10-3   


12 
Large bore piping system (> NPS 4’, non-


intergranular stress corrosion cracking (IGSCC)) 
– Small system (less than 75 ft. of pipe) 


   


10-4 
(10-5 if 
6.2.11.3 
failures 
do not 
apply) 


 


13 


Large bore piping system (> NPS 4’, non-
IGSCC) – Large system (more than 75 ft. of 
pipe) with failure modes that include thermal 


fatigue, fluid dynamic loads, or erosion/corrosion 
wall thinning as described in 6.2.11.2 


  >10-3 


10-4 (if 
6.2.11.3 
failures 
do not 
apply) 


 


14 Degraded or non-Code piping systems  
case-by-case assessment 


required 
  


NOTES: 
1. Failure mode is assumed a catastrophic rupture of the pressure boundary with leak before 


burst, which is the dominant failure mode of the data in the listed references. 
2. Failure rates are considered constant throughout the service life.  Such a “no-aging” 


constraint requires that inspections be performed and leaks be corrected. 
  







NASA-STD 8719.17A 


Page 35 of 55 


4.9.3.4 PVS failure probabilities shall be combined with exposure in terms of hours or 
cycles of operation and affected population in determining the likelihood that a failure 
will result in a mishap and the overall RAC (Requirement). 


4.9.3.5 The values in Table 4 represent the probability of failure, not the likelihood of 
consequence. 


Example 1:  Small bore piping system with personnel exposure 2 hours/24 hour work 
day, 5 day work week; PVS pressurized 24 hours/7 days a week: 


State Assumptions: 


Equipment failure Probability from Table 4.  Item number 11:  1x10-3 (catastrophic 
failures)/(PV-year) 


Total hours pressurized per year:  52 weeks/year *7 days/week *24 hours/day = 8736 
hours. 


Exposure hours per year:   52 weeks/year *5 days/week *2 hours/day = 520 hours 


Exposure Fraction: 


Exposure hours per year/total hours pressurized per year:  520 hours/8736 hours = 
5.9x10-2 


Likelihood of Consequence to Personnel (ignores risk to equipment/facility): 


Equipment Failure Probability x Exposure Fraction:  1x10-3 x 5.9x10-2= 6x10-5 


This value (6x10-5) would then be used to determine the probability level (i.e., A, B, C, 
D, or E) from Table 3 by comparison of the value to the definition column and selecting 
the appropriate level.  For this example, the level would be D, “Remote.” 


This level is used in the RAC matrix (Table 1) with the severity determination of Table 2 
to determine the RAC for the PVS. 


Example 2:  Small bore piping system PVS pressurized 24 hours/7 days a week with no 
personnel exposure (personnel are shielded or remote from hazard): 


State Assumptions: 


Equipment failure probability from Table 4.  Item number 11:  1x10-3 (catastrophic 
failures)/(PV-year) 


Total hours pressurized per year:  52 weeks/year *7 days/week *24 hours/day = 8736 
hours. 


Exposure hours per year:  52 weeks/year *5 days/week * 0 hours/day = 0 hours 


Exposure Fraction: 


Exposure hours per year/total hours pressurized per year:  0 hours/8736 hours = 0 
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Likelihood of Consequence to Personnel (ignores risk to equipment/facility): 


Equipment Failure Probability x Exposure Fraction:  1x10-3 * 0 = 0 


Probability Level:  E, “Improbable” 


4.9.3.6 For PVS whose design life is limited by fatigue or brittle fracture failure mode, 
and whose life has been extended through the application of NDE, in order to consider 
the potential for NDE to miss existing crack-like flaws, the probability of failure shall be 
increased by a minimum of one level from Table 4 (i.e., an original level E (10-6) 
becomes a level D (10-3 to 10-6) (Requirement). 


4.9.3.7 Severity class assessment shall include consideration of the worst credible 
consequence due to residual risk for all failure modes (Requirement). 


4.9.3.8 Where Table 4 requires that a specific failure assessment be performed, that 
assessment shall consider the particular facts and condition of the PVS in question and be 
based on either: (1) analysis consistent with the principles of risk management found in 
NPR 8000.4, Agency Risk Management Procedural Requirements, or (2) informed and 
conservative engineering judgment that is approved and documented by the PSM 
(Requirement). 


4.9.3.9 Failure probabilities of PVS not included in Table 4 (e.g., plastic pipe systems) 
shall be specified by the PSM based on one of the following: (1) qualitative or 
quantitative data relevant to the PVS in question, (2) analyses performed consistent with 
the principles of risk management found in NPR 8000.4, Risk Management Procedural 
Requirements, or (3) informed and conservative engineering judgment that is 
documented (Requirement). 


4.9.4 Waiver. 


The rationale and acceptance of waivers must be objectively reviewed, evaluated, and 
documented. 


Note:  NASA does not have approval authority for waivers to Federal, State, or 
local regulations (e.g., OSHA, Cal OSHA), nor to consensus standards that are 
required by Federal regulations (e.g., ANSI, American Conference of 
Governmental Industrial Hygienists (ACGIH)) that apply to NASA.  Any waiver of 
a Federal, State, or local regulation must be reviewed by NASA Headquarters 
Office of Safety and Mission Assurance prior to submittal to the appropriate 
Federal/State/local agency for approval. 


4.9.4.1 Policy Waivers. 


4.9.4.1.1 A policy waiver shall be used when a Center policy varies from NPD 8710.5 or 
when Center policy varies from any “shall” statement in this standard (Requirement). 


4.9.4.1.2 Policy waivers shall be approved in accordance with NPR 8715.3, NASA 
General Safety Program Requirements (Requirement). 
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4.9.4.2 Technical Waivers. 


4.9.4.2.1 A technical waiver shall be used to address case-by-case variations from 
requirements of this standard (Requirement). 


4.9.4.2.2 Technical waivers shall be prepared in accordance with NPD 8710.5 
(Requirement). 


4.9.4.2.3 Technical waivers shall be reviewed and approved in accordance with Table 5, 
Technical Waiver Approval Process (Requirement). 


Table 5:  Technical Waiver Approval Process 


 RAC 1 & 2 RAC 3+ 


Headquarters notification X  X 


Center Director Approval X   


Safety and Mission Assurance 
Director Approval X X 


PSM X X 


Program Manager/Owner X X 


 


4.10 REQUIREMENTS FOR SPECIFIC COMPONENTS 


4.10.1 PRDs. 


4.10.1.1 The location, design, operating parameters, last test date, and due date for re-
closable PRDs on each in-service PVS shall be documented in the PVS configuration 
management system (Requirement). 


Note:  Redundant PRDs used only for operational pressure control below the 
MAWP of the PVS are not subject to this requirement, provided the system is 
otherwise protected in accordance with the requirements of the applicable NCS. 


4.10.1.2 Nonreclosable PRDs shall meet the requirements of paragraph 4.10.1.1 of this 
standard with the exception of test date and due date (Requirement). 


4.10.1.3 Overpressure protection for PVS shall be in accordance with the applicable NCS 
(Requirement). 


4.10.1.4 Overpressure protection devices for PVS rated less than 15 psig shall have 
adequate relief capacity and set pressure tolerance (Requirement). 


4.10.1.5 The accuracy of the pressure set point of PSVs shall be periodically retested, or 
the PSVs shall be replaced (Requirement).  Unless the provisions of paragraph 4.10.1.7 
of this standard apply, the following retest intervals shall be used, consistent with the 
guidance of NB-23, Part RB: 
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4.10.1.5.1 Steam systems – annually (Requirement). 


4.10.1.5.2 Gas systems above 200 psi MAWP – 3 years (Requirement). 


4.10.1.5.2.1 PSVs in combination with rupture disks – 5 years. 


4.10.1.5.2.2 Category M, corrosive, flammable, or toxic fluid systems – 2 years.  (Note: 
This paragraph is not directly from NB-23.) 


4.10.1.5.2.3 All others – in accordance with Center procedures, but no more than 5 years. 


4.10.1.6 Rupture disks need not be replaced periodically provided their vent spaces are 
inspected and confirmed unrestricted (e.g., free of debris) at the intervals listed above for 
PSVs. 


Note:  Because the normal failure of rupture disc is to fail below rated burst 
pressure, if it has been determined that such a failure will not result in an 
increased risk, manufacturer’s recommended replacement periods may be 
increased. 


4.10.1.7 As objective evidence is collected on the operation of a specific PSV in a 
specific service, the PSV periodic retest may be extended as approved by the PSM, but to 
a total of no more than five years, or reduced. 


4.10.1.8 Adjustments and repairs to code-stamped PSVs shall comply with the applicable 
NCS (Requirement). 


4.10.1.9 Adjustments and repairs to non-Code PSVs shall comply with the applicable 
NCS to the extent possible (Requirement). 


4.10.1.10 Pressure regulators or back pressure regulators shall not be used to provide 
overpressure protection to a PVS (Requirement). 


4.10.1.11 Pressure safety relief valves shall only be used in accordance with the 
applicable ASME code of construction (Requirement). 


4.10.1.12 PVS with an MAWP of less than 15 psig including vacuum systems charged 
from internal or external gas sources shall have appropriate PRD protection.  Code 
stamped PRDs are generally not available with ratings less than 15 psig (Requirement).  
Therefore, these low-pressure PVS may be protected with non-Code/non-conventional 
PRDs such as check valves with known cracking pressures or lift disks whose relieving 
pressure depends solely on the weight of the disk.  Such nonconventional PRDs are 
subject to all other applicable requirements of this paragraph, including periodic 
retesting. 


4.10.2 Safety-Related Switches and Pressure-Indicating Devices. 


4.10.2.1 When pressure-indicating devices or pressure or temperature switches exist on a 
pressure system to provide safety and hazard information to personnel, critical 







NASA-STD 8719.17A 


Page 39 of 55 


operational information to operators or control systems, or to document compliance with 
Code test pressures, they shall be considered safety-related devices and shall meet the 
requirements listed below (Requirement). 


4.10.2.1.1 The location and last test date of all safety-related pressure-indicating devices 
and pressure or temperature switches shall be documented in the PVS configuration 
management system (Requirement). 


4.10.2.1.2 Safety-related pressure-indicating devices shall meet an appropriate NCS, such 
as ASME B40.100, UL-404, or MIL-G-18997 (Requirement). 


4.10.2.1.3 The accuracy of all safety-related pressure indicators shall be periodically 
verified by means of a Center-approved procedure at an interval no less frequent than that 
required for PRDs on the same system (Requirement). 


4.10.2.1.4 The minimum acceptable accuracy across the system design pressure range for 
each safety-related pressure indicator shall be in accordance with ASME B40.100 and the 
design specification (Requirement). 


4.10.2.1.5 If a catastrophic failure of a gauge can cause personnel injury, the pressure 
gauge shall be equipped with a relief case (Requirement). 


4.10.3 Pressure Regulators. 


4.10.3.1 Pressure regulators used to control pressure of gases supplied from compressed 
gas cylinders or portable tanks shall comply with OSHA regulations in 29 CFR 1910, 
particularly section 101, and by citation, CGA P-1 (in particular paragraphs 5.9.7 and 
5.9.8) (Requirement). 


4.10.3.2 PVS downstream of pressure regulators shall either be certified for the MAWP 
of the pressure source, or appropriate PRDs to accommodate a full open regulator failure 
shall be included in the PVS installation to preclude the possibility of the downstream 
pressure exceeding the MAWP or placard rating of the lowest rated component, except as 
provided in paragraph 4.10.3.3 of this standard (Requirement). 


4.10.3.3 When the PSM concurs that the use of PRDs is not feasible downstream of a 
regulator (such as due to venting or purity constraints), and if there are no pressure 
vessels downstream of the regulator, a pressure regulator certified in accordance with 
CGA Standard E-4 may be used in lieu of a certified PRD (since it precludes the 
possibility of downstream pressurization to a demonstrated high degree of reliability), 
provided its full-open discharge pressure does not exceed the placard rating of the lowest 
rated downstream element or component, and provided the regulator has been inspected 
and maintained in accordance with CGA E-4 and pressure tested within the past five 
years. 
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4.10.4 Flexible Hoses. 


4.10.4.1 Flexible hoses that may subject personnel to a whipping hazard in the event of 
end connection failure shall have their ends restrained (Requirement). 


4.10.4.2 Flexible hoses whose rupture would cause unacceptable hazard to personnel 
shall have sufficient intermediate restraint at appropriate intervals along their lengths to 
mitigate the hazard (Requirement). 


4.10.4.3 Flexible hoses shall be assembled as directed by the manufacturer’s 
requirements and tested in accordance with the applicable NCS (Requirement). 


4.10.4.4 Flexible hoses whose rupture would cause unacceptable hazard to personnel or 
risk to mission shall be retested at the flexible hose MAWP no less frequently than every 
5 years (Requirement). 


4.10.4.5 Flexible hoses shall not be used in PVS in lieu of rigid piping or tubing unless 
the use of rigid piping or tubing has been determined to be impractical (such as where 
vibration isolation, motion allowance, or component flexibility requires their use) 
(Requirement). 


4.10.4.6 A flexible hose that is permanently installed by welding or brazing shall be 
included as part of the PVS inspection and testing requirements, and the retest 
requirement of paragraph 4.10.4.4 does not apply (Requirement). 


4.10.5 View Ports in PVS (including sight glasses and liquid level indicators). 


4.10.5.1 View ports shall be treated as hazardous, and hazard mitigation steps shall be 
employed to ensure the safety of personnel from brittle failures (Requirement). 


4.10.5.2 For materials in the brittle range, the Code-equivalent FS on breaking strength 
for view ports shall be 10, or as recommended by the manufacturer subject to approval by 
the PSM (Requirement). 


4.10.5.3 A view port shall be initially pressure tested in accordance with the applicable 
NCS for the PVS in which it is installed (Requirement). 


4.10.5.4 Fluid compatibility shall be considered during view port testing (Requirement). 


4.10.5.5 The initial pressure test shall be performed with the view port installed in the 
PVS or in a fixture duplicating the installed loads (Requirement). 


4.10.5.6 View ports shall have an engineering assessment performed (including view port 
cycle life and ambient noise effects) to determine the appropriate inspection period 
(Requirement). 


4.10.5.7 Retesting shall be performed if required by the engineering assessment in 
paragraph 4.10.5.6 of this standard (Requirement). 
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4.10.5.8 View ports or windows on PVS shall be inspected visually annually for cracks, 
scratches, or other imperfections (Requirement).   


4.10.5.9 An engineering assessment shall be performed on the imperfections to 
disposition the findings (Requirement). 


4.10.6 DOT Containers Used as Stationary Equipment. 


4.10.6.1 General. 


4.10.6.1.1 DOT containers used as stationary equipment shall be certified either as DOT 
cylinders or as non-Code vessels (Requirement). 


Note:  This standard does not address the road worthiness of the trailer. 


4.10.6.1.2 DOT specification cylinders that are used in non-DOT service, such as in 
refillable fixed installations, shall be certified as non-Code vessels with risk assessment, 
acceptance, and approval via the waiver process (Requirement). 


4.10.6.1.3 The DOT containers used in non-DOT service shall be certified based on the 
original DOT requalification intervals for the specific cylinder specification (reference 
Table 1 in 49 CFR 180.209(a) and 49 CFR 180.405) (Requirement). 


Note:  An uncertainty for consideration during certification is that not all DOT 
specifications are based upon ASME, ASTM, or other standard material 
specifications.  Because of this, minimum assured material strength, toughness, 
and fracture properties are usually not known, although individual cylinder 
tensile strength can sometimes be inferred if the original DOT design thickness is 
known.  Thus, for any grouping of cylinders, there is generally no assurance of 
commonality in material properties from one cylinder to the next.  It is therefore 
difficult to perform conservative fatigue and fracture analysis for remaining life 
calculations.  For these reasons, and because they have lower material strength 
FS (see paragraph 4.10.6.2 below), DOT cylinders cannot generally be 
considered ASME equivalent. 


4.10.6.2 If a DOT container is used as stationary equipment, and the owner has elected to 
certify the DOT container as non-Code PVS, it shall be certified (recertified) as described 
below (Requirement). 


4.10.6.2.1 ASME Equivalent Derating – The original cylinder working pressure shall be 
de-rated for NASA use, to increase the material FS to be FS =4 (or other appropriate FS 
applicable to the time and material of construction) (Requirement).  The extent of 
derating shall be based on equivalent stress ratio between DOT and ASME 
(Requirement). 
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Example:  For 3AA containers, the MAWP is 62% of the service rating stamped 
on a cylinder, calculated as follows.  The test pressure maximum hoop stress is 
67% of ultimate for 3AA cylinders (reference 49 CFR 178.37(f)(2)).  The test 
pressure is also 5/3 the service rating (reference 49 CFR 178.37(i)(4)), which 
means that the stamped service pressure results in hoop stress of (3/5)(.67) = 0.4 
times the ultimate stress (i.e., 2.5 normal safety factor on ultimate strength).  In 
order for the hoop stress not to exceed 0.25 times the ultimate stress (FS = 4), the 
service pressure must not exceed 62% of the rated new service pressure (MAWP) 
[(0.62)(0.4)=0.25].  Deratings for other containers are determined by applying 
similar data from 49 CFR 178, Subpart C. 


4.10.6.2.2 Consideration shall be given to the service temperature and the potential 
change in material properties (Requirement). 


4.10.7 Vessels Originally Not Designed for, but being used for Mobile Applications. 


4.10.7.1 This paragraph applies to PVS that were not originally designed to meet DOT 
requirements and are used to transport material under pressure. 


4.10.7.2 This type of PVS shall not be used to transport material on public thoroughfares 
or water ways (Requirement). 


4.10.7.3 An engineering evaluation shall be performed to document that the fixed vessel 
design meets the static and dynamic load requirements associated with transport and use 
as a mobile vessel (Requirement). 


4.10.7.4 This type of PVS shall be evaluated as “non-Code PVS” per paragraph 4.7 of 
this standard (Requirement). 


4.10.8 Laboratory systems and equipment shall meet the requirements of this standard, 
except as noted for DOT cylinders in 4.2.3.20, vendor COTS equipment in 4.2.3.14, and 
vacuum systems in 4.2.3.15.  Specific component requirements are provided for gas 
pressure regulators in 4.10.3 and 4.10.1.10, and for flexible hoses in 4.10.4 
(Requirement). 


4.11 CERTIFICATION AND RECERTIFICATION PROCESS 


4.11.1 Required Inspections and Assessments. 


4.11.1.1 Prior to certification or recertification, a comprehensive integrity assessment 
shall be performed in accordance with paragraph 4.8.1of this standard (Requirement). 


4.11.1.2 Prior to certification or recertification, initial service life and remaining life shall 
be determined in accordance with paragraph 4.8.1.6 of this standard (Requirement). 


4.11.1.3 Prior to certification or recertification, a periodic inspection plan shall be 
developed or updated in accordance with paragraph 4.8.3 of this standard and all 
appropriate inspections completed (Requirement). 
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4.11.1.4 Prior to certification or recertification, a risk assessment shall be performed or 
updated in accordance with the requirements of paragraph 4.9 of this standard 
(Requirement). 


4.11.1.5 Prior to certification or recertification, all components that require periodic 
inspection or testing shall be current as required in paragraph 4.10 of this standard 
(Requirement). 


4.11.2 Certification and Recertification Triggers. 


4.11.2.1 Disregard of maintenance or inspection shall be cause for revocation of the 
certification at the discretion of the PSM (Requirement). 


4.11.2.2 PVS shall be certified before entering service (Requirement). 


4.11.2.3 PVS shall be recertified on or before one-half the documented initial service life 
or one-half the recertified remaining life (Requirement).  In the event that operational or 
test needs place constraints on system availability for certification functions, the PSM 
may extend the certification period, without processing a waiver, by no more than the 
lesser of 5% of the safe remaining life or 180 days.  Such extension shall be documented 
in the recertification configuration management system (Requirement). 


4.11.2.4 Recertification shall be performed when the PVS service changes (e.g., 
commodity, design parameters, location, and orientation) (Requirement). 


4.11.2.5 Recertification shall be performed if any repair, alterations, or modifications are 
made to the PVS (Requirement). 


4.11.2.6 Recertification shall be performed as directed by the PSM in the case of NCS 
changes that reduce the estimated remaining life or increase the known risk of continued 
operation (Requirement). (An example of this is the incorporation of fracture toughness 
requirements for MDMT in UCS-66 in 1988.)  (Refer to paragraphs 4.5.6 and 4.5.7 of 
this standard.) 


4.11.2.7 Recertification shall be performed if any unanticipated service degradation is 
identified that reduces estimated service life, changes probability of failure or failure 
modes, or changes the risk assessment (Requirement). 


4.11.3 Documentation Requirements. 


4.11.3.1 Certification and recertification status and limitations, including any applicable 
waivers, shall be documented in the PVS configuration management system and made 
available to the owner organizations (Requirement). 


4.11.3.2 Documents and data that establish certification (or recertification) status and 
limitations shall be maintained and retrievable in the PVS configuration management 
system in accordance with NPR 1441.1, NASA Records Retention Schedule 
(Requirement). 
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4.11.3.3 Formal notification of certification or recertification, including all applicable 
constraints and schedules, shall be made by the PSM to the owning organization and 
documented in the configuration management system (Requirement). 


4.11.4 Overdue Components Certification Status. 


4.11.4.1 Except as provided in paragraph 4.11.4.2, if component tests specified in 
paragraph 4.10 of this standard are not completed within the prescribed interval, the PVS 
certification shall be revoked (Requirement). 


4.11.4.2 A waiver is required to extend the period of an overdue item past the interval 
prescribed in paragraph 4.10 of this standard except that the PSM may extend a 
component certification not to exceed the lesser of 5% of the safe remaining life or 180 
days, without processing a waiver.  Such extension shall be documented, based on 
operational need or test constraints, and shall not be in violation of any applicable 
external regulations (e.g., OSHA) (see paragraph 4.11.2.3) (Requirement). 


4.12 DESIGN, OPERATION, AND MAINTENANCE REQUIREMENTS 


4.12.1 The owner shall operate PVS within the certification parameters (Requirement). 


4.12.2 The owner shall maintain change and modification records of PVS (Requirement). 


4.12.3 Note:  This may be used to identify problem components or PVS trends. 


4.12.4 The owner shall provide to the PSM the data required to maintain certification 
status (Requirement). 


4.12.5 The owner shall promptly report to the PSM any PVS incidents or anomalies and 
shall perform corrective actions as required by the PSM (Requirement). 


4.12.6 The owner shall have certified and qualified personnel operating the system 
(Requirement). 


4.12.7 The owner shall collect operational data as required to support 
certification/recertification of PVS and provide the data to the PSM as required to 
facilitate certification/recertification (Requirement). 


4.12.8 Note:  Some areas of concern are cyclic operation, corrosion, erosion, and creep. 


4.12.9 The owner shall operate and maintain boilers in accordance with recommendations 
of the boiler manufacturer, including water quality (Requirement).  In some cases, due to 
operational, environmental, or other parameters, maintenance procedures in addition to 
the manufacturer’s recommendations may be necessary. 


4.12.10 The owner shall maintain PVS and their components in accordance with the 
manufacturer’s recommendations or with a suitable maintenance plan to ensure continued 
compliance with the certification/recertification (Requirement).  In some cases, due to 
operational, environmental, or other parameters, maintenance procedures in addition to 
the manufacturer’s recommendations may be necessary. 
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4.12.11 The owner shall not operate PVS unless certified, except for inspection, 
examination, and testing as required by the NCS or the inspection plan (Requirement). 


4.12.12 The owner shall maintain weld filler rod and braze material as recommended by 
the manufacturer (Requirement). 
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CHAPTER 5 OTHER REFERENCES 


The following table is provided for guidance as to applicable codes, standards, and laws.  
Actual applicability is to be determined by the PSM. 


Table 6:  Application of National Consensus Codes, Standards, and Laws to PVS12 


PVS 
Designed, Fabricated, 
Inspected, Tested, and 


Installed 


Operated and 
Maintained 


Repair, Alteration, 
Inservice Inspection 


Unfired Pressure 
Vessel 


ASME B&PVC Section VIII,  
API 510, 572, 579, 


580, 581 ANSI/NBIC 
NB-23 


Process Piping ASME B31.3  
API 570, 576, 574, 


579, 580, 581 
ANSI/NBIC NB-23 


Power Boiler ASME B&PVC Section I 
ASME B&PV 
Section VII 


ANSI/NBIC NB-23, 


Heating Boiler ASME B&PVC Section IV 
ASME B&PV 


Section VI 
ANSI/NBIC NB-23 


Power Piping ASME B31.1  ANSI/NBIC NB-23 


DOT Cylinders 
and Cargo Tanks 


49 CFR, 29 CFR 1910.101 
CGA C-6, C-8, P-1, S-1.1, S-1.2 


49 CFR 
CGA C-6, C-8, P-1, 


S-1.1, S-1.2 


49 CFR, 29 CFR 
1910.101, 


CGA C-6, C-8, P-1, S-
1.1, S-1.2 


Low Pressure 
Fixed Storage 


29 CFR 1910.106, API 620  
API 510, 572, 579, 


580, 581 
STI – SP001 


Liquid Oxygen 
Systems 


NFPA 50, 53, 55, ASTM G88,  
ASTM MNL 36, and 29 CFR 


1910.104 


ASTM MNL 36, 
and 29 CFR 


1910.104 


ASTM MNL 36, and 29 
CFR 1910.104 


Gaseous Oxygen 
Systems 


NFPA 50, 53, 55, ASTM G88, 
ASTM MNL 36, and 29 CFR 


1910.104 


ASTM MNL 36, 
and 29 CFR 


1910.104 


ASTM MNL 36, and 29 
CFR 1910.104 


Liquid Hydrogen 
Systems 


CGA G-5.4, NFPA 50B, 55, 
ANSI/AIAA G-095-2004, and 29 
CFR 1910.103., NASA/TM-2003-


212059, ISO TC 197/SC N 


NFPA 50B, 55, 
NASA NSS 


1740.16, 
ANSI/AIAA G-095-


2004 


 


Refrigeration 
Piping 


ASME B31.5   


                                                 
1 29 CFR 1910.6 contains a list of all referenced standards and the paragraph of application 
2 49 CFR 171.7 contains a list of all material incorporated by reference and the paragraph of application 
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PVS 
Designed, Fabricated, 
Inspected, Tested, and 


Installed 


Operated and 
Maintained 


Repair, Alteration, 
Inservice Inspection 


Gaseous 
Hydrogen 
Systems 


CGA G-5.4, NFPA 50A, 55, 
ANSI/AIAA G-095-2004, and 29 
CFR 1910.103, NASA/TM-2003-


212059, ISO TC 197/SC N 


NFPA 55 (50B), 
ANSI/AIAA G-095-
2004 NASA/TM-


2003-212059, ISO 
TC 197/SC N 


 


Acetylene 
Cylinders 


29 CFR 1910.102 (CGA G-1) & 
1910.253 


29 CFR 1910.102 
(CGA G-1) & 


1910.253 
 


Compressed Air 
Receivers 


29 CFR 1910.169, ASME 
B&PVC VIII 


29 CFR 1910.169 29 CFR 1910.169 


Flammable Liquids 
29 CFR 1910.106,  49 CFR 171-


180, NFPA 30 
  


Liquified 
Petroleum Gases 


29 CRF 1910.110, 110(b)(10) – 
Safety Devices, DOT 49 CFR 


178, ASME B&PV VII, NFPA 58 


29 CRF 1910.110, 
NFPA-58 


 


Anhydrous 
Ammonia 


29 CFR 1910.111, ASME B&PV 
VIII, DOT 


29 CFR 1910-111  


Oxygen Welding 
29 CRF 1910.253, ANSI B57.1 


(CGA V-1), NFPA-51 
29 CFR 1910.253, 


NFPA-51 
 


DOT Cylinders 
49 CFR 100-180, 29 CFR 


1910.101, (CGA S-1.1, S-1.2, S-
1.3) 


29 CFR 1910.101, 
(CGA P-1, S-1.1, 


S-1.2) 


29 CFR 1910.101, 
(CGA C-6, C-8) and 


ANSI/NB-23 


Tanks (fixed) 


29 CFR 1910.106 (API-12A, -
12B, -12D, -12F, -620, -650, -


2000), 
ASME B&PVC VIII, UL-58, -80, -


142), AWWA D-100., UFGS 
13209.N 


 
API 510, 572, 579, 


580, 581, 653 


Building Services 
and Piping 


ASME B31.9   


Risk Based 
Inspection 


  
API 580, API 581, API 


-570, API -510 
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CHAPTER 6 BASIS FOR TABLE 4 VALUES 


6.1 REFERENCE DOCUMENTS 


Bush, Spencer H., “Statistics of Pressure Vessel and Piping Failures,” Journal of 
Pressure Vessel Technology, August 1988, Vol. 110, pp 225 – 233. 


Bush, Spencer H, Pressure Vessel Reliability, presented at the Transactions of the ASME, 
February 1975. 


Bush, Spencer H, The Impact of Inservice Inspection on the Reliability of Pressure 
Vessels and Piping, presented at the ASME 2nd National Congress on Pressure Vessels 
and Piping, San Francisco, CA, 1975. 


Brown, Sundararajan & Short, Pipe Risk Analysis:  A Case Study, ASME PVP-Vol 285, 
Codes and Standards for Quality Engineering, 1994. 


6.2 BASIS FOR TABLE 4 VALUES 


The following is a discussion of the basis for the Table 4, Tentative Catastrophic PVS 
Failure Rates per Year (Median Values) for Certified PVS.  It provides an explanation of 
how the data from a literature search was translated into default values for failure rates.  
It is intended to provide understanding of the data to permit proper usage and to allow for 
appropriate modification if there is a better basis for a particular PVS. 


6.2.1 Item 1:  Post-1988 ASME Code Vessels 


6.2.1.1 ASME Code vessels manufactured post-1988 or older ASME vessels having 
original design MDMT equal to MDMT under post-1988 UCS-66 rules shall have an 
assigned failure rate of 1x10-6 per year or less (Requirement).  The 1x10-6 failure rate is 
based on statistics provided in each of the references listed above, under the assumption 
that the NASA vessels receive periodic inspection using multiple methods of surface and 
volumetric NDE each of which has a reasonable likelihood of detecting significant flaws 
or defects that could result in catastrophic failure if left undetected for the life of the 
vessel. 


6.2.1.2 One acknowledged problem with the referenced data is that none of the failure 
data sufficiently specifies the types of failures that occurred, although it is clear that 
many reported failures involve non-catastrophic events.  Distinction is made between 
disruptive and non-disruptive failures, but all disruptive failures are not catastrophic 
failures that result in significant injury or property damage.  The NASA requirement is to 
identify the worst-case probability and consequence.  Thus, leaks are generally not worst-
case unless leak-before-burst is the specified worst-case failure mode.  In the literature 
cited, it is generally not possible to distinguish worst-case failures from less severe 
failures.  In addition, data presented in the referenced literature include much foreign data 
for vessels built to non-ASME standards over unknown time spans.  Thus, the data are 
not directly relatable to ASME vessels, particularly those fabricated to current standards. 
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6.2.1.3 In addition, there is very limited information on how the failure rates have 
changed over time, although where such data exists, the rate appears to have declined as 
the present is approached, with improvements being arguably related to Code, NDE, and 
manufacturing improvements. 


6.2.1.4 Table 7 summarizes actual event (raw) “catastrophic” or “disruptive” failure rate 
data provided in S. H. Bush, “Statistics of Pressure Vessel and Piping Failures.”  The 
99% confidence data are also provided in Spencer H. Bush, "Pressure Vessel Reliability," 
but are not included in this assessment, which focuses on actual failures.  The 
applicability of these industrial statistical data to NASA pressure vessels has not been 
qualified at this time and is presented only as the basis for the engineering judgment 
exercised in developing Table 1. 


Table 7:  Summary Catastrophic Failure Rate Data 


Source Period 
Rate (per 


vessel-year 


US Large Vessels, NB Through 1979 26.0x10-6 


UK, Phillips & Warwick 1962 – 1978 40.0x10-6 


F.R.G, IRS-TUV 1959 – 1964 18.3x10-6 


F.R.G, IRS-TUV 1965 – 1970 5.6x10-6 


F.R.G, IRS-TUV 1971 – 1976 2.1x10-6 


(F.R.G, IRS-TUV – all) 1959 – 1976 6.1x10-6 


US EEI-TVA  0 


US EEI  0 


F.R.G. – Kellerman et. Al.  0 


UK, Smith & Warwick  16.0x10-6 


US – ABBMA  0 


Oberender  6.2x10-6 


 


6.2.1.5 The data from Germany indicate the decreasing rate over time, presumably as 
manufacturing practices and NDE methods for in-service inspection improved.  This 
could also be due in part to existing defects being corrected from leak testing. 


6.2.1.6 From Spencer H. Bush, "Pressure Vessel Reliability," which originally analyzed 
in greater detail the summary data presented in S. H. Bush, “Statistics of Pressure Vessel 
and Piping Failures,” there is detailed discussion of how the 99% confidence level ranges 
are established when, in fact, there were no catastrophic failures in the U.S. population 
studied.  Of significance to this assessment are the following statements: 


6.2.1.7 “The expected probability may be significantly lower since the derived 
probability range is inferred from service data available, coupled with the observation of 
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no occurrence of a disruptive failure event, and the use of a 99% confidence interval to 
determine the statistically inferred number of occurrences of disruptive failures.” 


6.2.1.8 With regard to foreign data, many of the “failures” cited, because of their nature 
and locations, were probably generated during the fabrication stage and remained 
virtually unchanged until detected during a periodic inspection;  they did not directly 
interfere with functional use….Better terminology describing this data might be “defect 
statistics” rather than “failure statistics.” 


6.2.1.9 On the value of periodic inspections, “Attempts to quantify the reduction in 
disruptive failure probabilities as a function of level of inspection are limited to studies 
on nuclear reactors …  O’Neill and Jordan … considered the combined effects of 
acoustic emission, ultrasonic testing, visual examination, and leak detection in reducing 
failure probability.  They concluded the combined effects reduced failure probability by a 
factor of 10 to 100.  Cave and Holmes … cited a factor of about 100 between failure 
probability for no inspection versus full inspection and a factor of 10 for partial 
inspection, based primarily on the studies of Kellermann [9].”  However, these 
documents do not formally establish the bases for these quantitative reductions in failure 
probabilities 


6.2.1.10 In “The Impact of Inservice Inspection on the Reliability of Pressure Vessels and 
Piping,” Bush states “O’Neil and Jordan … attempted to quantify failure probability in 
terms of the probability of gross vessel rupture occurring between service inspections by 
a formula weighting the various inspections…[based on various NDE and manufacturing 
factors failing to detect or prevent failure – ed.]”   They calculated the probability of 
catastrophic failure to be 0.8x10-6per vessel-year using the same U.S. failure data. 


6.2.1.11 Conclusion - Based on this information, NASA’s ASME Code vessels with post-
1988 MDMT design, subjected to recertification and periodic inspection in accordance 
with this standard may be assumed to experience a failure rate of 1x10-6 per vessel year, 
or Level E in NPR 8715.3, NASA General Safety Program Requirements. 


6.2.2 Item 2:  Pre-1988 ASME Vessels with Invalid Current MDMT 


6.2.2.1 With the 1988 UCS-66 rule change for MDMT determination, it became apparent 
that many thick wall pre-1988 ASME vessels operate below the actual transition 
temperature of the metal and would have an MDMT under post-1988 rules significantly 
higher than indicated on their “U” stamp nameplate.   Such vessels would have a brittle 
fracture failure mode that was not recognized in original design, which could potentially 
be the worst-case failure mode. 


6.2.2.2 If pre-1988 vessels operate at temperature below their post-1988 MDMT, but 
have had service life determined using the Code fracture mechanics technique, are 
recertified at no more than ½ the calculated fracture life, and have comprehensive NDE 
applicable to finding relevant cracks as the basis for recertification, then it is reasonable 
to assume that the failure rate will be greater than standard code compliant vessels, but 
not excessively so.  Therefore, the assigned failure rate is one category greater than Item 
1, or Category D. 
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6.2.3 Item 3:  Derated vessels – Retained Code FS 


If vessels originally constructed to Code experience service-related degradation (e.g., 
wall thinning) negating their original Code certification, and pressure or temperature 
derating must be implemented to regain their original code FS, then it is assumed that the 
probability of failure will be one category more frequent than for standard code 
compliant vessels.  This assumes some active degradation mechanism that may cause 
additional undetected damage, or may accelerate before further mitigation. 


6.2.4 Item 4:  Code vessels with less-than Code FS 


If Code vessels have suffered degradation such as wall thinning, but are continuing to 
operate at their original ratings, they are operating with a FS less than required by Code.  
Depending on the nature and extent of the degradation and the actual FS experienced, the 
failure probability will increase a little or a lot.  In these cases, a specific failure analysis 
will be required.  In no case may the failure rate be assumed to be less than Category D, 
and it may be substantially more frequent. 


6.2.5 Item 5:  DOT containers with current 49 CFR 180 certification 


6.2.5.1 It is assumed that DOT gas cylinders that are in acceptable condition per 
OSHA/CGA visual inspection criteria and are maintained under 49 CFR 180, and that are 
not transported or refilled by NASA, will have failure rates equivalent to current ASME 
Code vessels.  Data available on the DOT/RSPA website 
(http://hazmat.dot.gov/pubs/inc/data/2005/2005frm.htm), which includes all fluid 
releases, clearly shows that there are many failures annually, but determining what data is 
relevant to NASA is difficult.  In 2005 (through November) for example, 9330 hazardous 
materials incidents were reported (11,808 in 2004), but only 13 involved “burst or 
rupture” failures due to “deterioration or aging” of containers.  Since the total population 
of packages is unknown, or how many were compressed gases, it is unknown what the 
relevant failure rate is.  Also, these failures occurred during some phase of transportation 
or periodic retesting rather than spontaneously in the field.  The only deaths due to failure 
of non-bulk containers in the DOT database were those associated with the Value Jet 
crash in 1996 (failed oxygen generation cylinders). 


6.2.5.2 The population size that resulted in the above noted 9330 incidents for 2005 is 
unknown, but it represents the total number of components regulated by the DOT.  Also, 
the incidents included in the raw data include such things as finding undocumented 
pressure containers being shipped on aircraft (no failure involved).  If no more than 1 in 
1000 pressure cylinders are involved in the reported incidents (i.e., an incident rate of.001 
for the total population, which seems very conservative), then the catastrophic failure rate 
(13 burst failures) for the population would be 1x10-6.  Therefore, an assigned failure rate 
of 1x10-6 for in-service static DOT containers is judged to be suitable for this standard. 


6.2.6 Item 6:  Inactive DOT cylinders more that 20 years since last retest 


Pressurized DOT cylinders in storage that are more than 20 years since their last 49 CFR 
180 retest are generally more likely to have been subjected to corrosion due to 
environmental factors.  Such cylinders may be reasonably assumed to have a higher risk 
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of failure than recently maintained cylinders and are assigned Level D probability unless 
they are demonstrated to be corrosion free and are stored indoors. 


6.2.7 Item 7:  DOT containers not maintained per 49 CFR 180 


DOT containers have substantially lower FS than required by ASME (typically 3 or less).  
If they are not periodically retested per part 49 CFR 180, they become non-Code vessels.  
Regardless of their derated pressures or extent of NDE for recertification, NASA requires 
that their risk of failure be assumed at least one level more frequent than for those that 
continually comply with part 49 CFR 180.  Based on the condition of the particular 
containers and service applied, the risk could be substantially higher, and must be 
evaluated by the PSM.  Thus, the minimum failure risk level is listed as two values.  If 
such containers are derated to equivalent ASME MAWP with FS ≥ 4, then the probability 
level may be assumed no less frequent than Category D.  If service pressure is rated any 
higher than the equivalent ASME MAWP (i.e., FS < 4), then the probability level can be 
no less frequent than Level C, and a case-by-case assessment is needed. 


6.2.8 Item 8:  Non-Code vessels equivalent to ASME 


6.2.8.1 NASA’s fundamental assumption about non-Code pressure vessels is that they are 
less safe than Code compliant vessels.  If new non-Code vessels are designed and 
fabricated in a manner fully equivalent with current ASME Code and the only non-
compliant feature is a missing U-stamp, but all aspects of the vessel and its production 
met Code equivalent quality assurance (QA) and quality conformance/compliance (QC) 
standards, and the FS no less than current Section VIII, Div. 1 (FS = 3.5 since 1998), and 
using post-1988 material fracture toughness rules, then the failure probability may be 
assumed to be only one level more frequent (i.e., D) than for fully compliant Code 
vessels.  For new non-Code vessels where the only non-compliance is a missing U-stamp, 
and meeting all of the following requirements, the failure probability may be assumed to 
be only one category more frequent (i.e., D) than for fully compliant Code vessels:  (1)  
designed and fabricated in a manner fully equivalent with current ASME Code, (2)  all 
welds and processes met Code equivalent QA and QC standards, (3)  the FS is no less 
than current Section VIII, Div. 1 (FS=3.5 since 1998), and (4) using post-1988 fracture 
toughness rules. 


6.2.8.2 Non-Code vessels designed and fabricated as Code equivalent using pre-1988 
toughness rules but which are limited to operate above the post-1988 MDMT may also be 
assumed to be Level D. 


6.2.8.3 Non-Code vessels designed and fabricated as Code equivalent using pre-1988 
toughness rules but which operate below their post-1988 MDMT shall be assumed to 
have failure Level no less than C, although in most cases a specific assessment will be 
required (Requirement). 


6.2.9 Item 9:  Non-code vessels/non-code equivalent 


Non-Code vessels that do not meet Code equivalent standards are assumed to have 
inherently greater risk of failure and present greater hazard to personnel than Code or 
Code equivalent vessels.  In most cases specific analysis and hazard mitigation features 
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will be required, although designs with substantial excess margins of safety may be 
assumed to be no less frequent than Level D. 


6.2.10 Item 10 and 11:  Small Bore Piping Systems (less than NPS 4) 


6.2.10.1 Based on the information presented in “Statistics of Pressure Vessel and Piping 
Failures” by Spencer Bush in 1988, the incidence of disruptive failures of small bore 
piping systems is substantially greater than for large bore systems, with vibration fatigue 
and lack of attention playing significant roles in those failures.  He also points out that 
many failures are not reported in small lines, particularly in instrument lines and 
secondary systems.  Therefore, the reported statistics are likely not conservative. 


6.2.10.2 In addition, although the failure rates are reported for nuclear plants, much of the 
data are based on industrial piping considered relevant to nuclear.  The data are also 
reported on two bases – per reactor (system) year and per year per foot of pipe.  The 
recommended median failure probability per system per year is 1x10-3, while the per-
year-foot rate is 1.3x10-5.  Since the probability is dependent on quantity of piping, and 
since Table 4 is based on annual probabilities, entries for both small piping systems (less 
than 75 linear ft. of small bore pipe) and large piping systems (more than 75 linear ft.) are 
shown as Level D and Level C respectively. 


6.2.10.3 Brown, Sundararajan & Short, “Pipe Risk Analysis:  A Case Study,” discusses a 
risk analysis based on a small bore failure rate probability of 8.87x10-3 (large system, 
Level C per Table 1) obtained from Gulf Oil data for a reference 70 weld, ½ inch carbon 
steel, 673 ft. long system.  Risk reduction strategies that were studied to reduce the failure 
probability include improved Inservice Inspection (ISI) (factor of 10 improvement for 
large bore, less for small bore – assumed to be 5) and double containment with sensors 
and alarms, which reduced failure probability to 1.2x10-5. 


6.2.11 Item 12 and 13:  Large Bore Piping Systems (equal to or greater than NPS 4) 


6.2.11.1 Bush, “Statistics of Pressure Vessel and Piping Failures,” also reports large bore 
piping failure statistics in terms of nuclear piping reliability, but also based on industrial 
piping experience.  It is notable that Intergranular Stress Corrosion Cracking (IGSCC) 
near weldments in austenitic stainless steel in boiling water reactors (BWR) nuclear 
plants causes an order of magnitude increase in catastrophic failure probability vs. 
systems where IGSCC is not a significant failure mode.  Table 4 excludes consideration 
of IGSCC, induced failure, but if specific NASA large bore piping systems are 
susceptible to IGSCC, the failure rate must be increased by one order of magnitude. 


6.2.11.2 Significant failure modes in large bore piping are thermal fatigue in feed water 
piping, fluid dynamic loads (water hammer, jets), and wall thinning (erosion, wet steam 
erosion-cavitation, single phase erosion-corrosion/flow accelerated corrosion).  The 
recommended median rupture failure probability is 1x10-4 per system year, while the per-
ft-year rate is reported as 1.3x10-5.  Therefore, as for small bore systems, entries are 
shown for both small and large quantity systems, 
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6.2.11.3 Brown, Sundararajan & Short, “Pipe Risk Analysis:  A Case Study,” also 
discusses an NPS 8 pipe identical otherwise to the NPS ½ system discussed above in 
paragraph 6.2.10.  For the 673 ft reference pipe system, the nominal failure probability 
for fluid releases per year due to weld failure was deduced to be 2x10-3.  This could be 
reduced by a factor of 10 through use of enhanced ISI, and by an additional factor of 2 by 
the use of stainless steel rather than carbon steel, with a resulting failure probability of 
1x10-4 per year.  Thus, large bore piping systems with substantial footage require 
enhanced ISI as a minimum to fall within the Level D range for NASA assessment. 


6.2.12 Item 14:  Degraded and Non-Code Piping Systems 


The above listed failure rates presume systems that obtain industry standard maintenance 
and inspection.  If piping systems are operated with known significant deficiencies due to 
service or environmentally induced degradation or due to design inadequacies, their 
failure rates must be assumed to be more frequent than for Code compliant piping fit for 
service.  Generic probability assignment on such systems would be difficult to perform 
due to the age of components and system uncertainties.  Therefore, a case-by-case 
assessment is required for such systems. 
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1.0 0BPURPOSE OF DOCUMENT 
 
This document describes procedures and guidelines, delegates authority, and assigns 
responsibility for managing the Dryden Flight Research Center (DFRC) Bloodborne 
Pathogens Program (BBP).  It provides the basic procedures needed to limit and control 
occupational exposure to human blood, blood products, and Other Potentially Infectious 
Materials (OPIM) that could result in the transmission of bloodborne pathogens.  
 
 
2.0 1BPROCEDURE SCOPE & APPLICABILITY 
 
Scope:  This procedure applies to limiting and controlling occupational exposure to 
human blood, blood products, and OPIM that could result in the transmission of 
bloodborne pathogens. 
 
Applicability:  This procedure applies to all personnel under DFRC supervision, 
including contractors, visitors, and experimenters, but in particular to those individuals 
whose work causes them to have reasonably anticipated human blood or OPIM 
exposure such as: 


A. Health care professionals 
B. Emergency response personnel  
C. Security personnel  
D. Custodial personnel  


 
 
3.0 2BPROCEDURE OBJECTIVES, TARGETS, METRICS, & TREND 


ANALYSIS 
 


Objective: Identify, eliminate, or control potential bloodborne and OPIM 
hazards. 
  


Target: Zero exposure mishaps at DFRC. 
 


Metric: Number of exposures to bloodborne pathogens from needle sticks, 
illnesses, etc. 


 
Trend analysis:  Metrics will be analyzed to determine whether procedural objectives 
have been met. 
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4.0 3BWAIVER AUTHORITY 
 
This procedure may not be waived. 
 
 
5.0 4BRESPONSIBILTIES 
 


5.1 13BDirectorates and Single Letter Offices 
 


Directorates and Single Letter Offices are responsible for ensuring a BBP 
is in place to cover job categories in their operations where exposure to 
blood or other potentially infectious material is “reasonably anticipated.” 


 
5.2 14BSafety, Health, and Environmental Office 


 
The DFRC Industrial Hygienist has oversight of the BBP and incurs the 
following responsibilities:  
A. In collaboration with the Health Unit, monitor the BBP to include 


assessments of work-sites and personnel procedures where there is a 
reasonable anticipated potential of exposure to blood or OPIM. 


B. Advise DFRC management on matters concerning bloodborne 
pathogens. 


C. Investigate exposure incidents and report findings to DFRC 
management, the Health Unit, and agencies as required. 


 
5.3 15BDFRC Health Unit  


A. Provide an immunization program for personnel who meet exposure 
Category A or B.  See Section 6.2. 


B. Provide initial exposure determination, documenting routes of 
exposure (as required by 29 CFR Part 1910.1030 section (f)(3)(A)) and 
treatment. 


C. Provide a training program for personnel who meet exposure Category 
A or B. 


D. Maintain records on personnel who meet exposure Category A or B 
including a record of immunization, surveillance, and post-exposure 
assessment and treatment. 


E. In collaboration with the Safety, Health, and Environmental Office, 
provide medical assessments of work sites and personnel procedures 
where there is a reasonable anticipated potential of exposure to blood 
or OPIM. 
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F. Contact the DFRC Legal Office for determination of the legal aspects 
of post-treatment responsibilities in cases involving nongovernment 
personnel. 


G. Maintain Sharps Injury Log for 5 years.  
 


5.4 16BContracting Officer Technical Representatives (COTR)  
A. Ensure that the contractor(s) they represent, whose personnel meet 


exposure Category A or B, provide DFRC with a safety plan that 
includes a bloodborne pathogen plan and exposure control plan. 


B. Determine that the plan follows this document, OSHA, NASA, and 
California directives. 


C. Ensure that the contractor(s) provide the Health Unit with a list of 
persons whose job places them in Category A or B.  


D. Ensure the contractor’s onsite manager is knowledgeable regarding 
OSHA Bloodborne Pathogens regulations and provides the appropriate 
resources and direction for their employee’s compliance with all 
requirements.   


 
5.5 17BLine Supervisors 


A. Ensure personnel under their supervision are aware of the hazards of 
bloodborne pathogens and their responsibilities under this document. 


B. Ensure that those personnel who fall into exposure Category A or B 
follow the requirements of this procedure, OSHA, NASA, and California 
directives pertaining to bloodborne pathogens.  


C. Develop a plan for safe handling, clean up, storage, decontamination, 
and waste disposal of blood and OPIM for exposure Category A or B 
operations.  The plan will include procedures to be followed in the 
event of an exposure incident.  The plan must be approved by a DFRC 
Industrial Hygienist. 


D. Identify procedures, positions, and new and revised tasks that involve 
bloodborne pathogen hazard exposure. 


E. Provide training for personnel who are in Category A or B, and the like 
categories. 


F. Provide engineering and administrative controls where needed. 
G. Notify the Safety Office and Health Unit of any known or suspected 


exposure incidents. 
 


5.6 18BIndustrial Hygienist 
A. Assist supervisors in developing hazard analysis, plans, and 


procedures for safe handling of bloodborne pathogens. 
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B. Approve bloodborne pathogen plans. 
C. Conduct annual BBP review and inspections of workplaces where 


reasonable anticipated contact with bloodborne pathogens exist.  
Provide the finding(s) to the workplace supervisor, personnel, and 
Health Unit.  Update written program as necessary to reflect new or 
modified exposure tasks. 


D. Assist the Health Unit with post-exposure and follow-up programs. 
 


5.7 19BPersonnel 
 


A. Non-Exposure Category A or B Personnel – All DFRC  personnel will 
be made aware of the hazards of bloodborne pathogens and their 
responsibilities as directed by this procedure.  Bloodborne pathogen 
information is provided to personnel through classes conducted during 
stand-down training days, by supervisors, to personnel during new 
employees orientation, and is included in DFRC safety publications. 


 
B. Category A or B Personnel – Persons who are included in exposure 


Category A or B will: 
A. Complete required bloodborne pathogen training.  
B. Be offered hepatitis B vaccination (HPV) by the Health Unit.  
C. Complete written declination of HPV. 
D. Follow appropriate bloodborne pathogen, universal precautions, 


and PPE procedures when contact with blood or OPIM is 
reasonably anticipated. 


E. Immediately report any exposure incident to supervisor and the 
Health Unit. 


F. Report potential bloodborne pathogen hazard(s) to the supervisor 
or Industrial Hygienist. 


 
 
6.0 5BEXPOSURE DETERMINATION 
 


6.1 20BGood Samaritan Acts 
 


Good Samaritan acts, such as assisting a person who is bleeding due to a 
cut or nose bleed, etc., are not generally considered an occupational 
exposure.  Persons in a Good Samaritan situation should, however, use 
good judgment and endeavor to protect themselves from contact with 
blood and other body fluids of the victim.  Good Samaritans should wash 
hands thoroughly and remove contaminated clothing as soon as possible.  
Persons should use hand sanitizer in lieu of hand washing until they are 
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able to get to a washing station with soap and water.  Persons who have 
or believe they may have experienced an exposure incident, even if it 
occurred during a Good Samaritan Act, should report to the Health Unit 
immediately.  If a healthcare professional confirms an exposure incident 
did occur, exposure incident procedures will be offered. 


 
6.2 21BOSHA Requirements 


 
Employers who have an employee(s) who has occupational exposure to 
bloodborne pathogens as defined in exposure Category A or B must 
identify in writing tasks and procedures as well as job classifications 
where, without regard to PPE, such exposure could occur.  This plan must 
set forth the schedule for implementing provisions of 29 CFR 1910.1030 
and specify the procedure for evaluating circumstances surrounding 
exposure incidents.  The plan will be accessible to employees and 
available to OSHA on request.  Employers must review and update the 
plan at least annually or more often if necessary to accommodate 
workplace changes.  Exposure Categories are: 


 
UCategory A 
Category A is a list of job classifications in which all employees in those 
job classifications have occupational exposure.  At DFRC this job list 
includes: 
A. Healthcare professionals  
B. Emergency response personnel  


 
UCategory B 
A list of job classifications in which some employees have occupational 
exposure at DFRC such as: 


A. Industrial Hygienist 
B. Security personnel 
C. Custodial personnel  
D. Plumbers 
E. Laboratory technicians  (if required to handle human blood or 


tissue)  
F. Hazardous waste technicians (if required to handle biological 


wastes) 
 


UCategory C 
Persons whose condition of employment may have an occasional risk or 
reasonable anticipated chance of exposure.  Examples: 
A. Shop personnel 
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B. CPR and First Aid trained persons 
 


UCategory D 
Persons whose condition of employment or training does not include a 
reasonable anticipated chance of exposure.  Example:  office workers. 


 
6.3 22BHepatitis B Vaccination (HBV) 


 
Personnel who meet exposure Category A or B will be offered a HPV 
following training and within 10 working days of initial assignment.  
Vaccinations will be at no cost, at a reasonable time and place, under the 
supervision of a licensed physician or licensed healthcare professional, 
and in accordance with the latest recommendations of the U.S. Public 
Health Services.  Routine HBV booster dose(s) will be made available if 
recommended by the U.S. Public Health Service at a future date.  If 
personnel decline to accept the vaccination he/she will be required to sign 
a written declination statement.  (See Appendix B, Declination Statement.)  
Should personnel decide to accept the vaccination at a later date, it will be 
made available to him/her.   


 
6.4 23BPost Exposure Evaluation and Follow-up Procedures 


 
A. Exposure Incident – Personnel who experience an exposure incident 


will have certain procedures and information made available to them 
by their employer. 


 
B. Employers Responsibility – The employer must provide the healthcare 


professional with a copy of the bloodborne pathogens standard, a 
description of the employee’s job duties as they relate to the incident, a 
report of the specific exposure including route of exposure, results of 
the source individual’s blood testing (if available), and relevant 
personnel’s medical records that are the employer’s responsibility to 
maintain including HPV status.  


 
C. DFRC Health Unit – The Health Unit will provide certain employer 


services to the exposed individual.  These services are as follows: 
1) The source individual’s blood will be tested as soon as feasible, if 


consent is granted where required by law, to determine Human 
Immunodeficiency Virus (HIV) and HBV infectivity.  Where consent 
is not required by law, the source individual’s blood, if available, will 
be tested and the results documented.  If the source individual is 
known to have HIV or HBV or if the source individual releases 
medical records to the healthcare professional indicating he/she 
has HIV or HBV, testing need not be repeated.  
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2) Results of the source individual’s testing will be made available to 
the exposed personnel.  Personnel will be informed of applicable 
laws and regulations concerning disclosure of the identity and 
infectious status of the source individual. 


3) A written opinion by the Health Unit medical doctor will be provided 
to the exposed civil service personnel’s supervisor and to the 
COTR for contractors.  The COTR will provide a copy of the written 
opinion to the contractor site manager.  This written opinion is 
limited to a statement that such personnel have been informed of 
the results of the evaluation and told of the need, if any, for further 
evaluation or treatment.  The employer must provide a copy of the 
written opinion to affected personnel within 15 days.  This is the 
only information shared following an exposure incident; all other 
medical records are confidential. 


4) Laboratory tests analyzed by an accredited laboratory at no cost for 
a period of time recommended by the American Medical 
Association (AMA). 


5) Confidential medical evaluation that documents the circumstances 
of exposure and identifies and includes the test results of the 
source individual, if feasible. 


6) Post-exposure prophylaxis, counseling, and evaluation of reported 
illnesses for civil service personnel and, if approved, for contractor 
personnel. 


7) Contractor personnel may be offered prophylaxis (HPV, etc.) and 
evaluated for approximately 1 year or for period of employment, 
whichever is the shorter, on approval; however, if an illness occurs, 
treatment will be the personnel’s responsibility.   


 
 
7.0 6BHAZARD COMMUNICATION 
 


7.1 24BWarning Labels 
 


Hazard communication directives require warning labels including the 
biohazard symbol with proper color codes affixed to containers of 
regulated waste, refrigerators and freezers, and other containers that are 
used to store, transport, or ship blood or OPIM.  Red bags or red 
containers suitable for biohazard waste need not be labeled. 


 
7.2 25BLabeling Requirements  


 
See Appendix A, Labeling Requirements. 
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8.0 7BEXPOSURE CONTROL PLAN 
 


A. Exposure determination is covered in Sections 6.0 through 6.2.  Personnel 
who expect to act as an emergency responder or healthcare professional as 
listed in Category A (including personnel who routinely provide first aid or 
blood clean-up in Category B) will be included in the this program.  


 
B. Methods of compliance, including engineering controls, will be used to 


design-out as well as isolate and remove exposure hazards from the 
workplace.  Additionally, universal precautions (Section 9.2) will be observed 
to prevent contact with blood or OPIM.  Hazard communication (Section 7.0) 
and HBV and post-exposure evaluation and follow-up for blood and OPIM are 
covered in Sections 6.3 and 6.4.  HIV, HBV, and HCV are reviewed during 
training.  Recordkeeping will adhere to the guidelines of Section 11.0. 


 
C. Exposure incidents will follow Attachment C, Bloodborne Pathogen Exposure 


Flowchart.  
 


D. A Sharps Injury Log will be used to document an employee percutaneous 
event (needle stick).  The Sharps Injury Log will contain, at a minimum, the 
following information:   
• date and time of injury 
• injured person (confidentially protected) 
• job classification 
• type and brand of device involved in incident  
• department or work area where the incident occurred 
• explanation of how the incident occurred 


 
8.1 26BHand Washing 


 
The employer will provide readily available hand washing facilities to 
personnel.  If hand washing facilities are not available, an antiseptic hand 
cleaner/sanitizer with towels or towelettes will be provided.  The employer 
will ensure personnel wash hands or other exposed skin with soap and 
water and flush mucous membranes with water immediately after contact 
or as soon as accessible.  


 
8.2 27BEye Irrigation 


 
The employer will make available a mechanism for immediate eye 
irrigation in the event of an exposure incident involving the eyes. 
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8.3 28BSharps and Regulated Waste Disposal 
A. Place sharps in puncture resistant, labeled, or color-coded (red) leak-


proof containers as soon as possible and place in a second container if 
leakage of the first container is possible.  The second container must 
meet the same requirements as the first container.  Containers may 
not be allowed to leak during collection, handling, processing, storage, 
transportation, or shipping.  


B. Do not overfill sharps containers.  Seal the containers before removal.  
Sealed containers will resist being reopened. 


C. Keep containers upright and located for easy access by all personnel.  
Replace containers routinely. 


D. Do not open, empty, manually clean, or handle in any way reusable 
containers that could expose personnel to percutaneous injury such as 
a needle stick. 


E. Dispose of regulated waste in accordance with applicable federal and 
state regulations. 


 
8.4 29BIsolation 


A. Operations where exposure to blood or OPIM is possible will be 
isolated, where possible, by using barriers or covers to minimize 
splashing, spraying, or splattering.   


B. Keep blood and OPIM containers closed or have stopper in place 
when not being used.  


C. When there is a probability of creating aerosols, conduct the operation 
in a glove box or a biohazard containment hood with appropriate HEPA 
filter.   


 
8.5 30BPersonal Protective Equipment (PPE) 


 
Appropriate protective clothing (PPE) such as, but not limited to, gowns, 
aprons, lab coats, clinic jackets, face shields or masks and eye protection, 
mouthpieces, resuscitation bags, pocket masks, or similar outer garments 
will be worn during occupational exposure situations.  The type and 
characteristics of protection is extremely important in providing a 
protective barrier from infectious materials and must be evaluated prior to 
the potential exposure. 
A. The employer will provide the resources necessary for maintaining, 


laundering, disposing, replacing, and training to assure the proper use 
of PPE. 


B. Personnel will have access to PPE at no cost and will include proper 
sizes and types that take allergic conditions into consideration.  
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C. PPE must not allow blood or OPIM to pass through to the worker’s 
clothing or contact the skin. 


D. Employees must wear appropriate gloves under the following 
conditions: 
1) When contact with blood, mucous membranes, non-intact skin is 


anticipated 
2) When performing vascular access procedures,  
3) When handling or touching contaminated items or surfaces with 


OPIM is anticipated. 
E. Replace disposable, single-use gloves as soon as possible when 


contaminated, torn, punctured, or when barrier function is 
compromised.  Never reuse disposable gloves. 


F. Discard reusable gloves when they show signs of deterioration. 
G. Immediately remove PPE following contamination and upon leaving 


the work area and place it in an appropriately designated area or 
container for storing, washing, decontaminating, or discarding. 


H. Wear full-face shields or masks with solid side-shield eye protection 
when splashes of blood or OPIM may occur and when contamination 
of the eyes, nose, or mouth is possible. 


 
 
9.0 8BWORK PRACTICE CONTROLS 
 


9.1 31BHygiene 
A. Do not eat, drink, smoke, apply cosmetics or lip balm, or handle 


contact lenses in work areas where blood or OPIM exposure is 
reasonably anticipated. 


B. Do not keep foodstuff in any form where blood or OPIM is or has been 
stored. 


C. Place biohazard warning on refrigerators and cabinets, etc. where 
blood or OPIM are stored.  


D. Wash hands with soap and water after removing gloves.  Wash 
contaminated skin areas as soon as possible after contact with blood 
or OPIM. 


E. Do no manually recap, remove, or bend needles unless required by a 
specific medical procedure. 


F. Do not shear or break contaminated needles. 
G. Do not place equipment (i.e., pipettes and suction tubes, etc.) in the 


mouth. 
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H. Personnel who have skin lesions or weeping dermatitis will not engage 
in direct patient care or work with or near blood or OPIM until the 
condition is healed. 


 
9.2 32BUniversal Precautions 


A. Labeling is not required when specimens are kept within the facility if 
the containers are known by all personnel.  


B. Laundry need not be labeled. 
C. Blood that has been found free of HIV and HBV and released for 


clinical use and regulated waste that has been decontaminated need 
not be labeled. 


 
9.3 33BHousekeeping 


A. Employers are responsible for providing a clean and sanitary 
workplace.  Contaminated work areas will be decontaminated 
immediately or as soon as feasible with appropriate disinfectant 
following completion of a procedure, after a spill of blood or OPIM, and 
at the end of each work period.  A 1:100 dilution [500 parts per 
million(ppm)] of household bleach (approximately 1/4 cup of bleach to 
1 gallon of tap water) effectively disinfects blood spills.  Gloves and 
other appropriate personal protective equipment must be worn during 
all cleaning and decontamination procedure. 


B. Untrained personnel will not clean up blood or OPIM contaminated 
areas.  Designated custodial personnel will be trained to accomplish 
this task at DFRC.  Healthcare professionals will remove sharps before 
decontamination and clean-up is allowed.   


C. If protective coverings are used, they will be replaced when overly 
contaminated and at the end of the work shift. 


D. Do not pick up by hand broken glassware that may be contaminated. 
E. The following steps must be undertaken when cleaning a contaminated 


work area: 
1) When clean up involves blood or PIM that is on a flat surface, first 


delineate and mark the spill area so that others do not inadvertently 
enter the area until clean up is complete. 


2) Don personal protective equipment before beginning clean up. 
Minimal PPE consists of gloves, goggles, mask, and coveralls or 
other outer garment. 


3) Wipe up small spills with paper towels, then decontaminated with a 
proper disinfectant, as noted above. 
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4) Soak the area for at least 20 minutes with a disinfectant (freshly-
prepared bleach solution).  Personnel can be liberal with 
disinfectant, but should not apply it so heavily that it begins to run. 


5) Allow at least 20 minutes for the disinfectant to complete the 
decontamination, then wipe the area clean with fresh paper towels. 


6) Deposit all clean-up material in biohazardous waste disposal bag 
and close tightly. 


7) Carefully remove gloves, coveralls, and boots (if used) and discard 
in a biohazardous waste bag.  If used, the facemask it should also 
be disposed.  Goggles can be disinfected, rinsed, and reused. 


8) Replace PPE, bags, and other items so that they will be available 
for future use. 


 
9.4 34BContaminated laundry 


A. Do not sort or rinse. 
B. Place in a leak-proof, biohazard, red or color-coded bag at the location 


it was contaminated. 
C. Place in bags or containers that will not allow leakage.  The bags or 


containers must have a biohazard label unless they are red in color.  
D. Laboratory utensils and receptacles that are reused, but may become 


contaminated, will be decontaminated and inspected on a regular 
basis. 


 
 
10.0 9BTRAINING & CERTIFICATION 
 


10.1 35BTraining Requirement 
 


Initial Training – The Health Unit provides bloodborne pathogen training 
through the SATERN (online system) to personnel who meet exposure 
Category A or B.  Training records are maintained for 3 years.  Records 
must contain the date of training, content of training, the trainer’s name 
and qualification, and job titles of personnel attending the training.  
Training will include: 
A. Requirements listed in 29 CFR 1910.1030. 
B. Epidemiology and symptoms of bloodborne diseases. 
C. Modes of transmission of bloodborne pathogens. 
D. An explanation of the exposure control portion of the DFRC 


bloodborne pathogen plan, including use and limitations of safe work 
practices, PPE, and engineering controls.  How to select, use, remove, 
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handle, decontaminate, and dispose of contaminated materials, 
including PPE. 


E. How to obtain the written exposure control plan, including sharps log 
report. 


F. Methods to control transmission of HIV and HBV. 
G. Information on HBV vaccination.  
H. How to recognize occupational exposure and the potential of such 


exposure. 
I. Information on PPE selection types, use, location, removal, handling, 


decontamination, and disposal. 
J. Procedures for reporting potential and actual exposure. 
K. Requirements and exceptions for labels, signs, and color coding. 
L. Vaccination and exposure follow up requirements. 
M. The emergency procedures for and reporting of exposures. 
N. Interactive question and answer session 


 
10.2 36BRefresher Training 


 
Personnel who remain in exposure Category A or B will receive annual 
refresher training.  Additional training will be provided when existing tasks 
change or tasks are added that affect the risk of exposure to bloodborne 
pathogens in the workplace. 


 
10.3 37BCertification 


 
The Health Unit will certify bloodborne pathogen training.   
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11.0 10BMANAGEMENT RECORDS & RECORD RETENTION 
 


TABLE 1 – Record Maintenance 
 


Title Responsibility for 
Completion File Location Comments 


*Medical Records Patient & Health Unit Health Unit or 
designated repository 


Send to approved repository 
following employment 
See 29 CFR 1910.1020 


Written Opinion Medical Professional 
(MD) 


Made part of Medical 
Records (NASA) or 
sent to COTR 
(contractors) 


Must be provided to 
supervisor (NASA) or COTR 
(contractor) within 15 days 


**Medical Waste 
Documents (non-
registered 
generators) 


Health Unit Health Unit Keep for 2 years 
See California MWMA Sec. 
111745 


Training Records Health Unit and 
Employer 


Health Unit and 
Employer 


Keep for 3 years.  See 29 
CFR 1910.1030 (h) (2) 


Declination 
Statement 


Placed in Medical 
Records 


Health Unit  


 
Records not noted in Table 1 will be maintained and archived in accordance with  
NPR 1441.1, Records Retention Schedules, and DFRC records management 
procedures.  Destruction of any records, regardless of format, without an approved 
schedule is a violation of Federal law. 
 


11.1 38BMedical Records  
A. Are kept confidential. 
B. Include name, social security number, date and time of the incident, 


route of exposure, and circumstances under which the exposure 
occurred. 


C. Include results of examinations, medical testing, and follow-up 
procedure, including HBV and HIV status, if known. 


D. Include a copy of the healthcare professional’s written opinion. 
E. Include a copy of specific information provided to the healthcare 


professional. 
F. Are available to the subject employee and to anyone authorized in 


writing by the subject employee.  Medical records will not be made 
available to the employer unless authorized by subject employee.  See 
29 CFR 1910.1020 for details on who may access an individual’s 
medical records. 


 
11.2 39BMedical Waste Records 
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Small-quantity medical waste generators who are not required to be 
registered under the California Medical Waste Management Act (MWMA) 
must maintain specific records.  These records must include a process 
description and records for storage, treatment, quantity, and name and 
date of individual transporting the medical waste.   


 
 
12.0 11BACRONYMS & DEFINITIONS 
 


12.1 40BAcronyms 
 


BBP Bloodborne Pathogens Program 
HBV Hepatitis B Virus 
OPIM Other Potentially Infectious Materials. 
PPE Personal Protective Equipment  


 
12.2 41BDefinitions 


 
Blood For the purpose of this document, “blood” means blood 


and blood components of human origin. 
  


Bloodborne 
Pathogens 


Pathogenic microorganisms that are present in human 
blood capable of causing disease in other humans.  Two 
of the more serious diseases are HBV and HIV. 


  


Contaminated The presence or the reasonably anticipated presence of 
blood or other potentially infectious materials on an item 
or surface such as contaminated laundry or sharps. 


  


Decontamination Use of physical or chemical means to remove, inactivate, 
or destroy bloodborne pathogens on a surface or item to 
the point where they are no longer capable of transmitting 
infectious particles and the surface or item is rendered 
safe for handling, use, or disposal. 


  


Engineering 
Controls 


Controls such as ventilation, sharps disposal containers, 
self-sheathing needles, and other controls that isolate or 
remove the bloodborne pathogen hazard from the 
workplace. 


  


Exposure 
Incident 


A specific eye, mouth, or other mucous membrane non-
intact skin or parenteral contact with blood or other 
potentially infectious materials that results from the 
performance of an employee’s duties. 


  


Other Potentially 
Infectious 
Materials (OPIM) 


Includes most body fluids, especially body fluids that are 
contaminated with blood, unfixed tissue, and cultures. 


  


Parenteral Piercing mucous membranes or the skin barrier by such 
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action as needle sticks, human bites, cuts, and abrasions. 
  


Personal 
Protective 
Equipment (PPE) 


Equipment, such as gloves, face shields, special clothing, 
and shoes, worn to prevent exposure to pathogens. 


  


Regulated Waste Any waste material that is contaminated and has the 
ability to release infectious materials. 


  


Reasonably 
Anticipated 


A situation where the probabilities of exposure to blood or 
OPIM are reasonably high.  Occupations that fall into this 
definition include but are not limited to Healthcare 
Professions, Security personnel, Laboratory Technicians 
(biological), Physiologist, Custodians (those designated to 
clean-up blood or OPIM), and plumbers. 


  


Source Individual A person, living or dead, whose blood or OPIM may be 
the source of an occupational exposure. 


  


Universal 
Precaution 


A concept that assumes all human blood and OPIM is 
Infected with pathogens.  This concept requires that PPE 
and other precautions be taken “universally.” 


  


Work Practices 
Controls 


Controls that reduce the likelihood of exposure by altering 
the manner in which a task is performed. 


 
 
13.0 12BRELEVANT DOCUMENTS 
 


13.1 42BAuthority Document 
 


NPD 8700.1 NASA Policy for Safety and Mission Success 
  


NPD 8710.2 NASA Safety and Health Program Policy 
  


29 CFR Part 
1910.1030 


Bloodborne Pathogens 
  


29 CFR Part 
1910.1020 


Access to Employee Exposure and Medical Records 
  


California Medical Waste Management Act 
 


13.2 43BReference Documents 
 


OSHA Fact Sheet 
92-46 


Bloodborne Pathogens Final Standard:  Summary of 
Key Provisions 


  


OSHA Publication 
3127 


Occupational Exposure to Bloodborne Pathogens 
  


OSHA Publication 
3130 


Occupational Exposure to Bloodborne Pathogens:  
Precautions for Emergency Responders 
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ATTACHMENT A – LABELING REQUIREMENTS 
 
No label is needed if universal precautions are used and the specific use container is 
known by all employees. 
 


Item No Label 
Required  Biohazard 


Label  Red 
Container 


      
Regulated waste container   X or X 
      
Reusable contaminated sharps 
container   X or X 


      
Refrigerator/freezer holding blood or 
OPIM   X   


      
Containers used for storage or 
transport of shipping blood   X or X 


      
Non-HIV or HBV blood or OPIM for 
clinical use X     


      
Individual specimen containers of 
blood or OPIM remaining in facility X or X or X 


      


Contaminated equipment needing 
service (cleaning)  


X 
Use an X plus a 


label showing where 
the contamination is 


located. 


 


      
Specimens and regulated waste 
shipped from the primary facility to 
another facility for service or disposal 


  X or X 


      
Contaminated laundry X or X or X 
      
Contaminated laundry sent to another 
facility that does not use universal 
precautions 


  X or X 
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ATTACHMENT B – DECLINATION STATEMENT 
 
I understand that due to my occupational exposure to blood or other potentially 
infectious materials I may be at risk of acquiring hepatitis B virus (HBV) infection.  I have 
been given the opportunity to be vaccinated with hepatitis B vaccine, at no charge to 
me; however, I decline hepatitis B vaccination at this time.  I understand that by 
declining this vaccine I continue to be at risk of acquiring hepatitis B, a serious disease.  
If, in the future, I continue to have occupational exposure to blood or other potentially 
infectious materials and I decide to be vaccinated with hepatitis B vaccine, I can receive 
the vaccination series at no charge to me. 
 
____________________________________ __________________________ 
Employee’s Signature    Date 
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ATTACHMENT C – BLOODBORNE PATHOGEN EXPOSURE 
FLOWCHART 
 


 
Possible Bloodborne  


Exposure Incident 


Report to Health Unit  
For Evaluation 


Incident  
Confirmed? 


END 


NO 


YES 


Results Made  
Available to  


Exposed Person 


Medical Doctor's Written  
Opinion to Civil Service  
Supervisor or COTR for  


Contractors within 15  
days 


Health Unit    
Provide Post Exposure  


Treatment and Follow-up to  
Exposed Person For One  


Year For Civil Servants and  


Contractor Personnel  
On Approval For 


Test Source's  
Blood? 


NO 


YES 


Exposed Person  
Becomes Ill 


Treatment Becomes the  
Responsibility of  
Exposed Person 
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Attachment J-C23

Grounds Maintenance Inventory

The following data provides information on areas to be maintained under the contract, and a summary of the types and quantities of vegetation that they contain.  


Approximately 99% of planters at DFRC are stonescaped.


		Building


Number

		Building


Name

		Weed Control  or Grassed


Areas**  (SF)

		Shrubs & Plants* (EA)

		Planters & Xeriscape* (SF)

		Ground Cover* (SF)

		Trees* (EA)



		703

		Dryden Aircraft Operations Facility

		745,200 SFT of Fence Line & Parking Lot

		None

		None

		None

		1



		703-A

		Visitors Control Center

		None

		4

		4 @ 28 SFT Total

		None

		None



		4801

		Aircraft Construction and Modification Hangar

		None

		28

		3 @ 500 SFT Total

		None

		None



		4800

		Research, Development & Test Building 

		None

		116

		13@


21,200 SFT Total

		600

		8



		Parking Lot

		Van Pool Parking Area

		None

		20

		1 @ 12,517

		1,000

		11



		4809

		Garage/Dryden History Office

		None

		13

		1 @ 500

		None

		1



		4820

		Flight Loads Laboratory

		None

		3

		1 @ 50

		None

		1



		4820

		Storm Water Retention Ponds By 4821

		75,000

		None

		None

		None

		None



		4820

		Storm Water Retention Ponds Alongside the Lake Bed

		88,000

		None

		None

		None

		None



		4822

		Post Flight Science Support Facility

		None

		17

		3 @ 500

		None

		5



		4822

		Parking Lot

		None

		16

		2 @ 1,500

		None

		2



		4825

		Integrated Support Facility

		None

		84

		17 @ 4,560

		None

		5



		Shrubs & Plants




		Intersection of Walker Ave. and Thompson Dr. (Northwest corner)

		None

		17

		1 @ 50

		None

		None



		Bus Stop

		Intersection of Walker Ave. and Thompson Dr. (Southwest corner)

		None

		10

		2@ 519 

		None

		2



		4830


(A & B)

		Research Engineering Support Facility

		None

		50

		5 @ 3,036

		None

		24



		4830

		Parking Lot

		None

		13

		2 @ 1,140

		None

		10



		4838

		Data Analysis Facility (DAF) & Consolidated IT Center (CITC)

		None

		162

		9 @ 2,500

		1,500

		18



		4839

		Strategic Communications Office

		None

		58

		5 @ 2,000

		12,000

		9



		4839

		Parking Lot

		None

		10

		6 @ 13,775

		None

		5



		4840

		Research Aircraft Integration Facility (RAIF)

		None

		128

		23 @ 15,063

		None

		16



		4840

		Parking Lot

		None

		None

		3 @ 1,100

		None

		None



		4843

		Security Module & Media Hill

		None

		15

		None

		None

		None



		4840

		Storm Water Retention Ponds

		60,600

		None

		None

		None

		None



		4850

		Safety Office

		**1,000

		1

		None

		None

		7



		4853

		Fire Protection Pump Station. Storm Water Retention Ponds

		115,000

		28

		3 @ 500

		None

		None



		X-1


Display

		4800

		None

		9

		8

		700

		None



		SR-71


Display

		South East Intersection of Walker Ave. and Lilly Ave.

		20,000

		None

		None

		None

		None



		X-Planes

Displays

		East side B-4834 between 4839 

		14,000

		None

		None

		None

		None



		HL-10


Display

		North West Intersection of Walker Ave. and Lilly Ave.

		None

		15

		1 @ 5,852

		None

		None



		X-15


Display

		Walker Ave. and Thompson Dr. (Northeast corner)

		None

		25

		3 @ 3,157

		None

		5



		Trailer 42

		Inspector General Office

		None

		12

		4 @ 688

		None

		16



		SUBS

		Substations

		ALL

		None

		None

		None

		None



		

		

		

		

		

		

		



		TOTAL


		

		15,000

		739

		97,068

		15,100

		242





* The actual number of shrubs, ground cover and trees may vary up to 15 percent above or below the quantity stated.



MISCELLANEOUS FIRM FIXED‑PRICE SERVICES


Fencing
28,710 LF

Outside Patio Areas
3,250 SF


Litter Removal
235 Acres


B-703 Fencing
3,000 LF


B-703 Litter Removal
15.25 Acres

NOTE:



EA ‑ EACH



LF ‑ LINEAR FEET



SF ‑ SQUARE FEET


Irrigation Valves:


		Building Number

		Timers

		Stations

		Manual

		No. of Heads

		Sq. Ft. Coverage



		4800

		1

		7

		

		50

		2,000



		4801

		

		

		1

		30

		600



		4809

		

		

		1

		5

		200



		4820

		1

		1

		

		8

		400



		4822

		1

		2

		

		10

		900



		4825

		3

		3

		6

		20

		1,800



		4830

		1

		4

		

		

		



		4838

		1

		6

		

		50

		1,500



		4840

		1

		18

		

		60

		5,000



		4843

		1

		2

		

		5

		573



		4822 Parking Lot

		

		

		3

		6

		780



		4825 Parking Lot

		

		

		17

		25

		6,000



		4830 Parking Lot

		

		

		16

		16

		900



		4850 North

		1

		6

		

		32

		800



		4850 South

		1

		9

		

		45

		1,300



		HL-10 Triangle

		

		

		2

		12

		250



		Media Hill

		

		

		2

		6

		100



		T-42 (POA)

		

		

		2

		15

		330



		T-43 Area

		

		

		3

		9

		450



		Van Pool Parking 

		1

		7

		

		10

		3,613








J-C24 Service Levels

		JANITORIAL		Standard Service Level

		REQUIREMENTS		A		B		C		D		PA		PB		PC		REMARK

		Dust Mop/Sweep Resilient, Composite, and Cement Flooring		D5		D5		W		M		D5		D5		W

		Vacuum carpet areas		D5		W		SM		M		W		SM		SM

		Damp Mopping		D5		2D		W		M		2D		W		SM		Damp mop Fitness Center weekly 

		Spot Carpet Cleaning		D5		M		SM		M		D5		W		SM

		Spray Buffing		M		Q		6M		A		M		M		Q

		Stripping Finish & Finishing Resilient and Composite Flooring		Q		A		A		A		6M		A		A		1 Coat Sealer, 3 WAX

		Cleaning Walk-Off Mats		D5		2D		W		M		D5		2D		W

		Restroom(s)		D5		D5		D5		D5		D5		D5		D5

		Clean Drinking Fountains & Sinks		D5		D5		D5		2D		D5		D5		D5

		Emptying Waste Containers		D5		D5		W		W		D5		D5		2D		Tuesday & Friday, 

		Empty Ash Cans/Trays		N/A		N/A		2D		N/A		D5		D5		2D

		Empty Recycle Containers		W		W		W		W		2D		2D		W		Collect Boxes 2 to 4 PM

		Low Dusting - 6' and below		W		M		Q		6M		D5		W		M

		High Dusting - 6' and Above		6M		6M		6M		A		6M		6M		6M

		Lamp Replacement		D5		D5		D5		D5		D5		D5		D5		Up to 10 foot ceilings, accessible from a 6 foot step ladder

		Clean Entry Way Glass		W		M		M		6M		D5		M		M		 

		Clean chrome brightwork, including door hardware, kick plates, door hardware, etc.		M		Q		6M		A		M		M		Q

		Clean doors and handrails		M		Q		Q		6M		W		M		Q

		Clean entryway and elevator thresholds of dirt and debris		M		Q		6M		A		M		M		Q

		Spot Clean walls		M		Q		Q		6M		AR		AR		AR

		Dust HVAC Registers, Vents, Light Fixtures/Diffusers		Q		Q		6M		A		Q		Q		6M

		Clean kitchenette and dining areas		D5		D5		D5		W		D5		D5		D5		Clean tables, sinks, countertops and remove trash

		Remove Cobwebs		W		M		Q		6M		W		M		Q

		Elevators		N/A		N/A		M		N/A		D5		W		M

		Clean Stairwells		N/A		N/A		M		N/A		W		SM		M



		Special Services														

		Carpet Cleaning		Q		6M		A		A		6M		6M		6M

		ESD Flooring Services		Q		Q		Q		Q		N/A		N/A		N/A		Eletrostatic discharge treatment of hard floors and carpets in specified locations.

		Cleaning Mini-Blinds		Q		6M		A		A		Q		6M		A

		Display Cleaning		N/A		N/A		A		N/A		M		6M		A		Display cleaning in common areas. 

		Hangar Floor Maintenance		AR		AR		AR		AR		N/A		N/A		N/A		Sweep mop and Dust 5 ft. Perimeter in Hangers

														

		SERVICE LEVEL FREQUENCY CODES:		Symbol		Days/YR								

		As Required		AR		251								

		Daily Except Saturday & Sunday		D5		251								

		Every Other Day		2D		125								

		One Day Each Week		W		52.14								

		Two Times Each Month		SM		24								

		One Time Each Month		M		12								

		One Time Every Three Months		Q		4								

		One Time Every Six Months		6M		2								

		One Time Each Year		A		1								

		Not Applicable		N/A		0								
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J-C24 Building Requirements

		Building Number		Building Name		Status		Physical Size (SF)		Hard Floor inc RR		Carpet		Restroom		Serviced Sq. Ft.		Standard Service Level		Comments

		192		LONG RANGE OPTICAL TOWER (LRO) 		Active 		80						0		No Service		 		No Janitorial Services Required

		703		DRYDEN AIRCRAFT OPERATIONS FACILITY		Active 		315,963		59,601		58,305		6,454		124,360		C / PC		In addition to serviced sft Empty Waste Containers on 40 work stations in hangar. Provide ESD Treatment  to 3,300 SFT of VCT, 3,097 SFT of raised tiled floor 

		703A		DAOF VISITORS CONTROL CENTER		Active 		720		98		540		82		720		C

		4720		AERONAUTICAL TRACKING FACILITY 2 (ATF-2) 		Active 		2,200		484		1,484		44		2,012		C

		4800		RESEARCH DEVELOPMENT & TEST FACILITY		Active 		178,584		42,075		88,720		4,423		135,218		C		(ESD.sq.ft)1,753 hard floor and 8,913 SFT of carpet (included in 135,218). 

		4801		AIRCRAFT CONSTRUCTION & MODIFICATION HANGAR 		Active 		32,302		6,666		5,102		855		12,623		C		In addition to serviced sft Empty Waste Containers on 10 work stations in Hangar

		4802		MAIN HANGAR 		Active 		56,231				120		0		120		C		In addition to serviced sft Empty Waste Containers in work stations in Hangar

		4803		AGE HYDRO SHOP 		Active 		1,079		100				0		100		D

		4806		WAREHOUSE NO. 1 (GARAGE/BATTERY SHOP) 		Active 		10,030		1,084				374		1,458		C		In addition to serviced sft Empty Waste Containers in Shop areas

		4807		R&D TEST LIFE SCIENCE (LIFE SUPPORT) 		Active 		10,830		1,207		600		348		2,155		C		1,098 sq ft Wood floor (included in 2,155sq ft)

		4808		WAREHOUSE NO.2 		Active 		9,620		3,027				97		3,124		C

		4809		WAREHOUSE NO.3/AGE SUPPORT SHOP 		Active 		18,245		2,013		1,938		161		4,112		C		In addition to serviced sft Empty Waste Containers in Shop areas

		4810		FACILITIES MAINTENANCE CONTRACTOR BUILDING 		Active 		12,631		2,267		6,676		502		9,445		C

		4820		FLIGHT LOADS LABORATORY 		Active 		52,173		10,744		7,624		965		19,333		C		In addition to serviced sft Empty Waste Containers on 10 work stations in Hangar (ESD.sq.ft) 1,110 carpets 499 floors (included in18,633 sq. ft)

		4822		Health Unit  		Active 		3,200		1,636		1,022		74		2,732		A / SPECIAL RQMT		Medical facility requires clean up and disposal of blood contaminated materials and sharp devices such as needles.

		4822		POST FLIGHT SCIENCE SUPPORT FACILITY		Active 		6,480		4,751		399		574		5,724		C

		4823		MACHINE/SHEETMETAL SHOP & HAZMAT RECYCLING FACILIT 		Active 		40,612		7,763		0		174		7,937		C		In addition to serviced sft empty waste containers 20 in work stations / shop areas

		4824		COMMUNICATIONS BUILDING 		Active 		3,045		2,935				140		3,075		C

		4825		INTEGRATED SUPPORT FACILITY 		Active 		17,333		3,198		9,760		574		13,532		A / SPECIAL RQMT		Serviced areas include cafeteria, gift shop, auditorium and security areas.

		4826		AIRCRAFT MAINTENANCE HANGAR 		Active 		35,655		4,893				323		5,216		C		In addition to serviced sft Empty Waste Containers 12 on work stations in Hangar

		4830A		RESEARCH ENGINEERING SUPPORT 		Active 		3,625		122		3,299		0		3,421		C

		4830B		RESEARCH ENGINEERING SUPPORT 		Active 		3,550		196		2,587		491		3,274		C

		4830C		RESEARCH ENGINEERING SUPPORT 		Active 		3,594		168		2,985		0		3,153		C

		4830D		RESEARCH ENGINEERING SUPPORT 		Active 		3,560		114		3,252		0		3,366		C

		4830E		RESEARCH ENGINEERING SUPPORT 		Active 		3,585		706		2,808				3,514		C

		4832		MAILROOM/COMPUTER SUPPORT BUILDING 		Active 		9,600		670		358		139		1,167		C

		4833		SHUTTLE HANGAR AND SHOPS 		Active 		32,455		5,331				669		6,000		C		In addition to serviced sft Empty Waste Containers in work stations in  Hangar

		4834		GUARD POST #2 (MAIN ENTRANCE) 		Active 		75		64						64		C

		4837		WAREHOUSE NO. 8 (SHUTTLE) 		Active 		10,116		184		92		27		303		C		In addition to serviced sft Empty Waste Containers in Shop areas

		4838		DATA ANALYSIS FACILITY (DAF) / CITC		Active 		40,719		2,949		29,643		1,531		34,123		C		 (ESD.sq.ft) 3,980 Carpets (included in the 34,123 sq.ft

		4839		PUBLIC AFFAIRS & COMMERCIALIZATION OFFICE 		Active 		7,767		102		7,396		267		7,765		C

		4840		RESEARCH AIRCRAFT INTEGRATION FACILITY (RAIF) 		Active 		126,383		16,877		36,611		2,859		56,347		C		In addition to serviced sft Empty Waste Containers on 74 work stations in Hangars. (ESD.sq.ft) 17,026 Carpets. 2,090 Floors (included in the56,347sq.ft)

		4841		PROJECT SUPPORT COMPLEX 		Active 		3,600				3,345		114		3,459		C

		4842		DRYDEN LEARNING CENTER 		Active 		3,400				3,286		114		3,400		C

		4843		SECURITY MODULE 		Active 		320		300						300		D

		4844		PROJECT SUPPORT COMPLEX 		Active 		3,600				3,381		114		3,495		C

		4845		PROJECT SUPPORT COMPLEX 		Active 		2,309				2,195		114		2,309		C

		4846		AFTI F-16 SUPPORT COMPLEX 		Active 		3,566		200		2,277		260		2,737		C

		4847		SPECIAL PROJECTS BUILDING 		Active 		4,625		4,569				56		4,625		C		ESD Flooring Services  in Shop areas (included in the 4,625 sq. ft.)

		4850		SAFETY BUILDING 		Active 		6,000		1,728		3,707		286		5,721		C

		4851		AUDIO/VIDEO SUPPORT CENTER 		Active 		5,396		1,060		3,133		272		4,465		C

		4857		WATR STORAGE BUILDING 		Active 		3,915		1,527				254		1,781		C		In addition to serviced sft Empty Waste Containers in Shop areas

		4859		SHUTTLE LAB FACILITY 		Active 		3,836		3,460				209		3,669		C

		4863		SHUTTLE SUPPORT ADMIN BUILDING 		Active 		1,963				1,760		103		1,863		C

		4864		ORBITAL TURN AROUND BUILDING (OTAB) 		Active 		3,668		3,476				115		3,591		C

		4870		RANGE OPERATIONS & MAINTENANCE - WATR 		Active 		2,879		2,261				230		2,491		C

		4876		WAREHOUSE NO. 6 (SHIPPING AND RECEIVING) 		Active 		27,009		176		1,826		351		2,353		C		In addition to serviced sft Empty Waste Containers in work stations  areas

		4877		DRYDEN FITNESS CENTER 		Active 		4,400		3,069		205		641		3,915		C / PC		1,570sq.Ft. Wood floor in Aerobics Room (included in the 3,915 sq. ft.). Floor requires weekly damp mop.

		4982		AERONAUTICAL TRACKING FACILITY 1 (ATF-1) 		Active 		5,058		198		2,938		147		3,283		C

		4985		MICROSCOPE LABORATORY (PAYLOAD & RECEIVING FAC.) 		Active 		1,550		1,550						1,550		D

		T-20		A/C MAINT OPS OFFICE 		Active 		1,440		41		1,362				1,403		C

		T-47		IFMP OFFICE 		Active 		5,000		4,000						4,000		B
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J-C24 Restrooms & Fixtures

		Building Number		Building Name		Active?		RESTROOMS		TOILETS		URINALS		SINKS		SHOWERS

		703		DRYDEN AIRCRAFT OPERATIONS FACILITY		Active 		24		82		24		48		0

		703-A		DAOF VISITORS CONTROL CENTER		Active 		2		2		1		2		0

		4720		AERONAUTICAL TRACKING FACILITY 2 (ATF-2) 		Active 		1		1		0		1		0

		4800		RESEARCH DEVELOPMENT & TEST FACILITY (WATR) 		Active 		18		47		26		43		4

		4801		AIRCRAFT CONSTRUCTION & MODIFICATION HANGAR 		Active 		4		8		4		8		0

		4806		WAREHOUSE NO. 1 (GARAGE/BATTERY SHOP) 		Active 		1		3		2		1		0

		4807		R&D TEST LIFE SCIENCE (LIFE SUPPORT) 		Active 		1		2		2		2		1

		4808		WAREHOUSE NO.2 		Active 		1		2		0		2		0

		4809		WAREHOUSE NO.3/AGE SUPPORT SHOP 		Active 		2		4		1		4		0

		4810		FACILITIES MAINTENANCE CONTRACTOR BUILDING 		Active 		5		7		3		7		0

		4820		FLIGHT LOADS LABORATORY 		Active 		7		8		5		10		4

		4822		HEALTH UNIT / POST FLIGHT SCIENCE SUPPORT FACILITY 		Active 		4		6		2		6		2

		4823		MACHINE/SHEETMETAL SHOP & HAZMAT RECYCLING FACILITY		Active 		2		2		1		2		0

		4824		COMMUNICATIONS BUILDING 		Active 		2		2		0		2		1

		4825		INTEGRATED SUPPORT FACILITY 		Active 		4		6		3		6		0

		4826		AIRCRAFT MAINTENANCE HANGAR 		Active 		2		5		3		2		0

		4830B		RESEARCH ENGINEERING SUPPORT 		Active 		2		6		3		6		0

		4830E		RESEARCH ENGINEERING SUPPORT 		Active 		1		1		0		1		0

		4831		BATTERY MAINTENANCE SHOP (NO STORAGE) 		Active 		0		0		0		0		0

		4832		MAILROOM/COMPUTER SUPPORT BUILDING 		Active 		2		2		1		2		1

		4833		SHUTTLE HANGAR AND SHOPS 		Active 		3		8		5		5		2

		4837		WAREHOUSE NO. 8 (SHUTTLE) 		Active 		1		1		0		1		0

		4838		DATA ANALYSIS FACILITY (DAF) 		Active 		6		8		2		8		0

		4839		PUBLIC AFFAIRS & COMMERCIALIZATION OFFICE 		Active 		2		4		1		2		0

		4840		RESEARCH AIRCRAFT INTEGRATION FACILITY (RAIF) 		Active 		6		16		6		16		6

		4841		PROJECT SUPPORT COMPLEX 		Active 		2		2		0		2		0

		4842		DRYDEN LEARNING CENTER 		Active 		2		2		0		2		0

		4844		PROJECT SUPPORT COMPLEX 		Active 		2		2		0		2		0

		4845		PROJECT SUPPORT COMPLEX 		Active 		2		2		0		2		0

		4846		AFTI F-16 SUPPORT COMPLEX 		Active 		2		3		1		2		0

		4847		SPECIAL PROJECTS BUILDING 		Active 		1		1		0		1		0

		4850		SAFETY BUILDING 		Active 		4		5		2		5		0

		4851		AUDIO/VIDEO SUPPORT CENTER 		Active 		2		2		1		2		0

		4854		FUELING STATION (GASOLINE) 		Inactive		1		1		0		1		0

		4856		RELOCATABLE STORAGE BUILDING 		Active 		1		1		1		1		0

		4857		WATR STORAGE BUILDING 		Active 		3		3		0		3		0

		4859		SHUTTLE LAB FACILITY 		Active 		2		2		0		2		0

		4863		SHUTTLE SUPPORT ADMIN BUILDING 		Active 		2		2		0		2		0

		4864		ORBITAL TURN AROUND BUILDING (OTAB) 		Active 		2		2		1		2		0

		4867		PAYLOAD PROCESSING FACILITY 		Active 		2		2		1		2		0

		4870		RANGE OPERATIONS & MAINTENANCE - WATR 		Active 		1		1		0		1		1

		4871		GUARD POST NO. 13 		Inactive		1		1		0		1		0

		4876		WAREHOUSE NO. 6 (SHIPPING AND RECEIVING) 		Active 		2		4		1		2		2

		4877		DRYDEN FITNESS CENTER 		Active 		2		6		1		4		7

		4982		AERONAUTICAL TRACKING FACILITY 1 (ATF-1) 		Active 		2		3		1		3		1

		T-01		LOCKHEED FEDERAL CREDIT UNION (TRAILER) 		Active 		1		1		0		1		0

		T-20		A/C MAINT OPS OFFICE 		Active 		1		1		0		1		0

		T-42		INSPECTOR GENERAL OFFICE 		Active 		2		2		0		2		0

		T-47		IFMP OFFICE 		Active 		2		4		1		2		0

		T-69		ASTRONAUT TRAILER 		Active 		1		3		1		2		1

		T-70		ASTRONAUT TRAILER 		Active 		2		2		0		2		2

				TOTAL				150		293		107		239		35





J-C24 Relamping Fixtures

		J-C24 DFRC Lighting Fixtures (Wash & Relamp)						HPS = High Pressure Sodium, 
MH = Metal Halide,
CF = Compact Fluorescent						MV = Mercury Vapor
LED = Light Emitting Diode
Fixt's = Fixtures						DL = Day Light,
CW = Cool White,
WL = Warm Light

		Building Number		Building Name		Active?		Fixt's		Bulbs Each		BULB TYPE		Fixt's		Bulbs Each		BULB TYPE		Fixt's		Bulbs Each		BULB TYPE		Fixt's		Bulbs Each		BULB TYPE		Fixt's		Bulbs Each		BULB TYPE		Fixt's		Bulbs Each		BULB TYPE		Fixt's		Bulbs Each		BULB TYPE		Fixt's		Bulbs Each		BULB TYPE		Fixt's		Bulbs Each		BULB TYPE

		192		LONG RANGE OPTICAL TOWER (LRO)		Active 								2		2		T8, 32W, CW, 48"		2		1		MH, 1000W																										1		2		Emergency Light

		703		DRYDEN AIRCRAFT OPERATIONS FACILITY		Active 		1639		3		T8, 32W, CW, 48"		562		1		T8, 32W, CW, 48"		160		1		HPS, 1000W								166		1		Exit LED														90		2		T12, 34W, CW, 48"		116		2		T12, 60W, DL, 96"

		716		DAOF-716		Active 														15		1		HPS																										1		2		PAR Flood, 100W

		4720		AERONAUTICAL TRACKING FACILITY 2 (ATF-2) 		Active 		30		2		T8, 32W, CW, 48"																				6		1		Exit LED																						

		4800		RESEARCH DEVELOPMENT & TEST FACILITY (WATR) 		Active 		2476		2		T8, 32W, CW, 48"		120		2		T8,31W, CW,U, 2' x2'		48		1		MH, 250W		53		1		65W, Incandescent		189		1		Exit LED																						

		4801		AIRCRAFT CONSTRUCTION & MODIFICATION HANGAR 		Active 		226		2		T8, 32W, CW, 48"								33		1		MH, 1000W								9		1		Exit LED														165		4		T8, 32W, CW, 48"

		4802		MAIN HANGAR		Active 		72		2		T8, 32W, CW, 48"								88		1		MH, 1000W								12		1		Exit LED														1		2		Emergency Light

		4803		AGE FABRICATION SHOP		Active 								24		2		T12, 34W, CW, 48"																																		

		4804		STOREHOUSE (HVAC)		Active 		4		2		T8, 32W, CW, 48"																																								

		4805		FACILITY DISASTER OPERATION BUILDING (FDOB)		Active 								6		4		T12, 34W, CW, 48"																																		

		4806		WAREHOUSE NO. 1 (GARAGE/BATTERY SHOP) 		Active 		18		4		T8, 32W, CW, 48"		40		2		T8, 32W, CW, 48"																																82		3		T8, 32W, CW, 48"		8		2		PG 17,  185W, CW,96"

		4807		R&D TEST LIFE SCIENCE (LIFE SUPPORT) 		Active 		26		2		T8, 32W, CW, 48"								3		1		MH, 250W								3		1		Exit LED																						

		4808		WAREHOUSE NO.2 		Active 		67		2		T8, 32W, CW, 48"		5		2		T12, 34W, CW, 48"		18		1		HPS								2		2		Exit LED														9		2		T8, 34W, CW, U, 2'x2'

		4809		WAREHOUSE NO.3/AGE SUPPORT SHOP 		Active 		150		2		T8, 32W, CW, 48"																				18		1		Exit LED														24		1		T5, HIBAY 3L

		4810		FACILITIES MAINTENANCE CONTRACTOR BUILDING 		Active 		215		2		T8, 32W, CW, 48"		11		2		T8,31W, CW,U, 2'x2'														11		1		Exit LED														14		2		6" CF, 18W

		4820		FLIGHT LOADS LABORATORY 		Active 		485		1		T8, 32W, CW, 48"		5		2		T8,31W, CW,U, 2' x2'		45		1		20 x MH, 250W
25 x MH, 1000W								31		1		Exit LED																

		4821		PAINT SPRAY BUILDING		Active 								4		2		T12, 34W, CW, 48"																																16		4		T12, 34W, CW, 48"

		4822		HEALTH UNIT / POST FLIGHT SCIENCE SUPPORT FACILITY 		Active 		54		3		T8, 32W, CW, 48"		4		2		T8,31W, CW,U, 2' x2'														17		1		Exit LED		5		1		6", LED, CW										

		4823		MACHINE/SHEETMETAL SHOP & HAZMAT RECYCLING FACILITY		Active 		264		4		T8, 32W, CW, 48"		136		3		T8, 32W, CW, 48"		48		1		36 x MH, 250W
12 x MH, 400W								37		1		Exit LED																						

		4824		COMMUNICATIONS BUILDING 		Active 		44		2		T8, 32W, CW, 48"		1		1		T8, 32W, CW, 48"																																								

		4825		INTEGRATED SUPPORT FACILITY 		Active 		123		2		T8, 32W, CW, 48"		12		2		T8,31W, CW,U, 2' x2'		1		1		MH, 100W		21		1		100W, Incandescent		16		1		Exit LED		35		1		6", LED, CW										

		4826		AIRCRAFT MAINTENANCE HANGAR 		Active 		73		4		T8, 32W, CW, 48"		40		2		T8, 32W, CW, 48"		70		1		MH, 400W																																		

		4827		WAREHOUSE NO. 9 (FACILITY EQUIPMENT STORAGE)		Active 		18		2		T8, 32W, CW, 48"																																														

		4828		MAINTENANCE STORAGE BUILDING		Active 								14		2		T12, 80W, CW, 96"																																								

		4831		BATTERY MAINTENANCE SHOP (NO STORAGE) 		Active 		20		2		T8, 32W, CW, 48"																																														

		4832		MAILROOM/COMPUTER SUPPORT BUILDING 		Active 		75		2		T8, 32W, CW, 48"																				6		1		Exit LED																						

		4833		SHUTTLE HANGAR AND SHOPS 		Active 		60		2		T8, 32W, CW, 48"		9		1		T8, 32W, CW, 48"		37		1		MH, 400W		1		2		60W, Incandescent		5		1		Exit LED										

		4834		GUARD POST #2 (MAIN ENTRANCE)		Active 		2		2		T8, 32W, CW, 48"																																														

		4837		WAREHOUSE NO. 8 (SHUTTLE) 		Active 		1		2		T8, 32W, CW, 48"		27		2		T12, 80W, 96",CW																																								

		4838		DATA ANALYSIS FACILITY (DAF) 		Active 		207		3		T8, 32W, CW, 48"		36		2		T12, 34W, WL, 48"		2		1		MV, 11" Down Light																										189		3		T12, 34W, WL, 48"

		4839		PUBLIC AFFAIRS & COMMERCIALIZATION OFFICE 		Active 		121		2		T8, 32W, CW, 48"																				8		1		Exit LED																						

		4840		RESEARCH AIRCRAFT INTEGRATION FACILITY (RAIF) 		Active 								712		2		T12, 80W, CW, 48"								53		1		23W CF, CW		41		1		Exit LED														77		1		T5 HIBAY 6L-2-PM-UNV				

		4841		PROJECT SUPPORT COMPLEX 		Active 		58		2		T8, 32W, CW, 48"																				4		1		Exit LED																						

		4842		DRYDEN LEARNING CENTER 		Active 		61		2		T8, 32W, CW, 48"																				6		1		Exit LED																						

		4843		SECURITY REMOTE FACILITY		Active 		8		2		T8, 32W, CW, 48"																																														

		4844		PROJECT SUPPORT COMPLEX 		Active 		40		2		T8, 32W, CW, 48"																				5		1		Exit LED																						

		4845		PROJECT SUPPORT COMPLEX 		Active 		24		2		T8, 32W, CW, 48"																				6		1		Exit LED																						

		4846		AFTI F-16 SUPPORT COMPLEX 		Active 		42		2		T8, 32W, CW, 48"																				4		1		Exit LED																						

		4847		SPECIAL PROJECTS BUILDING 		Active 		15		2		T8, 32W, CW, 48"								16		1		MH, 250W																																		

		4848		UNINTERRUPTABLE POWER SUPPLY - WATR		Active 								8		2		T12, 80W, CW, 96"														2		1		Exit LED																						

		4850		SAFETY BUILDING 		Active 		108		2		T8, 32W, CW, 48"																				12		1		Exit LED																						

		4851		AUDIO/VIDEO SUPPORT CENTER 		Active 		133		2		T8, 32W, CW, 48"		1		2		T8, 18W, CW, 24"														10		1		Exit LED																						

		4852		HAZMAT STORAGE FACILITY		Active 														6		1		MH, 250W								2		1		Exit LED																						

		4853		FIRE PROTECTION PUMP STATION NO. 1		Active 								12		4		T12, 34W, CW, 48"																																								

		4856		RELOCATABLE STORAGE BUILDING 		Active 		11		2		T8, 32W, CW, 48"								13		1		MH, 250W								3		1		Exit LED																						

		4857		WATR STORAGE BUILDING 		Active 		70		2		T8, 32W, CW, 48"								4		1		MH, 250W								9		1		Exit LED																						

		4859		SHUTTLE LAB FACILITY 		Active 		68		2		T8, 32W, CW, 48"																				11		1		Exit LED																						

		4863		SHUTTLE SUPPORT ADMIN BUILDING 		Active 		23		2		T8, 32W, CW, 48"		3		2		T8,31W, CW,U, 2' x2'														2		1		Exit LED																						

		4864		ORBITAL TURN AROUND BUILDING (OTAB) 		Active 		64		2		T8, 32W, CW, 48"																				2		1		Exit LED																						

		4867		PAYLOAD PROCESSING FACILITY 		Active 		70		2		T8, 32W, CW, 48"		1		1		T8, 18W, CW, 24"														8		1		Exit LED																						

		4870		RANGE OPERATIONS & MAINTENANCE - WATR 		Active 		30		2		T8, 32W, CW, 48"		25		4		T8, 32W, CW, 48"														5		1		Exit LED																						

		4872		CENTRAL EMERGENCY GENERATOR PLANT		Active 		18		2		T8, 32W, CW, 48"								12		1		MH, 250W								4		1		Exit LED																						

		4874		BACK-UP PWR SYSTEM		Active 								3		2		T12, 80W, CW, 96"																																								

		4876		WAREHOUSE NO. 6 (SHIPPING AND RECEIVING) 		Active 		191		2		T8, 32W, CW, 48"																				13		1		Exit LED																						

		4877		DRYDEN FITNESS CENTER 		Active 		36		4		T8, 32W, CW, 48"																				5		1		Exit LED																						

		4887		BORESITE TOWER EQUIPMENT BUILDING		Active 																				2		1		150W, Incandescent																												

		4981		BORESIGHT EQUIPMENT BLDG.		Active 																				4		1		150W, Incandescent																												

		4982		AERONAUTICAL TRACKING FACILITY 1 (ATF-1) 		Active 		15		3		T8, 32W, CW, 48"		73		2		T8, 32W, CW, 48"														6		1		Exit LED														6		2		T8, 31W, CW, U,  2'x2'		4		2		6" Flourescent, 4 Pin

		4983		WATER PUMP STATION (CATSITE)		Active 																				2		1		150W, Incandescent																												

		4985		MOBILE OPERATION CENTER		Active 		10		4		T8, 32W, CW, 48"																																														

		4830A		RESEARCH ENGINEERING SUPPORT FACILITY		Active 		158		2		T8, 32W, CW, 48"																				4		1		Exit LED																						

		4830B		RESEARCH ENGINEERING SUPPORT 		Active 		146		2		T8, 32W, CW, 48"																				6		1		Exit LED																						

		4830C		RESEARCH ENGINEERING SUPPORT FACILITY		Active 		56		2		T8, 32W, CW, 48"																				8		1		Exit LED																						

		4830D		RESEARCH ENGINEERING SUPPORT FACILITY		Active 		65		2		T8, 32W, CW, 48"																				4		1		Exit LED																						

		4830E		RESEARCH ENGINEERING SUPPORT 		Active 		83		2		T8, 32W, CW, 48"																				6		1		Exit LED																						

		4838A		DATA ANALYSIS FACILITY (DAF) MECHANICAL EQUIPMENT ROOM		Active 		8		2		T8, 32W, CW, 48"																																														

		4838B		DATA ANALYSIS FACILITY (DAF) SUB 26		Active 		24		3		T8, 32W, CW, 48"																																														

		4838-CITC		DATA ANALYSIS FACILITY (DAF) - CONSOLIDATED IT CENTER		Active 								197		2		T12, 80W, CW								6		1		A-19, 60W, WL																				28		2		T12, 34W, DL

		4875A		BATTERY BUILDING		Active 								2		2		T12, 34W, CW, 48"																																								

		4875B		UPS FOR CDC FACILITY		Active 								3		2		T12, 34W, CW, 48"																																								

		703-A		DAOF VISITORS CONTROL CENTER		Active 		14		3		T8, 32W, CW, 48"																																														

		T-01		LOCKHEED FEDERAL CREDIT UNION (TRAILER) 		Active 		23		2		T8, 32W, CW, 48"																				3		1		Exit LED																						

		T-20		A/C MAINT OPS OFFICE 		Active 		19		4		T8, 32W, CW, 48"														1		1		60W, Incandescent																												

		T-42		INSPECTOR GENERAL OFFICE 		Active 		37		2		T8, 32W, CW, 48"																																														

		T-47		IFMP OFFICE 		Active 		52		4		T8, 32W, CW, 48"																				3		1		Exit LED																						

		T-69		ASTRONAUT TRAILER 		Active 								15		2		T12, 34W, WL, 48"																																								

		T-70		ASTRONAUT TRAILER 		Active 																				5		4		Small ,Incandescent																												

		T-79		SHUTTLE SUPPORT-TEST EQUIP. POOL		Active 								10		4		T12, 34W, CW, 48"																																								

		T-80		SHUTTLE SUPPORT TRAINING		Active 								10		4		T12, 34W, CW, 48"																												

		FSC		FACILITY SUPPORT CENTER		Const'n		1		1		T8, 32W, CW, 48"								4		1		1 x MH, 70W &
 3 x HPS 250W		3		1		26W CF, CW		4		1		Exit LED		2		1		6", LED, CW		702		1		2'x2', LED, CW		240		2		1W, LED, CW		2		1		22", LED

		SUB-16		SUBSTATION 16		Const'n														13		1		MH, 400W																										30		1		96W, Fluorescent, CW

		4854		FUELING STATION (GASOLINE) 		Inactive								2		2		T12, 34W, WL, 48"																																								

		4871		GUARD POST NO. 13 		Inactive		1		2		T8, 32W, CW, 48"		1		1		T8, CW, 24"																																								



















				APPROXIMATE SUBTOTALS:				18,915				T8, 32W, CW, 48"		3,960				Various (T8, T12)		638				Metal Halide, High Pressure Sodium, Mercury Vapor		167				Incandescent		736				Exit LED		42				6" LED		702				2'x2' LED, CW		2,448				Various		258				Various

				APPROXIMATE GRAND TOTAL:				27,866				Bulbs



&22J-C24 Lighting Fixtures &"Arial,Bold"&KFF0000(Wash & Relamp)	
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1.0 PURPOSE OF DOCUMENT 
 
This document establishes the procedure for management of aboveground storage 
tanks (AST), oil/water separators, and fuel dispensing operations at Dryden Flight 
Research Center (DFRC) as required to maintain compliance with Federal, state, and 
NASA regulations. 
 
 
2.0 PROCEDURE SCOPE & APPLICABILITY 
 
Scope:  This procedure covers the inspection, spill control, training, operation, and 
maintenance of all ASTs, oil-water separators, and fuel dispensing operations located at 
DFRC. 
 
Applicability:  This procedure applies to all organizations at DFRC that operate ASTs 
containing hazardous material, an oil/water separator, and/or fuel dispensing 
operations. 
 
 
3.0 PROCEDURE OBJECTIVES, TARGETS, METRICS, & TREND 


ANALYSIS 
 


Objective: Maintain compliance with applicable AST rules and regulations 
Target: No Notice of Violations (NOV) from enforcement agencies 
Metric: Notices of Violations 


 
Trend Analysis:  If the objective is not met, Code SH will track and trend the NOVs to 
identify possible causes. 
 
 
4.0 WAIVER AUTHORITY 
 
This procedure does not include waiver authority. 
 
 
5.0 RESPONSIBILITIES 
 


5.1 Owner Organizations of ASTs or Oil/Water Separators 
• Act as OPR for ASTs and oil/water separators under control of the 


organization 


• Ensure AST, AST systems, and oil/water separators are kept in good 
repair 


• Ensure that periodic inspections are conducted as required 
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• Maintain inspection records 


• Report any leaks, seeps, weeps, or AST system breakdowns 
immediately to Code F and to Code SH Environmental 


• Respond to and report HM spills immediately in accordance with  
DCP-S-110. 


 
5.2 Code SH Environmental Management 


• Conduct periodic spot inspections of ASTs, AST systems, and oil/water 
separators 


• Provided periodic operator training  


• Act as subject matter expert on AST, oil-water separators, fuel 
dispensing issues, and emergency response actions. 


• Act as overall DFRC AST and oil/water separator OPR and coordinate 
all regulator inspections or NASA Environmental Functional Reviews 


• Monitor all pertinent regulations and update this document and 
training, as required 


 
 
6.0 ABOVEGROUND STORAGE TANKS  
 
The link for the inventory of DFRC ASTs, including primary POCs, can be found 
http://xnet.dfrc.nasa.gov/Organizations/SMA/index.html . 
 


6.1 General 
 


Typically, an AST or an AST system has the following features: 


• Constructed of a material such as steel or plastic that is compatible 
with the contents 


• Coated with paint to prevent corrosion  


• A gauge to indicate the fill level 


• A submerged fill pipe, e.g., the bottom of the fill pipe is near the bottom 
of the tank  


• A berm designed to contain the entire contents of the tank plus, if the 
tank is outdoors, rainfall freeboard of 10% (110% of the largest tank 
inside the berm, after deducting the volume of the tanks below the 
height of the berm) 


• A ventilation valve to relieve excessive internal pressure 
(pressure/vacuum relief device) caused by exposure to fire: 



http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-110.pdf�

http://xnet.dfrc.nasa.gov/Organizations/SMA/index.html�
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o for any gasoline AST of more than 250 gallons, set to within  
10 percent of the maximum allowable working pressure of the tank 


o for all other tanks, the relief device will comply with  
NFPA 30.22.7.3, Pressure-Relieving Devices 


• Piping, control valves, ventilation valves, area lighting, security fencing 
and locks, warning labeling or placards, etc. 


 
6.2 Ancillary & Bulk ASTs 


 
Ancillary and bulk ASTs are stationed at a number of locations at DFRC 
(see Attachment A).  These ASTs contain hazardous materials such as 
fuels, oil, aqueous fire fighting foam, etc.   


 
6.3 Inspection Schedule 


 
The link to owner organizations of ASTs are available at 
http://xnet.dfrc.nasa.gov/Organizations/SMA/index.html .  Code F 
maintenance contractor staff will perform the following tasks:  Conduct 
inspections of the AST and AST systems by using the appropriate 
checklist or log at the frequency indicated below: 


 
D-WK 242-8  DFRC Oil / Water Separator Inspection 


Checklist 
Quarterly 


D-WK 243-8  DFRC AST Berm Stormwater Drainage Log  After each 
significant rain 
event 


D-WK 244-8,  DFRC Ancillary AST Inspection Checklist Monthly 
D-WK 245-8  DFRC AST Loading / Unloading Area 


Inspection Checklist  
Weekly if AST is 
frequently used, 
prior to each use 
otherwise 


D-WK  246-8  DFRC Bulk AST Inspection Checklist Monthly 
 


• Maintain inspection forms in a file, ready for inspection by auditors 


• Be present at inspections by Code SH, regulators, or auditors  


• Arrange for any required maintenance 
 


6.4 Maintenance 
 


Owner organizations will ensure maintenance of ASTs and AST systems 
as follows:   



http://xnet.dfrc.nasa.gov/Organizations/SMA/index.html�
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• Keep in good repair at all times.  This includes ensuring tank security, 
spill prevention and control, corrosion control, placarding and labeling, 
etc.  


• Ensure the pressure relief device is set to within 10 percent of 
maximum allowable working pressure of container 


• Ensure that all pressure relief devices are operational. 


• Ensure that the National Fire Protection Association (NFPA) 
Flammable and Combustible Liquids Code and the California Fire 
Code requirements for installing storage tanks next to buildings, 
providing emergency relief vents, locating vents above nearby roof 
lines, and other requirements are met. 


• Ensure that AST system (tank and piping) corrosion control barriers, 
such as paint, are maintained to prevent rust. 


• Ensure that all labels are kept in good order, clean, and visible at all 
times. 


• If the AST is located outside the DFRC or DAOF major compounds, 
maintain a lock on each aboveground storage tank fill port to prevent 
potential tampering. 


• For storage tanks located within emergency generators (day tanks), 
lock the cabinet doors. 


• Periodically check ASTs containing nonmiscable liquids, such as 
gasoline, for water at the bottom and promptly remove it.  Operators 
will keep a log of all water monitoring and removal. 


• Inspect berms after rain events.  If there is more than ½-inch of water 
in the berm, it should be drained.  Prior to draining, inspect the surface 
of the rain water for signs of tank leakage, such as a visible sheen of 
oil or indications of product.  If product is present, contact Code SH for 
instructions on treating the rain water.  If no product is present or if it 
has been properly treated, the drain valve may be opened and the rain 
water drained.  Complete D-WK 243-8, DFRC AST Berm Stormwater 
Drainage Log. 


• Ensure access to berm drain valves is from the outside of the berm 
and the valve does not drain to a storm drainage ditch, a storm sewer, 
or sanitary sewer. 


• Keep berm drain valves closed and locked when not in use. 


• Do not store any materials inside of berms. 
  



http://server-mpo.arc.nasa.gov/services/nefs/home.tml�
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6.5 Secondary Containment-Type AST 


 
The following applies to secondary containment-type ASTs, e.g., Convault 
(self-contained concrete) tanks: 


• ASTs with built-in secondary containment are required to have a liquid 
level indicator accessible to the delivery operator.  


• The AST will be equipped with a high level alarm set to annunciate 
during filling when the contents reaches 90% of capacity and to 
automatically stop delivery when the liquid level reaches 95% of 
capacity.  See Section 6.8, Overfill Protection 


• The AST will be capable of resisting the damage from the impact of a 
motor vehicle, or have bollards or collision barriers. 


• The AST will be provided with some means to determine the integrity 
of the secondary containment 


 
6.6 Tanks Containing Flammable Substances 


 
6.6.1 


 
Security 


The National Fire Protection Association (NFPA) Flammable and 
Combustible Liquids Code states:  "Unsupervised, isolated 
aboveground storage tanks shall be secured and marked in such a 
manner as to identify the fire hazards of the tank and the tank's 
contents to the general public.”   


 
Tanks located inside the DFRC or DAOF major compounds are 
secured by fencing and guards.  Tanks located outside the major 
compounds that are not similarly secured will have their fill ports 
locked when not in use. 


 
6.6.2 


 
Marking and Labeling 


Ensure tanks are marked to designate the flammability rating of the 
tank contents.  Mount red diamond placards stating "Flammable 2" 
or the NFPA diamond placards discussed in NFPA 30.21.7.2.1 that 
include the health, flammability, and stability ratings of the tank's 
liquid contents.  As a minimum, attach at least one placard on the 
side of the tank that faces the roadway or the primary right-of-way 
for approaching emergency vehicles to the tank location.  Include 
complete signage (i.e., "Danger:  Diesel Fuel" and flammability 
rating placards) at all fuel tank locations.  In addition, include 
signage that states "No Smoking". 
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NFPA 30.21.7.2.1 gives guidance for marking tanks containing 
nonflammable hazardous materials.  In general, a diamond shaped 
marker should be placed on the side of the tank where it can be 
seen.  The marker should comply with the requirements of  
NFPA 704.  Consult with Code SH for guidance. 


 
6.6.3 


 
Piping and Valves 


Only piping for product, utility, or fire protection purposes, directly 
connected to a tank, will be routed through a bermed area.  Other 
than vents or relief valves, each connection to an AST through 
which liquid can normally flow will be provided with a shut-off valve 
as close to the shell of the tank a possible.  Openings for gauging 
will have vapor-tight caps or covers.  Aboveground piping will have 
appropriate corrosion control.  In addition, underground piping will 
be cathodically protected.  Piping systems will be bonded and 
grounded in accordance with NFPA 30.6.5.4.  Each loading and 
unloading riser will be marked to identify the product for which it is 
to be used. 


 
6.7 Spill Response 


 
Major spills must be responded to following procedures in DCP-S-110, 
Emergency Preparedness and Response for Hazardous Material 
Releases. 


 
6.8 Overfill Protection 


 
All ASTs over 1320 gallons (5000 L) will either be provided with high-level 
detection devices that incorporate a gauging and alarm system to prevent 
overfill during filling operations, or will follow the following procedure 
(NFPA 30.21.7.1): 


 
Tanks shall be gauged at intervals in accordance with established 
procedures by NASA personnel continuously on the premises during the 
product delivery.  Acknowledged communications shall be maintained with 
the supplier so flow can be shut down.  The initial gauging shall be used to 
determine the approximate quantity of needed product and the supplier 
shall be informed to terminate delivery when the tank is within 5% of full.   


 
Where the AST is equipped with an automatic gauging and alarm system, 
the NASA person present during the delivery will be familiar with the 
manufacturers written operation instructions and procedures. 


 
  



http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-010.pdf�
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7.0 GAS STATION AST SYSTEM 
 
The gas station AST system will be maintained and labeled as described in Section 6.1, 
above.  This system is unique in that it includes fuel dispensing and vapor recovery 
systems.  In addition, gasoline is regulated by the State to ensure emissions reductions.   
 


7.1 Vapor Recovery / Fuel Dispensing System 
 


This system is regulated by the California Air Resources Board (CARB) 
Executive Order G-70-7-AD (Exhibit 4 – Minimum Maintenance 
Requirements for the Hasstech VCP Systems) and/or system 
documentation.  The operator must be prepared for an inspection by the 
Kern County Air Pollution Control Authority (KCAPCD) at any time.  In 
addition: 


• Gasoline tank vapor recovery systems true vapor pressure will be 
measured annually using Reid vapor pressure [ASTM D323 - 08 
Standard Test Method for Vapor Pressure of Petroleum Products (Reid 
Method)] modified by maintaining hot water bath at storage 
temperature, or as otherwise required by KCAPCD regulations 


• The gasoline tank’s VOC destruction device (burner) will be tested 
annually using appropriate KCAPCD methods 


• The gas station maintenance contractor will perform all scheduled 
maintenance on the dispensing system, such as hoses and nozzles, 
and vapor recovery system specified by the manufacturer.  


• The gas station maintenance contractor will keep a log of all 
maintenance conducted on the gas station and maintain the log for 
inspection by Code SH, regulatory agencies, or other auditors. 


 
7.2 Gasoline Turnover / Delivery 


 
13 California Code of Regulations (CCR) 2262.4 requires that gasoline 
distributed by wholesale purchaser consumers like NASA must meet 
specific Reid Vapor Pressure (RVP) requirements during the regulatory 
control period of May 1 and October 1.  CARB requires use of oxygenated 
gasoline during summer months.  Therefore, the gas station operator must 
ensure that turnover is monitored and that the last fuel dump prior to the 
May 1 switchover dated is with the required oxygenated fuel, so that only 
oxygenated fuel is dispensed from May 1 to October 1.  


 
Bulk ASTs such as gas station tanks are required to comply with the 
SPCC regulations in CFR 112.7 related to fuel delivery trucks.  
Specifically, a secondary means of containment such as dikes or 
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catchment basins should be furnished for the largest single compartment 
or tank on the truck.  


 
In addition, special requirements are required by CARB, NFPA, or CFR 
112.7 for delivering fuel to the gas station AST.  The NASA person 
present at fuel deliveries will provide a copy of the procedure in Appendix 
A to the delivery truck driver.  Both personnel will be familiar with these 
requirements prior to beginning a delivery. 


 
7.3 Spill Response 


 
Spills must be responded to following procedures in DCP-S-110, 
Emergency Preparedness and Response for Hazardous Material 
Releases. 


 
7.4 Fuel Dispensing 


 
The dispensing system will be maintained to comply with NFPA 30A, 
Chapter 6, Fuel Dispensing Systems.  If fuel is dispensed into a portable 
container, the container must be constructed of metal, have a tight 
closure, and be fitted with a spout or so designed that the contents can be 
poured without spilling. 


 
Operating instructions for fuel dispensers will be conspicuously posted in 
the dispensing area.  The instructions will include location of emergency 
controls and a requirement that the user stay outside of the vehicle and in 
view of the fueling nozzle during dispensing.  In addition, warning signs 
will be conspicuously posted in the dispensing area with the following 
wording required by NFPA 30A.9.2.5.4: 


 
Emergency Instructions 


In case of fire or spill 
(1) Use emergency stop button 


(2) Report accident and location by calling 911 or DFRC Security at X3256  
 


The telephone at the dispensing island must be kept in good repair to 
provide means to notify the fire department of emergencies. 


 
 
8.0 OIL/WATER SEPARATORS 
 
Oil/water separators are typically installed either partially above or completely below 
ground surface.  They are considered control devices, not storage containers. 
  



http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-010.pdf�
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8.1 Inspections 


 
Owner organizations are responsible for ensuring that oil/water separators 
are visually inspect quarterly using D-WK 242-8, DFRC Oil / Water 
Separator Inspection Checklist.  If there are signs of leakage or if an 
unusual material is found in the separator (indicating a spill upstream), 
contact Code SH immediately. 


 
8.2 Maintenance 


 
Owner organizations will ensure that oil/water separators are kept in good 
repair at all times and are cleaned often enough to prevent blockage or 
break-through of contamination to the downstream side (outflow).  Contact 
Code SH for disposal of spoils after cleaning. 


 
8.3 Spill Response 


 
Major spills must be responded to following procedures in DCP-S-110, 
Emergency Preparedness and Response for Hazardous Material 
Releases.  


 
 
9.0 TRAINING 
 
Code SH will conduct annual AST and oil/water separator training for all tank owner 
organization POCs.  The training will address inspection, recordkeeping, and 
maintenance procedures, and the requirements of the EAFB Spill Prevention, Control, 
and Countermeasure Plan.  
 
 
10.0 MANAGEMENT RECORDS & RECORDS RETENTION 
 
Records are preserved, maintained, and disposed of in accordance with NPR 1441.1, 
NASA Records Retention Schedules, and DFRC records management procedures.  


• All inspection checklists and logs will be retained by the responsible 
organization for a minimum of 3 years. 


• All training logs will be maintained by the appropriate supervisor for a 
minimum of 3 years. 


 
  



http://server-mpo.arc.nasa.gov/services/nefs/home.tml�

http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-010.pdf�
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11.0 RELEVANT DOCUMENTS 
 


11.1 Authority Documents 
 


G-70-7-AD California Air Resources Board (CARB) Executive Order 
  


NPD 8500.1 NASA Environmental Management  
  


NPR 8553.1 NASA Environmental Management System 
  


NFPA 30 National Fire Protection Association, Storage of Liquids 
in Tanks – Aboveground Storage Tanks 


  


NFPA 30A National Fire Protection Association, Motor Fuel 
Dispensing Facilities 


  


NFPA 704 Signs and Labeling 
  


NASA-STD-
8719.11 


Safety Standard For Fire Protection 


  


CARB EO 6-
70-7-AD, 
Exhibit 4 


California Air Resources Board Executive Order, 
Minimum Maintenance Requirements for the Hasstech 
VCP Systems 


  


13 CCR 
2262.4 


California Code of Regulation, Procedures for 
Evaluating Alternative Specifications for Phase 2 
Reformulated Gasoline Using the California Predictive 
Model 


  


CFR 112.7 Spill Prevention, Control, and Countermeasures 
 


11.2 Reference Documents 
 


Emergency Preparedness and Response for 
Hazardous Material Releases 


DCP-S-110 


  


ASTM Method 
No. D-323-82 


Vapor Pressure of Liquids 


 
11.3 Informational Documents 


 
EAFB Spill Prevention, Control, and Countermeasure Plan 


 
11.4 Forms 


 
D-WK 242-8 DFRC Oil / Water Separator Inspection Checklist  
D-WK 243-8 DFRC AST Berm Stormwater Drainage 
D-WK 244-8 DFRC Ancillary AST Inspection Checklist 



http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-110.pdf�

http://server-mpo.arc.nasa.gov/services/nefs/home.tml�

http://server-mpo.arc.nasa.gov/services/nefs/home.tml�

http://server-mpo.arc.nasa.gov/services/nefs/home.tml�
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D-WK 245-8 DFRC AST Loading / Unloading Area Inspection 
Checklist 


D-WK 246-8  DFRC Bulk AST Inspection Checklist 
 
 
12.0 ACRONYMS & DEFINITIONS 
 


12.1 Acronyms 
 


AST Aboveground storage tank 
DAOF Dryden Aircraft Operations Facility 
HM Hazardous materials 
KCAPCD Kern County Air Pollution Control District 
NFPA National Fire Protection Association 
NOV Notice of Violation 
OPR Office of primary responsibility 
PID Photo ionization detector  
POC Primary organizational contact 
VOC Volatile organic compound 


 
12.2 Definitions 


 
Aboveground 
storage tank 


A tank that contains hazardous material, is larger than 55 
gallons, and is less than 10% is below ground level. 


  


AST System The complete hazardous material system that includes the 
AST, filling and dispensing lines, valves, gauges, spill 
control berms and equipment, tank vents, loading and 
unloading areas, and anything else that is associated with 
the AST. 


  


Ancillary AST A tank that supports a generator, an electrical transformer, 
a waste cooking-oil, etc. 


  


Berm A barrier constructed to contain spills or leaks from a tank. 
  


Bulk AST A tank that supports multiple customers. 
  


Grease 
sweep 


Granular absorbent.  


  


Leak A visible flow from a hole or crack in an AST system 
component, either steady or intermittent. 


  


Oil/water 
separator 


A chambered tank that separates oil from a waste stream. 


  



http://server-mpo.arc.nasa.gov/services/nefs/home.tml�

http://server-mpo.arc.nasa.gov/services/nefs/home.tml�





Aboveground Storage Tanks &  DCP-S-044, Baseline 
Fuel Dispensing Facilities Expires April 1, 2016 
 Page 14 of 16 
 


Before use, check the Master List to verify that this is the current version. 
This document may be distributed outside of Dryden. 


Product The contents of an AST. 
  


Seep A very slow leak. 
  


Sump The pan under each pump to contain leaks. 
  


Weep A very slow leak that causes a visible stain on an AST 
system component, but has not yet accumulated in a 
puddle. 
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Appendix A:  Fuel Delivery  
 
The following procedure will be used during fuel deliveries at the gas station: 
 


• Verify and document vacuum shown on the system vacuum gauge during 
gasoline delivery. 


• Ensure the entrance gate is fully open to allow access to the eye wash. 


• Ensure that the grounding straps are electrically connected to the delivery 
truck to discharge static electricity. 


• Ensure the engine of delivery truck or motors of auxiliary or portable pumps is 
shut down during the making and breaking of hose connections. 


• Both NASA and delivery truck personnel will not begin delivery until they have 
determined that the tank has sufficient available capacity. 


• Ensure there is both an automatic and manual procedure for emergency shut-
down of the delivery. 


• Check tank-fill adapters and tank-fill vapor line dry-break for leaks after fill 
operation. 


• Ensure all gates and valves are relocked after the delivery operation. 


• Cleanup any spilled or splashed fuel with grease sweep. 


• Ensure that some method is used (such as chocks) to prevent vehicles from 
leaving before the transfer lines have been disconnected prior to filling and 
departure of any tank truck. 


• Ensure that before leaving, the lowermost drain and all outlets of delivery 
trucks are closely examined for leakage and tightened, adjusted, or replaced 
if necessary to prevent liquid leakage while in transit. 


 
  







Aboveground Storage Tanks &  DCP-S-044, Baseline 
Fuel Dispensing Facilities Expires April 1, 2016 
 Page 16 of 16 
 


Before use, check the Master List to verify that this is the current version. 
This document may be distributed outside of Dryden. 


 
Document History Log 


IPRP Review Date:  03-02-10 
This page is for informational purposes and does not have to be retained with the document. 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


Status 
Change 


Document 
Revision 


Effective 
Date Page Description of Change 


Baseline  04-01-11   
     
     
     
     
     
     
     





		1.0 PURPOSE OF DOCUMENT

		2.0 PROCEDURE SCOPE & APPLICABILITY

		3.0 PROCEDURE OBJECTIVES, TARGETS, METRICS, & TREND ANALYSIS

		4.0 WAIVER AUTHORITY

		5.0 RESPONSIBILITIES

		5.1 Owner Organizations of ASTs or Oil/Water Separators

		5.2 Code SH Environmental Management



		6.0 ABOVEGROUND STORAGE TANKS 

		6.1 General

		6.2 Ancillary & Bulk ASTs

		6.3 Inspection Schedule

		6.4 Maintenance

		6.5 Secondary Containment-Type AST

		6.6 Tanks Containing Flammable Substances

		6.6.1 Security

		6.6.2 Marking and Labeling

		6.6.3 Piping and Valves



		6.7 Spill Response

		6.8 Overfill Protection



		7.0 GAS STATION AST SYSTEM

		7.1 Vapor Recovery / Fuel Dispensing System

		7.2 Gasoline Turnover / Delivery

		7.3 Spill Response

		7.4 Fuel Dispensing



		8.0 OIL/WATER SEPARATORS

		8.1 Inspections

		8.2 Maintenance

		8.3 Spill Response



		9.0 TRAINING

		10.0 MANAGEMENT RECORDS & RECORDS RETENTION

		11.0 RELEVANT DOCUMENTS

		11.1 Authority Documents

		11.2 Reference Documents

		11.3 Informational Documents

		11.4 Forms



		12.0 ACRONYMS & DEFINITIONS

		12.1 Acronyms

		12.2 Definitions










		Site: 

		0: 

		1: 

		2: 

		3: 

		4: 

		5: 

		6: 

		7: 

		8: 

		9: 

		10: 

		11: 

		12: 

		13: 

		14: 



		Date: 

		0: 

		1: 

		2: 

		3: 

		4: 

		5: 

		6: 

		7: 

		8: 

		9: 

		10: 

		11: 

		12: 

		13: 

		14: 



		Oil Present (Y/N): 

		0: 

		1: 

		2: 

		3: 

		4: 

		5: 

		6: 

		7: 

		8: 

		9: 

		10: 

		11: 

		12: 

		13: 

		14: 



		Treatment Employed (Y/N): 

		0: 

		1: 

		2: 

		3: 

		4: 

		5: 

		6: 

		7: 

		8: 

		9: 

		10: 

		11: 

		12: 

		13: 

		14: 



		Drain Valve Opened (Time): 

		0: 

		1: 

		2: 

		3: 

		4: 

		5: 

		6: 

		7: 

		8: 

		9: 

		10: 

		11: 

		12: 

		13: 

		14: 



		Drain Valve Closed/Locked (Time): 

		0: 

		1: 

		2: 

		3: 

		4: 

		5: 

		6: 

		7: 

		8: 

		9: 

		10: 

		11: 

		12: 

		13: 

		14: 



		Inspector Name: 

		0: 

		1: 

		2: 

		3: 

		4: 

		5: 

		6: 

		7: 

		8: 

		9: 

		10: 

		11: 

		12: 

		13: 

		14: 



		Comments: 

		0: 

		1: 

		2: 

		3: 

		4: 

		5: 

		6: 

		7: 

		8: 

		9: 

		10: 

		11: 

		12: 

		13: 

		14: 



		Clear: 






[image: image1.png]
NASA DRYDEN MAXIMO – NEW / REPLACEMENT EQUIPMENT

DATA COLLECTION FORM


*highlighted items are required*

NASA Equipment ID #:  ___________________


1. GENERAL INFORMATION

* Item Name / Description:  __________________________________________________________________

2. ITEM INFORMATION


* Building Number: ____________________   

* Site (Check One): ( DFRC  /  ( DAOF  /  ( AERO Institute  /  ( Other: ________

Building Name: _______________________________________________________________


Address: _____________________________________________________________________


City: ______________________________State: ____________     Zip Code: __________ 


Floor: _____________________ Room: _________________________________


Exact Equipment Location Information: ______________________________________________________

3. GENERAL EQUIPMENT DETAIL INFORMATION


* Installation Date: ___________________________________________________________________


* Estimated Service Life (if known): __________________________________________________


Size/Capacity: _________________________________________________________________


Energy Rating (e.g. Seer, KW/Ton, Wattage, etc.): _____________________________________


4. MANUFACTURER INFORMATION


* Company Name: __________________________________________________________________


Product Number (if applicable): _______________________________________________________


Warranty Expiration Date (send warranty paperwork / info to Code F): _____________________________


5. NUMBER DETAIL


* Model Number: __________________________________________________________________


* Serial Number: __________________________________________________________________


Tag Number (if applicable): _________________________________________________________

6. ACQUISITION INFORMATION


* Initial Cost: _______________________
* Total Replacement Project Cost: ______________________________

Vendor Name & Phone Number:  _______________________________________________________________


Acquisition Date (if applicable): _______________________    PO Number (if applicable): __________________

7. OTHER INFORMATION


Equipment Condition (Check One):  ( Excellent /  ( Good /  ( Fair /  ( Poor /  ( Bad

Criticality (Check One):  


( 1 - Environmental Impact Single Point of Failure


( 2 - Mission Impact Single Point of Failure


( 3 - Environmental Impact Multiple Failures Required


( 4 - Mission Impact Multiple Failures Required


( 5 - Center Impact (Non-Mission)


( 6 - Significant Economic Consequences


( 7 - Employee Morale Impact


( 8 - Public Relations Impact


( 9 - Minimal Impact to Center


Hazards: __________________________________________________________________________


Critical Readings: ___________________________________________________________________


Preventive Maintenance Schedule Created (yes/no): ________________________________________


Preventive Maintenance Schedule ID Number: _____________________________________________


Other Critical Information: _____________________________________________________________
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		Site: 

		Date: 

		Inspector: 

		Miscellaneous - Comments - Signs, placards, labeling?: 

		Miscellaneous - Comments - Remote/side gauges?: 

		Miscellaneous - Comments - High level alarms?: 

		Miscellaneous - Comments - Grounding/anode straps?: 

		Secondary Containment - Comments - Drain valve functioning?: 

		Secondary Containment - Comments - Drain valve closed and locked?: 

		Secondary Containment - Comments - Cracks, holes or other breaches?: 

		Secondary Containment - Comments - Free of debris and vegetation?: 

		Secondary Containment - Comments - Free of stormwater?: 

		Piping - Comments - Adequate support?: 

		Piping - Comments - Pitting and corrosion?: 

		Piping - Comments - Paint condition?: 

		Piping - Comments - Leaks?: 

		Manways, Manifolds and Nozzles - Comments - Pitting and corrosion?: 

		Manways, Manifolds and Nozzles - Comments - Sealing?: 

		Manways, Manifolds and Nozzles - Comments - Leaks?: 

		Shell - Comments - Bottom/foundation seal?: 

		Shell - Comments - Pitting and corrosion?: 

		Shell - Comments - Paint condition?: 

		Shell - Comments - Distortion?: 

		Shell - Comments - Leaks?: 

		Foundation - Comments - Settlement?: 

		Foundation - Comments - Intact/sound?: 

		Foundation - Comments - Leaks?: 

		Foundation - Leaks?: Off

		Foundation - Intact/sound?: Off

		Foundation - Settlement?: Off

		Shell - Leaks?: Off

		Shell - Distortion?: Off

		Shell - Paint condition?: Off

		Shell - Pitting and corrosion?: Off

		Shell - Bottom/foundation seal?: Off

		Manways, Manifolds and Nozzles - Leaks?: Off

		Manways, Manifolds and Nozzles - Sealing?: Off

		Manways, Manifolds and Nozzles - Pitting and corrosion?: Off

		Piping - Leaks?: Off

		Piping - Paint condition?: Off

		Piping - Pitting and corrosion?: Off

		Piping - Adequate support?: Off

		Secondary Containment - Free of stormwater?: Off

		Secondary Containment - Free of debris and vegetation?: Off

		Secondary Containment - Cracks, holes or other breaches?: Off

		Secondary Containment - Drain valve closed and locked?: Off

		Secondary Containment - Drain valve functioning?: Off

		Miscellaneous - Grounding/anode straps?: Off

		Miscellaneous - High level alarms?: Off

		Miscellaneous - Remote/side gauges?: Off

		Miscellaneous - Signs, placards, labeling?: Off

		Clear: 










		Contract Code: 

		FY NASA: 

		Month Reporting: 

		1: 

		 Contract Number NAS: 



		2: 

		 Company Name: 



		3: 

		 Contract Monitor (NASA): 



		3a: 

		 Extension: 



		3b: 

		 Mail Stop: 



		4: 

		 Average number of employees this month:: 



		5: 

		 Number of work hours worked this month:: 



		6: 

		 Number of injuries this month:: 



		7: 

		 Number of lost time injuries this month:: 



		8: 

		 Lost time days this month:: 



		Totals (NASA Fiscal Year) - 9: 

		 Total work hours worked year-to-date:: 



		Totals (NASA Fiscal Year) - 10: 

		 Total lost time occurrences year-to-date:: 



		Totals (NASA Fiscal Year) - 11: 

		 Total lost time days year-to-date:: 



		Totals (NASA Fiscal Year) - Prepared By:: 

		Totals (NASA Fiscal Year) - Phone Number:: 

		Totals (NASA Fiscal Year) - Address or Mail Stop:: 

		Clear: 










		Clear: 

		Date: 

		Inspector: 

		Structural Integrity - Surface free of leaks?: Off

		Structural Integrity - Comments - Surface free of leaks?: 

		Structural Integrity - Valves and gaskets free of leaks?: Off

		Structural Integrity - Comments - Valves and gaskets free of leaks?: 

		Structural Integrity - Condition sound (no corrosion, pitting, etc: 

		)?: Off



		Structural Integrity - Comments - Condition sound (no corrosion, pitting, etc: 

		)?: 



		Structural Integrity - Bolts, rivets, welds and seams intact/sound?: Off

		Structural Integrity - Comments - Bolts, rivets, welds and seams intact/sound?: 

		Structural Integrity - Foundation intact/sound?: Off

		Structural Integrity - Comments - Foundation intact/sound?: 

		Structural Integrity - Level gauges and alarms working?: Off

		Structural Integrity - Comments - Level gauges and alarms working?: 

		Structural Integrity - Vents unobstructed?: Off

		Structural Integrity - Comments - Vents unobstructed?: 

		Attached Piping - Surface free of leaks?: Off

		Attached Piping - Comments - Surface free of leaks?: 

		Attached Piping - Valves and fittings free of leaks?: Off

		Attached Piping - Comments - Valves and fittings free of leaks?: 

		Attached Piping - Piping adequately supported?: Off

		Attached Piping - Comments - Piping adequately supported?: 

		Attached Piping - Pipes and supports free of corrosion?: Off

		Attached Piping - Comments - Pipes and supports free of corrosion?: 

		Attached Piping - Buried pipes exposed?: Off

		Attached Piping - Comments - Buried pipes exposed?: 

		Attached Piping - Out-of-service pipes capped?: Off

		Attached Piping - Comments - Out-of-service pipes capped?: 

		Attached Piping - Signs/barriers present near aboveground piping?: Off

		Attached Piping - Comments - Signs/barriers present near aboveground piping?: 

		Attached Piping - Localized vegetation free of distress?: Off

		Attached Piping - Comments - Localized vegetation free of distress?: 

		Secondary Containment - Drainage valves closed and locked?: Off

		Secondary Containment - Comments - Drainage valves closed and locked?: 

		Secondary Containment - Drainage valves free of leaks?: Off

		Secondary Containment - Comments - Drainage valves free of leaks?: 

		Secondary Containment - Containment area free of drainable water?: Off

		Secondary Containment - Comments - Containment area free of drainable water?: 

		Secondary Containment - Standing water free of products/sheen?: Off

		Secondary Containment - Comments - Standing water free of products/sheen?: 

		Secondary Containment - Debris absent?: Off

		Secondary Containment - Comments - Debris absent?: 

		Secondary Containment - Containment structure intact/sound?: Off

		Secondary Containment - Comments - Containment structure intact/sound?: 

		Security - Unit locked?: Off

		Security - Comments - Unit locked?: 

		Security - Gates/fences intact/sound?: Off

		Security - Comments - Gates/fences intact/sound?: 

		Security - Gates/fences locked?: Off

		Security - Comments - Gates/fences locked?: 

		Security - Starter controls locked?: Off

		Security - Comments - Starter controls locked?: 

		Security - Lighting adequate?: Off

		Security - Comments - Lighting adequate?: 

		Security - Signs, placards, labeling?: Off

		Security - Comments - Signs, placards, labeling?: 

		Site/Bldg: 








PSFA ROOF CONDITION SURVEY
All Roofs


9/12/2011


Decribe Name or Location of this Roof (Building / Floor):


Approximate square footage of this roof:


Approximate age of this roof:


1. Are there roof leaks? 5


2. Does the roof leak every time it rains in 3 or less places? (If Yes, skip # 3) 5


3. Does the roof leak every time it rains in 4 or more places?      10


4. Have the past roof leaks caused significant interior damage? 10


5. Has the roof been leaking for over I year? 7


TOTAL POINTS ON LEAK HISTORY AND DAMAGE  (Maximum of 32 points) 0 37


Field Membrane


Field Membrane is the flat surface of the roof.


1. Is there a moderate amount of blisters, ridging, open laps, or splits? (If Yes, skip # 2) 3


2. Is there a excessive amount of blisters, ridging, open laps, or splits? 5


3. Is the roof surface deteriorated excessively and are the roofing felts exposed or open metal joints? 7


4. Is there excessive patching on the roof? 8


TOTAL POINTS ON FIELD MEMBRANE  (Maximum of 20 points) 0 23


Penetration Flashings


Penetration is anything that penetrates the roofing material. I.e. (pitch pans, pipes, curbs, stands, pipes, 
electrical conduits, etc.


1. Is there a small amount of penetration flashings that have openings at the base?  (If yes, skip # 2) 4


2. Are there an excessive amount of penetrations that have openings at the base that may allow water to 
enter the building?


6


3. Are there a moderate amount of cracks or openings in the flashing that are 4 inches or higher off of 
the roof level?  (If yes, skip # 4)


2


4. Are there an excessive amount of cracks or openings in the flashing that are 4 inches or higher off of 
the roof level?


5


TOTAL POINTS ON PENETRATION FLASHINGS  (Maximum of 10 points) 0 17


Date of Inspection:                                         Name of inspector:


Type of roofing if you know, or describe it:


ROOF CONDITION INSPECTION (RCI) FORM


INSTRUCTIONS:  If you answer YES, put the corresponding points in the YES box; if the answer is NO, put 0 in the NO box.


YES
Max 


Points
NO


YES
Max 


Points
NO


YES
Max 


Points
NOLeak History







PSFA ROOF CONDITION SURVEY
All Roofs


9/12/2011


Perimeter Flashing (Walls or Roof Edges)


This would be  metal at gutters of flat roof edges, or edges without gutters, and the roof flashing that 
continues up the wall from the flat roof area on all roofs. 


1. Does the flashing look deteriorated but does not appear to be letting water enter the building? 2


2. Does the flashing look deteriorated and appears to be letting the water enter the building in a few 
places?    (If Yes, skip # 3)


6


3. Does the flashing look deteriorated and appears to be letting the water enter the building in an 
excessive amount of places?


10


TOTAL POINTS ON PERIMETER FLASHING (WALLS OR ROOF EDGES) (Maximum of 12 points) 0 18


Roof Related Sheet Metal
This would be wall cap flashing and counter flashing at walls above the roof flashing.


1. Is sheet metal loose and or missing? 4


2.  Are the joints in the metal open to let water enter? 2


3.  Are there openings in the edge at the point that water leaves the building? 4


TOTAL POINTS FOR ROOF RELATED SHEET METAL  (Maximum of 10 points) 0 10


Drainage 
Would water stand two days after a rain and if you can't observe it after a rain is there a build-up of 
calcium type material in a round form at low spots that would indicate standing water.


1. Is there indication of minimal standing water?  (If Yes, skip # 2) 2


2. Is there indication of excessive standing water a visual indication of the roof decking being low. 6


TOTAL POINTS FOR DRAINAGE  (Maximum of 6 points) 0 8


Miscellaneous and Other Conditions
This would be any condition that you feel makes your roof need repair or replacement that was not 
covered with the above questions.  Assign available points based upon severity of roof condition.


1.  Please briefly state condition and choose severity 1-10:


10


TOTAL POINTS FOR MISC. AND OTHER. (Maximum of 10 points) 0 10


TOTAL ROOF CONDITION INDEX   (Maximum of 100 points) 0


YES
Max 


Points
NO


YES
Max 


Points
NO


YES
Max 


Points
NO


YES
Max 


Points
NO
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1.0 PURPOSE OF DOCUMENT 
 
This document describes procedures and guidelines, delegates authority, and assigns 
responsibility for managing the Dryden Flight Research Center (DFRC) shop safety 
program.  It provides minimum requirements necessary to eliminate or control 
occupational injuries and illnesses resulting from shop mishaps.  Due to the numerous 
shop requirements at DFRC, this document cannot elaborate on every task.   
 
 
2.0 PROCEDURE SCOPE & APPLICABILITY 
 
Scope:  This procedure applies to practices necessary to ensure safety in DFRC shops. 
 
Applicability:  This procedure applies to all persons at Dryden Flight Research Center 
(DFRC) and Dryden Aircraft Operations Facility (DAOF) including civil servants, 
contractors, visitors, and experimenters. 
 
 
3.0 PROCEDURE OBJECTIVES, TARGET, METRICS, & TREND 


ANALYSIS  
 


Objective: Reduce or eliminate occupational injuries and illnesses resulting 
from shop mishaps. 


Target: Zero personnel injuries and illnesses resulting from shop mishaps. 
Metric: Number of injuries/illnesses.   


 
Trend analysis:  All injuries and illnesses are tracked in the IRIS system.  Metrics will 
be analyzed to determine whether procedural objectives have been met. 
 
 
4.0 WAIVER AUTHORITY 
 
Requests for waivers and variances to DFRC Shop Safety Program will be made to the 
Office of Safety and Mission Assurance, (Code S) on form DFRC 117-1f.  Requests for 
waivers and variances to NASA safety instructions are made to NASA HQ in 
accordance with instructions provided by NPR 8715.3, NASA General Safety Program 
Requirements, Par. 1.13, Safety Variance Process, and Par. 1.6, Risk Assessment and 
Risk Acceptance. 
 
  



http://server-mpo.arc.nasa.gov/Services/NEFS/�
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5.0 RESPONSIBILITIES 
 


5.1 Directorates and Single Letter Organizations 
 


Directorates and single letter organizations are responsible for ensuring 
shops within their area of responsibility follow appropriate safety 
procedures. 


 
5.2 The Chief, Safety, Health, & Environment Office 


 
The Chief of the Safety, Health, and Environment Office has oversight of 
the Safety and Health Program and, as such, is responsible for 
A. Developing and maintaining a shop safety program for DFRC 
B. Evaluating each shop’s safety program as part of safety inspections 
C. Investigating shop mishaps and incidents and reporting findings to 


DFRC management and required agencies.  Follow instructions in 
NPR 8621.1 NASA Procedural Requirements for Mishap and Close 
Call Reporting, Investigating, and Recordkeeping as appropriate. 


 
5.3 Shop Supervisors 


 
Shop supervisors’ responsibilities include providing and maintaining a safe 
and healthful work environment.  Shop supervisors will ensure that safety 
procedures are developed and followed.  To accomplish this, the shop 
supervisor, as a minimum will: 
A. Ensure that workers are adequately trained to accomplish their tasks.  


New employees and those transferred from other locations will receive 
indoctrination in the Standard Operating Procedures (SOPs) of the 
shop. 


B. Inform employees of specific hazards associated with their workplace 
and duties. 


C. Ensure that employees are informed of NASA safety and health 
programs and of the protection afforded employees through these 
programs. 


D. Inform employees of the location of the nearest medical treatment 
facility, procedures for obtaining treatment, and methods for reporting 
occupational injuries or illnesses.  


E. Ensure safe shop practices are followed. 
F. Instruct employees to report hazardous conditions to their immediate 


supervisor and/or to the Center safety and health official. 
G. Enforce good housekeeping. 
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H. Provide workers with proper equipment including PPE and ensure they 
are trained to use it. 


I. Support safety and health personnel in developing a safe and healthful 
work area. 


 
5.4 Employees 


 
As a condition of employment, employees are responsible for following all 
safety rules, regulations, and practices.  Each shop employee is 
responsible for 
A. Complying with all safety and health standards, rules, and regulations 


issued by NASA, Federal, State, and local authorities. 
B. Using established procedures to report suspected safety or health 


hazards, such as by using form D-WK 127-8, Dryden Safety Report, 
the DFRC and Agency Mishap Reports link, and the NASA Safety and 
Hazard Reporting link, all available for download on the DFRC Intranet 
website. 


C. Beginning a shop task only when knowledgeable of the proper safety 
procedures required to accomplish the task. 


D. Notifying the shop supervisor of any unsafe condition or practice. 
E. Using PPE when required or directed by supervisors. 
F. Reporting all injuries or accidents to the shop supervisor immediately. 
G. Promptly obtaining necessary emergency medical care as the result of 


an occupational injury or illness. 
 


5.4.1 Employee Access to Information and Participation in the NASA 
Safety and Health Program (NPR 8715.1) 


 
Employees or their designated representatives will be given the 
following information with regard to NASA occupational safety and 
health programs:  
A. Access to documents describing NASA’s occupational safety 


and health programs including the Act, applicable Executive 
Orders, Federal, State, and local regulations, and standards.  


B. Access to the log and summary of occupational injuries and 
illnesses, including OSHA Form 300A or its equivalent, subject 
to the Privacy Act of 1974, as amended, 5 USC 552a.  


C. Access to proposed NASA occupational safety and health 
standards and encouragement to provide comments to their 
appropriate representatives or committees.  



http://server-mpo.arc.nasa.gov/Services/NEFS/�
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D. Access to inspection reports, job hazard analyses of the work 
site, associated job safety and health documentation, and 
accident investigations  


 
5.4.2 Employees Rights & Expectations  


A. NASA-sponsored medical examinations at no cost when the 
Center or Component Facility occupational health or safety 
representative identifies significant exposure or significant 
potential for exposure to a chemical, physical, or biological 
agent in the work environment. 


B. Safety and health training, appropriate for the degree of hazard 
associated with their occupation or workplace.  


C. Employees will be represented on Center or Component Facility 
safety and health committees or their subcommittees.  


D. Employees are empowered to cease any process or operation 
they believe is unsafe and request analysis by a qualified 
individual.  The qualified individual will determine the corrective 
actions needed (if any) and when the process or operation may 
be resumed.  


E. Employees have the right to report unsafe and unhealthful 
working conditions to appropriate officials.  


F. Employees will be authorized official time to participate in the 
Agency safety and health programs and in the activities 
provided for in Section 19 of the Act, Executive Order 12196, 
and 29 CFR 1960  


 
5.4.3 Dissemination of Program Information 


A. Employees must be made aware of the Center safety and 
health programs.  Copies of Executive Order 12196, 29 CFR 
Part 1960, details of NASA’s Occupational Safety and Health 
programs, and applicable safety and health standards will be 
made available, upon request, to employees or employee 
representatives for review.  


B. A copy of the Center written safety and health program 
information will be made available to each supervisor, safety 
and health committee member, and employee representatives.  


C. The Center safety and health official(s) will ensure that a poster 
(NASA Form 1613, "NASA Occupational Safety and Health 
Protection For Federal Employees") is conspicuously posted in 
each major facility informing employees of the provisions of the 
Act, Executive Order 12196, and NASA’s Occupational Safety 
and Health programs.  Individual NASA Centers or Component 
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Facilities must augment such posters with site specific 
information, which includes the following:  
1) Details of the Center procedure for responding to employee 


reports of potential unsafe or unhealthful conditions.  
2) Details of NASA’s procedure for filing allegations of 


discrimination or reprisal for participating in the safety or 
health program or for reporting potential unsafe or 
unhealthful conditions.  


3) Locations where employees may obtain information 
regarding the Center safety and health programs.  


4) Relevant information about the Center’s safety and health 
committee.  An annual summary of occupational injuries and 
illnesses must be posted no later than 45 calendar days after 
the close of the fiscal year or otherwise disseminated in 
written form to all employees of the workplace.  


 
5.5 Basic Shop Safety 


 
Mishaps occur when unsafe work conditions or practices exist.  The 
operation of a safe shop rests primarily on good judgment, common 
sense, and the practice of following safety guidelines and procedures.  
Each shop activity should be looked at as a specific task and evaluated for 
the hazards it presents and, if deemed necessary, a safety analysis 
conducted and safety procedures written for it.  


 
5.6 General Shop Rules 


A. Shop employees must be knowledgeable of and comply with 
appropriate safety procedures. 


B. Equipment will be operated only by qualified employees.  Equipment 
will not be borrowed or used by persons whose qualifications are 
unknown by the shop supervisor. 


C. Employees will seek qualified guidance for tasks when they are unsure 
of the safety procedures required by the task.   


D. Employees are expected to report any hazardous condition or 
procedure.  A verbal notification to the shop supervisor generally 
suffices; however, if a more formal notification is indicated, form  
D-WK 127-8a, Dryden Safety Report, can be filled out and sent to the 
Safety, Health, and Environmental Office.  For immediate notification, 
contact the Safety, Health, and Environmental Office. 


E. Noninjury mishaps and near misses will be reported to the shop 
supervisor immediately.  Injury mishaps and imminently dangerous 



http://server-mpo.arc.nasa.gov/Services/NEFS/�
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situations will be reported by use of the 911 emergency telephone 
system. 


F. Barrier tape or barricades will be used to identify and isolate hazardous 
tasks such as those requiring the use of hazardous materials.  
Unauthorized persons may not enter an isolated area without approval 
from the shop supervisor. 


G. Equipment will not be operated until all required safety devices, such 
as guards, switches, deflection shields, etc., are in place and 
functional. 


H. Supervisors will ensure that machines having grinding, shearing, 
punching, pressing, squeezing, drawing, cutting, rolling, mixing, or 
similar actions in which the employee comes within the danger zone 
have the appropriate safe guards. 


I. Alterations or major repairs to shop safety equipment such as guards, 
shields, safety switches, warning device, etc., will not be made unless 
authorized by the shop supervisor and approved by the Chief, Safety, 
Health, and Environmental Office.  Any damaged or inoperable safety 
equipment or warning devices will be reported to the shop supervisor 
immediately and the equipment will be removed from service until 
repaired. 


J. Equipment in shops will be located in such a manner that one piece of 
equipment will not pose a hazard to another.  Stationary and portable 
equipment will not be used in a manner that poses a hazard to 
operations near-by.  Portable tools will be stored in a safe manner to 
preclude a safety hazard or damage. 


K. Good housekeeping is essential to shop safety.  All debris will be 
cleaned up following a task completion.  Containers with shop debris 
will be emptied each work period and will not remain in the building 
over night.  Compressed air will not be used for cleaning unless 
pressures are less than 30 psi, chip guards are in place, and 
necessary protective gear is worn. Employees are prohibited from 
using compressed air to blow themselves (clothes or skin) or others 
clean. Metal chips will not be vacuumed up.   


L. Shop supervisors will ensure that shop personnel are familiar with 
procedures in DCP-X-027, Bloodborne Pathogens.  


M. Shop floors will be kept clean.  Any substance that causes the floor to 
become slippery will be cleaned up or barricaded immediately.  


N. Clean-up procedures for hazardous material is found in 
1) DFRC procedure on Hazard Communication, and in DCP-S-102, 


Environmental Management System Chemical Management. 



http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-X-027.pdf�

http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-102.pdf�
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2) DCP-S-110, Environmental Management System Emergency 
Preparedness and Response for Hazardous Material Release 


3) 29 CFR 1910.120, Hazardous Waste Operations and Emergency 
Response.  If a hazardous material spill or release is beyond the 
capability of shop personnel to control, the 911 emergency 
telephone system will be used to notify appropriate response 
personnel. 


O. Equipment will not be left running unattended unless designed to do 
so.   


P. Equipment operators will not wear jewelry, loose fitting clothes, gloves, 
neckties, or other apparel that could become entangled in the moving 
parts of machinery.  When working in close proximity to rotating parts, 
hair will be kept under a hat or contained in such a manner to preclude 
entanglement. 


Q. Appropriate PPE will be worn when required.  Persons required to use 
PPE will be trained in its use.  


R. Manual gauging of work will not be done while the stock is rotating 
unless a procedure for doing so has been approved.   


S. Procedures in DCP-S-062, Lockout / Tagout, will be followed before 
equipment that uses an energy source is repaired or modified. 


T. Aisles and walkways will be of proper width and clearly marked.  
Aisles, passageways, corridors, fire lanes, and emergency equipment 
will not be blocked.   


U. Practical jokes and horseplay will not be tolerated in a shop 
environment. 


V. Careful attention will be taken to avoid over-pressurizing drums or 
vessels.  Pressurization of drums and vessels will be done with the 
supervisor’s knowledge.  The Safety, Health, and Environmental Office 
will be contacted for any questions regarding the pressurization of 
drums or vessels.  See DCP-S-065, Pressure Vessels and Pressurized 
Systems Safety. 


W. Operators of lifting equipment such as forklifts, cranes, overhead 
cranes, manlifts, and scissors lifts will be certified.  When lifting 
equipment is used, the operator will ensure the load is secure and that, 
if required, ropes, cables, and slings are in place, secured, and in good 
condition.  Traffic will be directed away from the lift area and an 
adequate number of persons will be available to direct and assist with 
the lift.  See the DFRC procedure on lifting operations, devices, and 
equipment for details, and information contained in NASA STD 
8719.12.  



http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-110.pdf�

http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-062.pdf�

http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-065.pdf�
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X. Walking or working under suspended loads such as those on forklifts 
and cranes is prohibited. 


Y. Personnel will follow proper ergonomic procedures when lifting.  Lifting 
loads beyond one’s ability will not be attempted.   Heavy or bulky loads 
will be lifted and transported with dollies, hoists, and shop lifts instead 
of being lifted manually whenever possible.  Supervisors or employees 
may request from Code SH to conduct an ergonomic shop or office 
evaluation to help identify solutions that will minimize repetitive motion 
injuries. 


Z. Appropriate containers and pallets  will be used when needed to 
protect equipment and material that are being moved or transported. 


AA. Eating, drinking, smoking, chewing, and food utensil storage is 
prohibited in work areas where toxic materials are used or stored (e.g., 
chemical cribs, painting booths, hangars, machining or welding shops).  
Food may only be stored in refrigerators designated for that purpose 
and consumed in approved areas. 


 
5.7 Hand & Portable Hand Tools 


(See 29 CFR 1910 Subpart P, Hand and Portable Powered Tools and 
Other Hand Held Equipment) 


 
5.7.1 Hand Tool Safety Rules 


A. Only tools that are appropriate for the task will be used.  
Makeshift tools will not be used unless approved by the shop 
supervisor. 


B. Tools will be kept in good condition.  Inspect tools prior to use.  
Damaged tools will be repaired or discarded. 


C. Flattened heads on chisels, punches, hammers, etc. will be  
reshaped to avoid chipping and causing flying particles. 


D. Tools will be cleaned and stored in designated storage 
containers when not in use.   


E. Shop tools will not be loaned, borrowed, or used by anyone who 
is not associated with the particular shop without approval of the 
shop supervisor. 


F. Appropriate PPE will be worn when using hand tools. 
 


5.7.2 Portable Power Tool General Safety Rules 
 


A. Do not carry the tool by the cord or hose. 
B. Do not yank a cord or hose to disconnect it from its receptacle. 
C. Keep cords and hoses away from heat, oil, and sharp objects. 







Shop Safety DCP-S-060, Baseline-1 
 Expires November 30, 2015 
 Page 11 of 26 
 


Before use, check the Master List to verify that this is the current version. 
This document may be distributed outside of Dryden. 


D. Avoid accidental start-up.  Disconnect tools from power source 
when not in use and before servicing or changing accessories 
such as blades or bits. 


E. Free hands by securing work with clamps, vise, etc. 
F. Keep tools in good working condition and never use damaged 


tools.  Inspect tools prior to use. 
G. Wear proper apparel and use appropriate PPE 


 
5.7.3 Powered Abrasive Wheel Tools 


 
These tools pose a special safety hazard if not used and checked 
properly.  Basic safety cautions: 
A. Ensure the wheel or disc is the proper size for the tool. 
B. Before using, inspect the wheel or disc for cracks or other 


damage. 
C. During start up, stand outside the plane of rotation to avoid 


flying particles. 
D. Ensure all safety guards are in place. 
E. Never clamp a hand-held power tool down such as in a vise. 
F. Wear eye protection and other appropriate PPE. 


 
5.7.4 Torque Wrench Procedures 


A. A torque wrench with current calibration will be used when 
torque values are required.  Torque procedures will be followed 
exactly.  A steady pull on the torque wrench will be used.  Avoid 
jerking the torque wrench in an effort to obtain a desired value.  


B. Torque wrench extenders cause false readings and will not be 
used without a conversion table. 


C. Torquing procedures include determining whether the fastener 
is to be clean and dry, lubricated, or requires the use an anti-
seize or locking compound.  Torque value may not be met if 
correct procedures are not used.  


 
5.7.5 Pneumatic Tools 


 
Inspect tools prior to use.  Take precautions to avoid getting hit by 
the tool’s attachment or the fastener being worked on.  Never point 
a pneumatic tool toward someone, and do not “dead-end” it by 
pressing the tool onto your body.  Use screens to protect nearby 
workers when necessary.  Always use eye protection with these 
tools. 
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5.7.6 Powder Actuated Tools 


 
Operators of powder-actuated tools will complete a training course 
and be certified prior to using them.  Inspect tools prior to use.  All 
safety precautions applicable to powder-actuated tools will be 
strictly followed when used at DFRC.  See 29 CFR 1910.243 (d) 
and ANSI A10.3, Explosive-Actuated Fastening Tools, which is 
incorporated by reference (authoritative). 


 
5.7.7 Hydraulic Power Tools 


 
Hydraulic fluid will be fire resistant and the manufacturer’s 
recommended safe operation pressure for hoses and equipment 
will not be exceeded. Inspect tools prior to use. 


 
5.7.8 Safety Switches & Controls 


A. All hand-held powered circular saws that have a blade diameter 
greater than 2 inches, electric, hydraulic or pneumatic chain 
saws, and percussion tools without positive accessory holding 
means will be equipped with a constant pressure switch or 
control that will shut off the power when the pressure is 
released.  All hand-held gasoline powered chain saws will be 
equipped with a constant pressure throttle control that will shut 
off the power to the saw chain when the pressure is released. 


B. All hand-held powered drills, tappers, fastener drivers, 
horizontal, vertical, and angle grinders with wheels greater than 
2 inches in diameter, disc sanders with discs greater than 2 
inches in diameter, belt sanders, reciprocating saws, saber, 
scroll, and jig saws with blade shanks greater than a nominal 
one-fourth inch, and other similarly operating powered tools will 
be equipped with a constant pressure switch or control, and 
may have a lock-on control provided that turnoff can be 
accomplished by a single motion of the same finger or fingers 
that turn it on. 


C. All other hand-held powered tools, such as, but not limited to, 
platen sanders, grinders with wheels 2 inches in diameter or 
less, disc sanders with discs 2 inches in diameter or less, 
routers, planers, laminate trimmers, nibblers, shears, saber, 
scroll, and jig saws with blade shanks a nominal one-fourth of 
an inch wide or less, may be equipped with either a positive "on-
off" control, or other controls as described by paragraphs A and 
B above. 
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5.7.9 Jacks 
 


Jacks will: 
A. Have an up-limit stop. 
B. Be used within manufacturer’s recommended load limits with 


the load limit marked on the jack.  
C. Not be used to hold lifted loads.  Lifted loads will be blocked up.  
D. Be placed on a firm level surface and correctly centered before 


use. 
E. Be lifted from the jack head that is on a level point, with the 


lifting force being applied evenly. 
F. Be inspected before each use.  For further information, refer to 


NASA STD 8719.9, Ch. 13. 
 


5.7.10 Ladders 
 


Ladders present a definite safety hazard when not used correctly.  
Shop supervisors will ensure that persons using ladders are trained 
and follow ladder safety rules.  Ladders will be used, inspected, and 
stored in accordance with the following guidelines: 
A. Heavy loads or loads that could cause a person to become 


unbalanced will not be carried when ascending or descending 
ladders.  Total weight of user and load will not exceed the load 
rating of the ladder.  Lifting devices, rope and bucket, etc., will 
be used to raise and lower items.  Both hands will be free, one 
step will be taken at a time, and always face the ladder when 
ascending or descending. 


B. Metal ladders are not recommended for use at DFRC.  Existing 
metal ladders will not be used near electrical sources and will 
have a warning label like or similar to: 


 
WARNING 


DO NOT USE NEAR 
ELECTRICAL EQUIPMENT 


 
C. Wooden ladders will not be painted. 
D. Defective ladders will be discarded.  Repairs are not permitted. 
E. Ladders will be set on solid, level, and unmoving footings and 


leaned against a stable unmoving backing.   
F. In windy conditions, extra care will be taken to secure ladders.   
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G. Do not set a ladder in front of a door that could open into it. 
H. The proper type ladder for the task will be used.   
I. Ladders will not be ascended further than 3 rungs from the top.  


The top of a stepladder is not to be used as a step. 
J. Makeshift devices are not to be used in place of ladders. 
K. Inspect ladders for damage and missing parts prior to each use 


in accordance with manufacturer’s instructions. 
 


See the following directives and guidelines for further information 
for the proper use and care of ladders: 


 
29 CFR 1910.25 Portable wood ladders. 
29 CFR 1910.25 Portable metal ladders 
29 CFR 1910.27 Fixed ladders 
ANSI A14.1 to A14.5 General ladder safety 
Manufacturer’s Instructions 


 
5.8 Machinery and Machine Guarding 


(See 29 CFR 1910 Subpart O) 
 


5.8.1 General Machine Guarding Requirement for All Machines 
A. One or more methods of machine guarding will be provided to 


protect employees in the machine area from hazards such as 
those created by point of operation, nip points, rotating parts, 
flying chips, and sparks. 


B. Guards will be affixed to the machine where possible and 
secured elsewhere if unable to be connected to the machine 
itself. 


C. A machine guard may not create an added hazard. 
D. The “point of operation” of machines whose operation exposes 


an employee to injury will be guarded.  Examples of machines 
requiring point of operation guarding are 


 
• Guillotine cutters • Milling machines 
• Shears • Power saws 
• Alligator shears • Jointers 
• Power presses  


E. Revolving drums, barrels, and containers will be guarded by an 
enclosure that is interlocked with the drive mechanism. 
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F. Fan blades less than 7 feet from the floor must have a screen 
guard with opening no greater than ½ inch. 


G. Fixed machines will be anchored to prevent walking or moving. 
 


5.8.2 Specific Machine Guarding Requirements 
 


The magnitude of printed material regarding specific machine 
guarding prevents it from being incorporated into this document.  
Definitions and specific information may be obtained from the 
following documents: 


 
29 CFR 1910.211 Machinery and Machine Guarding 


Definitions. 
29 CFR 1910.213 Woodworking machinery requirements 
29 CFR 1910.215 Abrasive wheel machinery 
29 CFR 1910.217 Mechanical power presses 
Manufacturer’s instructions  


 
Any questions regarding machine guarding will be resolved before 
the machine is operated. 


 
5.8.3 Unfired Pressure Vessels 


 
Unfired pressure vessels that are common in shops include 
A. Portable and stationary air compressors 
B. Compressor units found on systems such as 


• air conditioners 
• vacuum systems 
• flexible air hose 
• pipes 
• pressurized liquid systems 
• cryogenic systems 
• hydraulic systems 
• certain welding units 


 
These pressure units contain stored energy and, therefore, create a 
potential hazard to surrounding people and the environment.  See 
DCP-S-065, Pressure Vessels & Pressurized Systems Safety, for 
application, exclusions, and references on the proper use, 
inspection, certification, and training required to operate these 
systems. 


 



http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-065.pdf�
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5.9 Welding 
(See 29 CFR 1910 Subpart Q, Welding, Cutting, and Brazing) 


 
5.9.1 Welding, Cutting, and Brazing Permits 


 
A Welding, Cutting and Brazing permit (AF Form 592) is required 
for any operation involving open flames or producing heat and/or 
sparks.  This includes, but is not limited to, brazing, cutting, 
grinding, soldering, thawing pipe, Torch-Applied Roofing, and 
Cadwelding.  These permits are issued by the Safety, Health, and 
Environmental Office. 


 
5.9.2 Welding Safety 


A. Only qualified welders, trained in specific types and techniques 
of welding will be allowed to perform such tasks. 


B. The Safety, Health, and Environmental Office will inspect 
unfired pressure vessels or containers that have held hazardous 
or explosive materials to ensure pressures are released and 
hazardous chemicals or materials have been removed before 
approving welding on the vessel.  


C. An appropriate class fire extinguisher will be available near each 
welding job. 


D. For indoor welding operations, local exhaust ventilation is 
required to reduce build-up of toxic fumes and vapors. Direct 
rays from arc welding can damage the eyes; therefore, 
exposure to these rays will be avoided.  Both the welder and 
assistant(s) will wear arc-welding hoods, and it is recommended 
that they wear clear safety glasses under the hood to protect the 
eyes from slag when the hood is removed. 


E. The area around the arc-welding site must be screened off to 
protect persons in the vicinity from receiving eye injuries.  


F. Welding areas will be barricaded or roped off when welding is 
being conducted. 


 
5.9.3 Welding Health Hazards 


 
Materials that can cause health hazards when heated or are the 
products of welding include: 


 
• Acetylene • Lead 
• Beryllium • Mercury 
• Cadmium • Nitrogen Oxides 
• Chlorinated Hydrocarbon Solvents • Ozone 
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• Fluorides • Phosgene Gas 
• Iron Oxide • Zinc 


 
5.9.4 Physical Hazards 


 
Physical Hazards caused by welding operations may include: 
• Compressed Gas Release 
• Ruptured Pressure Hoses, Gages, etc. 
• Ultraviolet Radiation 
• Infrared Radiation 
• Intense Visible Light 
• Fire/Explosive 


 
5.10 Carpentry 


 
5.10.1 General Carpentry 


 
Carpentry tools pose a special hazard when not used properly.  
Some common mishaps that occur in carpentry include 
dismemberment of fingers, cuts, eye injury, and blunt trauma 
injuries. 


 
5.10.2 Carpentry Tools 


A. Personnel will: 
1) Be familiar with safety procedures for machinery and tools 


that they are required to use. 
2) Ensure that correct tools are used to accomplish the task. 
3) Keep tools in good working condition. 
4) Wear proper PPE for the tools being used. 


B. Equipment will not be used unless all required safety devices 
are installed and functional.  Safety devices may include 
kickback guards for circular saws, shields, emergency shut-off 
switches, etc.    


C. Pusher sticks will be used to feed material through power saws 
and cutters.  Care must be taken not to force or jam material 
and cause “kick-backs.” 


D. Power nailers will not be pointed toward people.  They will be 
pointed downward or in a safe direction until put into use. 


E. Power tools will not be left running unattended unless designed 
and approved to do so.   
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F. Stock will be inspected for hazards such as embedded nails and 
defects before power tools are used on it. 


 
5.11 Plumbing 


A. Plumbing tasks in spaces where entry and exiting are difficult or where 
hazardous may exist or be caused by the plumbing operation will 
follow confined space procedures.  See the DFRC procedure on 
confined space. 


B. Personnel from the Safety, Health, and Environmental Office will 
inspect pipes and vessels before plumbing activity is allowed on them. 


C. Pipes or pressure vessels containing hot materials will be allowed to 
cool and pressures released before plumbing activity is allowed on 
them. 


D. Extensions will not be used on plumbing wrenches. 
E. Teeth on pipe wrenches and other grasping tools will be kept sharp.  


To prevent injury, plumbing wrenches should be pulled instead of 
pushed.  


F. A Welding, Cutting, and Brazing permit, AF Form 592, will be obtained 
from the Safety, Health, and Environmental Office when torches are 
used in plumbing operations such as for brazing or “sweating” copper 
joints. 


 
5.12 Painting 


 
When DFRC personnel use the spray booth, they will follow the safety 
rules required by 29 CFR 1910.107, Spray Finishing Using Flammable 
and Combustible Materials and NFPA 33, Spray Applications Using 
Flammable or Combustible Materials.  When using the AFFTC spray 
booth, Air Force directives will also be followed. 


 
5.12.1 General Painting Procedures 


A. Local exhaust hoods will be used in every instance possible 
when toxic, environmentally damaging, or flammable spray 
paints or similar materials are used to paint, cover, or clean 
items. 


B. Paint thinners and solvents will be stored in approved storage 
containers. 


C. Approved metal waste cans will be provided wherever rags or 
wastes are impregnated with finishing materials.  The contents 
of these waste cans will be disposed of when full and at the end 
of each shift.  All hazardous waste containers that are created 
are managed by the Code SH Environmental Management 
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office.  Prior to collecting any hazardous waste, notify the EM 
office at X7403 or X3630 to arrange for an approved and 
labeled hazardous waste container. 


D. When required by the Material Safety Data Sheet (MSDS), an 
approved respirator will be used for paint or others materials 
being sprayed. 


E. Confined space procedures will be followed when painting in an 
area designated as a confined space, or if due to painting 
operation, the space becomes a permit required confined 
space.  See the DFRC procedure on confined space safety. 


F. Paints will be used in accordance with the Chemical Use Permit, 
the MSDS, and manufacturer’s recommendations.  The MSDS 
and Chemical Use Permit for the paint to be used will be on file 
and reviewed before painting operations begin. 


 
5.13 Ventilation 


 
Shop activities can cause various types of fumes, gasses, abrasive 
materials, and dust; therefore, adequate shop ventilation is essential. 


 
5.13.1 Ventilation Requirements 


 
A local exhaust ventilation system will be provided and used to 
maintain employee exposures within prescribed limits whenever dry 
grinding, dry polishing, buffing, or other operations are conducted 
that: 
A. Cause hazardous material to be released. 
B. Cause employee exposure without regard to the use of 


respirator or respiratory protection.  
C. Exceeds the permissible exposure limits prescribed in 29 CFR 


1910.1000. 
 


5.13.2 Ventilation Systems 
 


Only use ventilation systems that have a current exhaust ventilation 
survey card posted.  For new or existing exhaust systems without a 
survey card, contact Industrial Hygiene to arrange for testing.  The 
construction, installation, inspection, and maintenance of exhaust 
systems will conform to the principles and requirements of ANSI 
Z9.2, Design and Operation of Local Exhaust Ventilation Systems.  
Guidelines established by the American Conference of 
Governmental Industrial Hygienist (ACGHI), Industrial Ventilation 
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and National Fire Codes (NFC) as listed in National Fire Protection 
Association (NFPA) documents may also be used. 


 
5.14 Personal Safety  


 
5.14.1 Reduced Ability 


 
Reduced ability caused by an illness or fatigue, etc., can jeopardize 
the safety of the worker as well as others; therefore, shop 
personnel will not operate shop equipment when there is a question 
of their ability to operate shop equipment safely.  


 
5.14.2 Medication 


 
Medications, either prescription or nonprescription, that have 
potential adverse side effects will not be used by shop personnel 
unless approved by a health professional.  Such medications can 
cause impairment of thought processes, increased reaction time, 
and, therefore, increase the possibility of a mishap.  


 
5.14.3 Intoxicants 


 
The possession of alcoholic beverages, narcotics, and illegal 
substances is strictly prohibited at DFRC.  Employees will not 
report to work under the influence of intoxicants. 


 
5.14.4 Hygiene 


 
Volatile, irritating, or flammable chemicals such as gasoline, 
kerosene, paint thinners, etc. will not be used to clean the skin. 


 
5.15 Personal Protection Equipment (PPE) 


 
PPE will be used where required and will be a consideration in every 
safety analysis.  Personal protective clothing will be selected to minimize 
the potential for ignition, burning, trapping hot sparks, chemical or 
radiation exposure, and electric shock. 


 
5.15.1 Protective Headwear  


 
Protective headwear will be worn when: 
A. There is a danger of bumping one’s head. 
B. There is a danger of falling objects. 
C. There is a possibility of contacting an electrical source with the 


head.  Nonconducting headwear (hard-hats) will be worn in this 
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situation.  Class G hardhats are proof tested at 2200 volts.  
Class E hardhats are proof tested at 20,000 volts.  Class C 
hardhats provide no electrical insulation; therefore, they will not 
be worn in situations where the possibility of exposure to 
voltage is present. 


NOTE:  Protective headwear requires special attention.  Hard hats 
or helmets must be properly selected for the type of environment it 
will be used in, maintained, sanitized, stored properly, and 
inspected regularly.  For specific information on selection and 
maintenance of protective headwear, see ANSI Z89.1, American 
National Standard for Industrial Head Protection. 


 
5.15.2 Eye Protection  


A. Contact lenses will not be worn in shop environments where 
debris such as dust, chips, particles, chemicals, toxic fumes, or 
vapors could be trapped behind the lens or be absorbed by soft 
lenses.  In these environments, prescription safety glasses that 
meet OSHA specifications will be worn in place of contact 
lenses.  Full-face shields are recommended when there is a 
possibility of flying particles; however, approved eye protection 
will be used in every case.  DFRC requires all safety glasses to 
have wraparound lenses or side shields.  See 29 CFR 
1910.133, Eye and Face Protection, and ANSI Z87.1, 
Occupational and Educational Personal Eye and Face 
Protection Devices. 


B. “Eye Protection Required” warning signs will be posted in 
conspicuous locations to warn personnel of potential eye 
hazards where such hazards exist.  Supervisors of eye-
protection-required areas will ensure that all exposed personnel, 
including visitors, comply with eye protection requirements. 


 
5.15.3 Hearing Protection  


 
It is NASA’s policy to engineer out excessive work place noise 
where possible.  To “engineer out” means equipment that produces 
problem noise will be located away from work areas, isolated with 
noise abatement material, or engineered in other ways to reduce 
noise output where possible.  If excessive noise cannot be 
engineered out, other protective methods must be used.  
Employees who believe they are exposed to levels greater than 
those requiring hearing protection as established by NASA should 
contact the Industrial Hygienist at the Safety, Health, and 
Environmental Office for a noise survey and evaluation.  See the 
DFRC on hearing conservation and NPR 1800.1, NASA 
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Occupational Health Program Procedures, Chapter 4.8, Hearing 
Conservation. 


 
5.15.4 Respiratory Protection  


A. Person(s) who need respiratory protection equipment must first 
make an appointment at the DFRC Health Unit for a medical 
evaluation, then schedule a training class and fit test with the 
DFRC Industrial Hygienist.  Employers are responsible for 
ensuring that the employee receives training prior to using 
respirators.  See the DFRC procedure on respiratory safety for 
details.   


B. Contact lenses will not be worn under a full-face respirator. 
 


5.15.5 Safety Footwear  
 


Appropriate safety footwear for the task and work area will be worn.  
Example:  steel-toed shoes are a requirement at DFRC in shops 
and hangars.  Other footwear needs may include protection from 
hot, corrosive, wet, or toxic substances as well as for protection 
from falling objects.  Damaged footwear that could cause trips, 
slips, falls, or foot injuries will not be worn.  See ASTM F2412-05 
Standard Test Methods for Foot Protection and ASTM F2413-05 
Standard Specification for Performance Requirements for Foot 
Protection for specific footwear requirements. 


 
 
6.0 TRAINING & CERTIFICATION 
 


6.1 Training Requirements 
 


The employer is responsible for the training of its employees.  Shop 
supervisors will identify and ensure that employees receive required 
training before operating shop equipment.  Training may be required by 
OSHA, NASA, and manufacture’s requirements or recommendations, or 
as a result of findings from shop safety analysis.  Depending on the 
particular shop, safety training may include, but not be limited to: 


 
• bloodborne pathogens • confined space 
• cryogenics • electrical safety 
• ergonomics  • explosive safety  
• fire protection  • hazard communication 
• hearing conservation  • high pressure air 
• hydraulics • ionizing radiation safety  
• laboratory safety (chemical)  • lifting device 
• lockout/tagout  • machine guarding  
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• manufacture’s equipment  • non-ionizing radiation safety 
• personal protective equipment  • pressure systems 
• respiratory protection  • vehicle safety 
• Spill Prevention Control and 


Countermeasures Plan (SPCC) 
Training 


 


 
6.2 Certification 


 
Shop safety training will be certified by the instructor for that discipline.  A 
copy of training certificates will be maintained by the trainee’s supervisors 
or placed in a central location that is available to the employee and 
authorized inspectors. 


 
 
7.0 MANAGEMENT RECORDS & RECORDS RETENTION 
 
Training records and certifications will be maintained by supervisors or in a central 
location where the records are accessible to the supervisor, employee, and authorized 
inspectors.   
 
Records are preserved, maintained, and disposed of in accordance with NPR 1441.1, 
NASA Records Retention Schedules, and DFRC records management procedures.  
Destruction of any records, regardless of format, without an approved schedule is a 
violation of Federal law. 
 
 
8.0 RELEVANT DOCUMENTS 
 


8.1 Authority Documents 
 


NPR 1800.1 NASA Occupational Health Program 
  


NPR 8621.1 NASA Procedural Requirements for Mishap and Close 
Call Reporting, Investigating, and Recordkeeping 


  


29 CFR 1910 OSHA General Industry Standards 
-Subpart D 
-Subpart H 
-Subpart O 
-Subpart P 
 
-Subpart Q 


Walking-Working Surfaces 
Hazardous Materials 
Machinery and Machine Guarding 
Hand and Portable Powered Tools and Other Hand-Held 
Equipment 
Welding, Cutting, and Brazing 


  


29 CFR 1926 Safety and Health Regulations for Construction 
  


NPR 8715.3 NASA General Safety Program Requirements 
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NPR 8715.1 NASA Occupational Safety and Health Programs 
 
 


8.2 Reference Documents 
 


29 CFR 1910.120 Hazardous waste operations and emergency 
response 


29 CFR 1910.25 Portable wood ladders 
29 CFR 1910.26 Portable metal ladders 
29 CFR 1910.27 Fixed ladders 
ASTM F2412-05 Standard Test Methods for Foot Protection 
ASTM F2413-05 Standard Specification for Performance Requirements 


for Foot Protection 
DCP-S-062 Lockout / Tagout 
DCP-S-065 Pressure Vessels and Pressurized Systems Safety 
DFRC procedure Confined Space Safety 
DFRC procedure Hazard Communication 
DFRC procedure Hearing Conservation 
DFRC procedure Lifting Operations, Devices, & Equipment 
Manufacturer’s instructions 
DFRC procedure Respiratory Safety 
NASA STD 
8719.12  


Safety Standard for Explosives, Propellants, and 
Pyrotechnics 


 
8.3 Informational Documents 


 
29 1910.1000 Air contaminants 
29 CFR 1910.21 Machinery and Machine Guarding Definitions. 
29 CFR 1910.213 Woodworking machinery requirements 
29 CFR 1910.215 Abrasive wheel machinery 
29 CFR 1910.217 Mechanical power presses 
29 CFR 
1910.243(d) 


Guarding of Portable Power Tools 


ANSI/A10.3 Explosive-Actuated Fastening Tools  
Equipment manufacturer’s instructions and 
recommendations 


ANSI/AIHA Z9.2 Design and Operation of Local Exhaust Ventilation 
Systems 


ANSI/ASSE A10.3 Safety Requirements for Powder-Actuated Fastening 
Systems 


ANSI/ISEA Z87.1 American National Standard for Occupational and 



http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-062.pdf�

http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-065.pdf�
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Educational Personal Eye and Face Protection 
Devices 


ANSI/ISEA Z89.1 American National Standard for Industrial Head 
Protection 


 
8.4 Forms 


 
AF Form 592 Welding, Cutting and Brazing Permit 
DFRC 117-1f Request for Deviation or Waiver 
D-WK 127-8 Dryden Safety Report 


 
 
9.0 ACRONYMS  
 


ACGIH American Conference of Government Industrial Hygienists. 
ANSI American National Standards Institute. 
ASME American Society of Mechanical Engineers. 
CGA Compress Gas Association. 
NFC National Fire Codes 
NFPA National Fire Protection Association 
OSHA Occupational Safety & Health Administration 
PPE Personal Protective Equipment. 
SOP Standard Operating Procedures 


 
 
 
  



http://server-mpo.arc.nasa.gov/Services/NEFS/�

http://server-mpo.arc.nasa.gov/Services/NEFS/�
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1.0 PURPOSE OF DOCUMENT 
 
This document describes procedures and guidelines, delegates authority, and assigns 
responsibility for managing the Dryden Flight Research Center (DFRC) Fire Safety 
Program. 
 
 
2.0 PROCEDURE SCOPE & APPLICABILITY 
 
Scope:  This procedure applies to DFRC fire prevention and protection. 
 
Applicability:  This procedure applies to all persons under DFRC supervision including 
on-site support contractors, grant recipients, and other partners to the extent specified 
in their contracts or agreements. 
 
 
3.0 OBJECTIVES & METRICS 
 
Objective:  Identify and report fire system discrepancies and track them to closure. 
Target:  Identify, track, and report all fire system discrepancies. 
Metric:  Number of fire system discrepancies identified versus discrepancies corrected. 
Metric data collection and formulation:  Spreadsheet in Code SH. 
Where reported:  Code S 
How often reported:  Monthly 
 
 
Objective:  Conduct emergency fire evacuation drills in specified buildings. 
Target:  100% of required annual emergency fire evacuation drills are held in specified 
buildings. 
Metric:  Number of annual fire evacuation drills required versus fire evacuation drills 
completed. 
Metric data collection and formulation:  Excel spreadsheet in Code SH. 
Where reported:  Code S 
How often reported:  annually 
 
 
4.0 WAIVER AUTHORITY 
 
Requests for waivers and variances to DFRC fire safety program will be made to the 
Office of Safety and Mission Assurance (Code S) on form DFRC 117-1f, Request for 
Deviation or Waiver.  Requests for waivers and variances to NASA safety instructions 



http://server-mpo.arc.nasa.gov/Services/NEFS/�
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are made to NASA HQ in accordance with instructions provided by NPR 8715.3, NASA 
General Safety Program Requirements, Para. 1.13, Safety Variance Process, and  
Para. 1.6, Risk Assessment and Risk Acceptance. 
 
 
5.0 RESPONSIBILITIES 
 


5.1 Center Director 
 


The Center Director appoints the Authority Having Jurisdiction (AHJ) for 
NASA fire protection in writing.  That person will be a safety or fire 
protection professional with requisite skills and knowledge to fulfill the role.  
For specific responsibilities of the AHJ, refer to NASA-STD-8719.11, 
NASA Safety Standard for Fire Protection. 


 
5.2 Directorates and Single Letter Directorates 


 
Ensure that regulations, codes, and guidelines pertaining to fire safety are 
strictly followed by persons under their supervision.   


 
5.3 Safety, Health, and Environmental Office 


 
The Chief, Safety, Health, and Environmental Office has safety oversight 
for the DFRC Fire Safety Program and will: 
A. Serve as the DFRC On-Scene Commander during fires. 
B. Ensure that a fire safety program is in place and advise management 


of fire safety matters. 
C. Include fire safety in scheduled and nonscheduled safety inspections. 
D. Investigate fire incidents and report findings to DFRC management 


and agencies as required. 
 


5.4 Senior Fire Protection Specialist 
 


The Senior Fire Protection Specialist works within the Safety, Health, and 
Environmental Office and is responsible for the following: 
A. Conduct fire protection engineering surveys and annual fire safety 


inspections of the DFRC facility.   
B. Review new and modification construction plans for compliance with 


fire codes. 
C. Teach fire safety classes to DFRC employees. 
D. Conduct fire drills. 
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E. Witness acceptance testing on new and repaired fire alarm and 
suppression systems. 


 
5.5 Protective Services 


 
When the Protective Services Control Center (PSCC) or PSCC Annex 
(DAOF) receives notification of a fire, Protective Services officers are 
dispatched to the fire site for crowd control and to provide assistance 
within their training and contractual responsibilities. 


 
5.6 Department of Defense 


 
A Support Agreement between Edwards Air Force Flight Test Center 
(AFFTC) (the provider) and Dryden Flight Research Center (DFRC) (the 
receiver) directs that emergency support be provided to DFRC by the 
AFFTC Fire Department to include fire fighting, rescue, hazardous 
materials incident responses, and fire truck standby services. 


 
5.7 Contracting Officer Technical Representatives (COTRs) 


 
COTRs ensure that contractors they oversee follow this document and 
other applicable directives and guidelines governing the DFRC Fire Safety 
Program.  COTRs will ensure that this DCP is incorporated by reference 
into all applicable Statement of Works (SOWs). 


 
5.8 Contracting Officer (CO) 


 
The CO will make this document a contract requirement for contractors 
working at DFRC. 


 
5.9 Facility Managers (FM) 


 
Facility Managers will maintain a Building Emergency Plan that includes 
fire prevention and protection, and emergency egress information, and will 
provide training regarding the plan to building personnel.  This plan will 
follow the requirements of 29 CFR 1910.38, Employee Emergency Plans 
and Fire Prevention Plans.  FMs may contact the Safety, Health, and 
Environmental Office for information and assistance in developing and 
implementing this required plan. 


 
5.10 Facilities Engineering & Asset Management Office (Code F) 


 
Code F provides training in the function and safe operation of DFRC 
facility emergency equipment.  An example would be to assist FMs in 
training personnel in the function and operation of building equipment to 
include fire detection and suppression equipment.  Code F provides 
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preventive maintenance and testing of fire suppression systems:  fire 
water storage/distribution systems, fire evacuation/alarm systems, and fire 
reporting systems for all DFRC buildings. 


 
5.11 Supervisors 


A. Ensure that persons under their supervision understand that following 
the DFRC Fire Safety Program is mandatory. 


B. Ensure that each employee knows their fire escape routes and 
receives workplace fire prevention training. 


C. Take action immediately to control any fire hazard. 
 


5.12 DFRC Personnel 
 


DFRC personnel will follow the instructions in this document and other fire 
prevention directives appropriate to their workplace.  Fire Safety violations 
are considered serious and may result in disciplinary action or dismissal. 


 
 
6.0 FIRE PREVENTION 
 
This procedure provides the minimum requirements necessary to eliminate or control 
fire hazards at DFRC.  DFRC will comply with a national consensus building code as 
determined by the Authority Having Jurisdiction (AHJ).  Applicable state and local 
requirements also apply to NASA’s fire protection program.  Where directives conflict, 
the most stringent will apply.   
 


6.1 Smoking 
 


Executive Order 13058, August 9, 1997, Subject:  Protecting Federal 
Employees and the Public From Exposure to Tobacco Smoke in the 
Federal Workplace, prohibits smoking in Federal buildings.  For detailed 
information on Smoking Locations, see NASA-STD-8719.11, Section 11.4. 


 
It is Center policy that smoking is not allowed in DFRC buildings or on 
roofs, government owned or leased vehicles, or in hazardous exterior 
locations.  Smoking rules for DFRC are as follows: 
A. Smoking at DFRC is only allowed in designated smoking areas.  


Smoking is not allowed within 25 ft. of doorways and building 
ventilation air intake openings.   


B. Smoking materials and matches will be discarded in receptacles 
designed for that purpose. 


C. Custodians will dump the contents of smoking receptacles into 
containers designed for such material.   
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6.2 Housekeeping 


 
Good housekeeping is an essential part of fire prevention.  Workplaces 
will comply with the housekeeping requirements of NASA-STD-8719.11, 
Safety Standard for Fire Protection, and follow basic housekeeping rules. 
A. Supervisors of areas that produce combustible trash such as paper, 


debris from machine and woodworking shops, vehicle repair, paint 
shops, construction sites, etc., will ensure such material is kept 
cleaned up and, in every case, will ensure that waste material is 
cleaned up by quitting time.   


B. Appropriate number and type of receptacles will be used to collect 
waste materials.  For example, shop rags that contain oil, grease, or 
solvents will be disposed of in approved containers with automatically 
self-closing lids. 


C. Combustible or flammable materials of any class will not be stored in 
proximity to heat-producing equipment or an ignition source. 


D. Items that would inhibit the means of egress will not be stored or used 
in corridors, stairwells, or other paths of egress. 


E. Items will not be stored in an area that would inhibit access to fire 
fighting or fire protection equipment. 


F. Flammable materials and liquids will be stored in appropriate cabinets 
or lockers and separated from noncompatible materials. 


G. Equipment, electrical bays, boiler, or furnace rooms are not to be used 
for storage. 


H. Material may not be stored in front of electrical panels or other 
equipment where access may be hindered in an emergency. 


I. Each section or office should periodically conduct a house cleaning 
project to remove materials such as files, paper items, boxes, and 
other fuel sources that no longer are in use.  


 
6.3 Aircraft Hangar and Aircraft Ramp Safety 


 
Fire safety policies and procedures for DFRC aircraft hangars and aircraft 
ramp areas are located in DCP-O-001, Aircraft Maintenance & Safety 
Manual.  


 
6.4 Heat, Flame, and Spark Producing Operations 


 
Yearly welding permits are required for approved welding shops at DFRC. 


  



http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-O-001.pdf�
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6.4.1 Welding, Cutting and Brazing Permit 


 
Welding, Cutting, and Brazing Permit (AF Form 592), generally 
called a “hot work permit,” obtained from the Safety, Health, and 
Environmental Office, is required for all heat, flame, and spark 
producing operations at DFRC.  A Safety Inspector will inspect the 
site in accordance with NFPA 51B, Fire Prevention in Use of 
Cutting and Welding Processes, before signing the permit.  One 
copy of AF Form 592 will be posted at the site and one kept in the 
Safety, Health, and Environmental Office.  When the task is 
completed, the on-site copy will be returned to the Safety, Health, 
and Environmental Office. 


 
Exception:  A permit is required for welding, cutting, or brazing, 
operations accomplished within the DFRC welding shop, for 
soldering conducted in electrical repair or fabrication shops, and for 
electrical appliances, other than space heaters.  (See Section 8.0, 
Electric Heaters, for space heater requirements.)  


 
6.4.2 Checklist For Hot Work Operations 


A. Provide adequate ventilation. 
B. Keep area clean. 
C. Do not perform operations 


1) In sprinkler-equipped facilities where sprinklers are 
inoperable; 


2) In explosive atmospheres; 
3) Within a 35 foot radius of combustibles unless combustibles 


are protected and a fire watch is present; 
4) In oxygen enriched atmospheres; 
5) In the vicinity of flammable liquids, gases, or vapors; 
6) On a container or pipe containing flammables or 


combustibles unless qualified to perform Hot Tap operations; 
7) In an area where heat, smoke, or other detectors set off 


automatic sprinkler systems. 
 


Provide a portable fire extinguisher and an assigned fire watch.  
Fire watchers must have fire extinguishing equipment readily 
available and be trained in its use. They must be familiar with 
facilities for sounding an alarm in the event of a fire. They will watch 
for fires in all exposed areas, try to extinguish them only when 
obviously within the capacity of the equipment available, or 
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otherwise sound the alarm. A fire watch must be maintained for at 
least a half hour after completion of welding or cutting operations to 
detect and extinguish possible smoldering fires. 


 
6.4.3 Other Heat, Flame, or Spark Producing Materials 


 
Candles and incense products are not permitted to be used at 
DFRC. 


 
 
7.0 FLEXIBLE ELECTRICAL CORDS & CABLES 
 
Flexible electrical cords and cables must meet the requirements of NFPA 70, National 
Electrical Code (NEC).  
 


7.1 Flexible electrical cords & cables 
 


Flexible electrical cords and cables will not be 
A. Used as a substitute for fixed wiring of a structure; 
B. Attached to a building surface; 
C. Routed through holes in walls, ceilings, floors, windows, or other 


similar openings; 
D. Concealed behind walls, ceilings, or floors; 
E. Placed where they could present a trip or fall hazard; 
F. Damaged, spliced, or have a missing grounding pin; 
G. Installed in raceways where not permitted by NEC; 
H. Allowed to remain after project is completed. 


 
7.2 Extension Cords 


 
Extension cords used for temporary wiring will comply with NEC, Article 
305, Temporary Extension Cords. 


 
 
8.0 ELECTRICAL HEATERS 
 
Electric heaters may not be used at DFRC until they are inspected and permitted by the 
Authority Having Jurisdiction (AHJ) in accordance with NASA-STD-8719.11, Section 
11.6.28, and must meet the following controls: 
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8.1 Electrical Heater Requirements 


A. The heater must be approved by a nationally recognized testing 
laboratory such as Underwriters Laboratories, Inc. (UL), Intertek and 
ETL Semko (ETL), or Canadian Standards Association (CSA)When 
permitted, a sticker will be attached to the heater.  The heater may not 
be moved to another location without a new permit. 


B. The heater may not be located near combustible materials such as 
paper, curtains, etc. 


C. The heater must have an automatic tip over shut off capability. 
D. The heater may not use an extension cord.  It must be connected 


directly to the electrical outlet. 
E. The heater power requirement may not exceed that of the electrical 


circuit to which it is connected. 
F. When not in use, the heater will be disconnected from the electrical 


outlet. 
 
 
9.0 PERSONAL ELECTRICAL APPLIANCES CONTAINING HEATING 


ELEMENTS 
 
Only UL, ETL, or CSA listed approved coffee makers, refrigerators, crock pots, toasters, 
and microwaves will be permitted for general office food preparation provided the 
electrical system is capable of supporting the load needed for these items.  Portable 
ovens, toaster ovens, deep fat fryers, and hotplates are not approved for use.  All 
permitted appliances must conform to the following controls: 


A.  Must be approved by a national recognized testing laboratory such as 
Underwriters Laboratories, Inc. (UL), Intertek and ETL Semko (ETL), or 
Canadian Standards Association (CSA).  Must be operated in accordance to 
manufacturer’s instructions. 


B. Must be equipped with an automatic shut-off, in the event the heater 
overheats or tips over. 


C. Will be unplugged unless approved by a Nationally Recognized Testing 
Laboratory (NRTL) for overnight plug-in.  All units will be unplugged when not 
in use for extended periods such as over weekends and holidays. 


D. In order to assure compliance with fire safety, each location where a coffee 
pot is located will have a notice posted including the name and telephone 
extension of the person responsible for the coffee pot.   


E. Coffee pots that do not meet the requirements of D above will be reported to 
Senior Fire Protection Specialist at the Safety, Health, and Environmental 
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Office.  First time offenders will be given a warning.  A second offense will 
result in the coffee pot being confiscated.  


F. Extension cords will not be used for appliances.  Appliances will be plugged 
directly into a permanent electrical socket. 


G. Appliances will not be located near combustible material such as paper, 
curtains, etc. 


H. Appliances will not overload the electrical circuit to which they are connected. 
 
Failure to observe the above controls could result in a fire, injury, and loss of NASA 
resources. 
 
 
10.0 FLAMMABLE & COMBUSTIBLE LIQUIDS 
 
Flammable and combustible liquids will be used and stored in accordance with NFPA 
30 and 29 CFR 1910.106, Flammable and Combustible Liquids.   
 


10.1 Flammable Liquids  
 


Dispensing into portable containers:  No delivery of any Class I liquids will 
be made into portable containers unless the container is constructed of 
metal, has a tight closure with screwed or spring cover, and is fitted with a 
spout or so designed that the contents can be poured without spilling. 


 
10.2 Portable Containers 


 
Portable containers of 12 gal (45 L) capacity or less will not be filled while 
in or on a motor vehicle.  Static charges can arc from the container to the 
supply nozzle and ignite the vapors from a flammable liquid.  To eliminate 
this hazard, take the following precautions: 
A. Use an approved portable container. 
B. Do not fill any portable container while it is inside a vehicle, a vehicle’s 


trunk, pick-up bed, or any surface except the ground. 
C. Keep filling nozzle in contact with the portable container at all times.  
D. Never use a “latch open device” to fill a portable container. 
E. Do not smoke or have open flames around filling operations. 
F. Read and follow rules and warnings on containers for handling 


flammable materials. 
G.  Vehicles and equipment will not be fueled in any buildings and 


hangars 
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10.3 Flammable/Combustible Liquid Transfer 


 
When a flammable or combustible liquid is transferred from one container 
to another, both containers will be effectively bonded and grounded to 
dissipate static electricity. 


 
10.4 General rules for handling flammable liquids 


A. Material Safety Data Sheets (MSDS) will be made available to all 
employees working with or near flammable or combustible liquids. 


B. Flammable-liquid-burning stoves and heaters will not be used without 
the approval of the Senior Fire Protection Specialist.  


C. Waste liquids will be handled in accordance with DFRC chemical 
management procedures contained in DCP-S-102, Environmental 
Management Systems Chemical Management.  Contact the Safety, 
Health, and Environmental Office for information on specific waste 
materials. 


D. Ignition sources will not be allowed in the vicinity of flammable or 
combustible liquids. 


E. Limit quantity of material to the amount needed both in use and in 
storage. 
1) Flammable and combustible liquids will be dispensed from safety 


cans that have been approved by a nationally recognized testing 
laboratory.  Safety cans will not be modified.  Safety cans, when not 
in use, will be stored in approved flammable liquid storage cabinets.  


F. Drums:  Safety procedures for drums containing flammable and 
combustible liquids are: 
1) Store drums in a vertical position 25 ft from buildings. 
2) Keep bungs closed except when transferring material. 
3) When transferring liquids into drums, use an approved funnel with 


an installed flash arrester or approved hand pumps.  (UL/FM 
approved)  


4) Shield drums from the sun and store away from ignition sources. 
5) Post “No Smoking” signs in the area. 
6) Keep an emergency spill kit near the drum storage area. 
7) Ensure a 20 lb. dry chemical fire extinguisher is located no less 


than 10 ft. or more than 50 ft. from the storage area. 
8) Flammable and combustible liquids will not be stored in 


refrigerators that are not specifically designed for such material. 



http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-102.pdf�
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9) Flammable and combustible liquids with a flash point of 100° F or 
above will not be used in aircraft hangars. 


 
For questions regarding flammable and combustible liquids, contact the 
Senior Fire Protection Specialist at the Safety, Health, and Environmental 
Office. 


 
 
11.0 FLAMMABLE GASES 
 


11.1 Fuel Gases 
A. Fuel gases will be stored and used in accordance with NFPA 54, 


National Fuel Gases.  
B. Liquefied Petroleum Gases (LPG) (propane, butane) will be stored and 


used in accordance with NFPA 58 and 29 CFR 1910.110.   
C. LPG containers will be stored outside buildings except for handheld 


LPG powered torches when stored in approved flammable storage 
cabinets. 


D. LPG will not be taken into confined spaces. 
E. LPG will not be used to power vehicles in hangars. 


 
11.2 Hydrogen 


 
Hydrogen is a highly flammable gas that requires special handling.  
Precautions required when handling or using either gaseous or liquid 
hydrogen, a cryogen, include: 
A. The hydrogen container and the area around the container will be 


properly vented. 
B. The location of the hydrogen containers, depending on their volume, 


will meet strict requirements as to distance from oxidizer gases, 
personnel, and electrical equipment, etc. 


C. Hydrogen storage areas will be permanently placarded such as:  
“HYDROGEN-FLAMMABLE GAS – NO SMOKING – NO OPEN 
FLAMES.” 


D. Hydrogen will not be stored in containers not labeled for such use.   
 


For details in the safe handling and utilization of gaseous and liquid 
hydrogen see 29 CFR 1910.103, Hydrogen. 
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11.3 Oxygen Cylinders 


 
Oxygen cylinders in storage will be separated from fuel gas cylinders or 
combustible materials by a minimum distance of 20 ft or by a barrier of 
noncombustible material at least 5 ft high, and above the line of sight of 
the oxygen and fuel cylinders with a fire-resistance rating of at least 30 
minutes. 


 
11.4 Bulk and Liquid Oxygen 


 
Bulk and liquid oxygen (a cryogen) separation distances from flammables 
and structures are listed in 29 CFR 1910.104, Oxygen.  In general, the 
minimum separation distance between bulk and liquid oxygen systems to 
exposures is 50 ft. to combustible structures and 25 ft. from any structures 
with fire-resistive exterior walls or sprinklered buildings of other 
construction, but not less than one-half the height of adjacent side wall of 
the structure. 


 
11.5 Oxygen-Fuel Gas Systems 


 
Oxygen-fuel gas systems (generally acetylene) will be used in accordance 
with NFPA 51-B.  Acetylene will not be taken into confined spaces.  


 
 
12.0 MAGNETIC SECURITY DOOR LOCKS 


A. May not be used on exit doors where flammable liquids, hazardous 
chemicals, or explosives are handled or stored. 


B. May not be installed in buildings that do not have automatic sprinklers or an 
automatic fire detection system that releases the magnetic door lock upon 
activation. 


C. The door must allow exit by sensor, by loss of controlling power, or by an 
emergency switch. 


 
Exceptions:  These restrictions do not apply to electric door latches that allow override 
by operating a door handle or panic bar. 
 
 
13.0 CONSTRUCTION, ALTERATIONS, & DEMOLITION 
 
Fire safeguarding for construction, alteration, and demolition will be in accordance with   
NFPA 241, Standard for Safeguarding Construction, Alteration, and Demolition 
Operations.  Some general fire safety rules are: 


A. Flammable or combustible materials will not be dispensed inside buildings. 
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B. Operation where heat, flame, and spark production occurs will require an AF 
Form 529, Welding, Cutting, and Brazing Permit, from the Safety, Health, and 
Environmental Office.  


C. Sites will be kept accessible to the Fire Department. 
D. Contractors will not shut down, shut off, disconnect, block, or otherwise impair 


any fire protection sprinkler system, fire hydrant, fire alarm system, special 
extinguishing, or other installed fire protection system without prior authority in 
writing from the AHJ. 


E. Egress and ingress paths will be kept open for workers and emergency 
personnel. 


F. Flammable and combustible materials will be kept to a minimum and removed 
and properly stored at the end of each shift unless approved by the AHJ. 


 
 
14.0 PORTABLE STRUCTURES  
(Trailers, Mobile Homes, Relocatable Buildings, etc.) 
 


A. Single trailers will be placed 25 ft. from permanent building and 10 ft. apart 
unless a firewall separates the trailers. 


B. Interconnected trailers (complexes) will be placed 50 ft. from permanent 
buildings. 


C. If normally occupied, will have a fire alarm connected to the DFRC fire alarm 
system.   


D. Interior finishes will comply with permanent building codes. 
E. Portable structures will not block roads, access to building, fire lanes, or fire 


hydrants. 
F. Portable structures will be anchored in accordance with NASA and Air Force 


standards.  
 
 
15.0 HOLIDAY LIGHTS & WIRING 
 


A. Temporary wiring for holiday decoration must be approved by the Chief, 
Safety, Health, and Environmental Office.  Wiring, including extension cords, 
must meet NFPA 70 Standard. 


B. Holiday electrical decorations will be approved by a nationally recognized 
testing laboratory such as Underwriters Laboratories. 


C. Electric decorations will not be placed on metal trees or other metal objects.  
D. Interior electrical decorations will be disconnected from the electrical outlet at 


the end of the workday. 
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E. Temporary wiring for holiday decorations and lights are allowed for no more 
than 30 days. 


 
 
16.0 NATURAL RESIN-BEARING CUT TREE 
 
A permit issued by the DFRC Senior Fire Protection Specialist is required before a 
natural resin-bearing cut tree is allowed into any DFRC building.  DFRC Senior Fire 
Protection Specialist will use California Fire Code, Appendix IV-B for a reference. 
 
 
17.0 FIRE PROTECTION 
 


17.1 Fire Department Access 
 


Fire lanes have been established throughout DFRC to allow the Edwards 
AFB Fire Department to gain access to buildings and critical locations 
when responding to fires and emergencies.  These fire lanes are posted 
and are to be kept clear at all times unless entry is approved by the DFRC 
Senior Fire Protection Specialist. 


 
17.2 Reporting Fires 


 
Manual Alarm Pull Stations:  Fires may be reported at DFRC by using 
manual alarm pull stations located throughout DFRC buildings.  The 
manual alarm system notifies both the DFRC PSCC and the Edwards AFB 
Fire Department.  The manual alarm system at the DAOF only notifies the 
DAOF PSCC Annex. 


 
Emergency 911 Telephone System 


 
Fire department response is required for all fires. 


• At the DFRC main campus, the EAFB fire department responds to all 
fires. 
o From installed landline telephones at DFRC, dial 911.   
o If using a cellular phone at DFRC, dial 661-276-3256. 


• At the DAOF, the LA County Fire Department provides support for 
structural fires, and the Plant 42 Fire Department provides support for 
aircraft fires. 
o From installed landline telephones at DAOF, dial 911 for all types of 


fires (Structural and aircraft).   
o If using a cellular phone at DAOF, dial 661-275-5504.  
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o For aircraft fires at DAOF, Plant 42 Fire Department Dispatch must 
be called at 661-572-2271. 


 
Emergency 911 information at the DFRC will be forwarded to the USAF 
Fire Department by the PSCC.  Emergency 911 information at the DAOF 
will be forwarded by the PSCC Annex to LA County 911 emergency 
services.  Persons using the emergency 911 telephone system must give 
the dispatcher information regarding the fire providing their safety is not 
jeopardized.  This information should include: 


1) Caller’s name and location. 
2) Location and size of the fire. 
3) What is burning?  If a hazardous material is burning, give the name 


of the material if possible. 
4) What is being done, i.e., is someone fighting the fire? 
5) Is area or building being evacuated? 
6) Request for medical assistance if there is an injury or the possibility 


that someone could become injured. 
7) Hang up after being told to do so or when personal safety is a 


factor. 
 


17.3 Sprinkler Suppression Systems 
 


The majority of the workplaces and offices at DFRC are protected by 
water sprinkler systems.  These systems are charged, meaning the water 
line is under pressure at all times.  The system is activated by a heat 
sensitive element, usually set for 165° F., at the sprinkler head.  Water 
running in the system sets off alarms at DFRC PSCC and at Edwards AFB 
Fire Department.  Sprinkler heads can be damaged or rendered inefficient 
if not protected.  Some rules to follow in protecting sprinkler heads are: 
A. Keep heat away from the sprinkler heads. 
B. Allow at least 18 inches for material clearance from sprinkler heads to 


prevent interference with the water-spray pattern. 
C. Do not use sprinkler heads or piping to hang decorations or other 


foreign objects.   
D. Keep sprinkler control valves clear in order for them to be operated.  


 
17.4 Foam Suppression Systems 


 
All aircraft hangars at DFRC (except Bldg. 4833) utilize a foam 
suppression system.  This system is an uncharged system that is 
activated when cross-zoned heat sensors detect a rate of rise in 
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temperature in zones A and B.  .  The system may also be activated 
manually.  When activated, a horn sounds, and if the system is not 
manually over- ridden within 15 seconds, the system charges and begins 
spraying.  


 
17.5 Fire Suppression, Detection, and Alarm System Outages 


 
A. Whenever a fire suppression (e. g., sprinkler, standpipe, water 


distribution), detection, or alarm system is removed from service for a 
period in excess of four hours, the AHJ must be notified. 


 
B. Whenever a fire suppression, detection, or alarm system is removed 


from service for any duration, an approved fire protection system 
impairment plan/procedure must be implemented and approved by the 
fire protection engineer and the fire department responsible for initial 
response must be notified. 


 
 
18.0 PORTABLE FIRE EXTINGUISHERS 
 
Portable fire extinguishers are used to control small incipient fires.  In the case of a 
small incipient fire, the portable extinguisher may control the fire totally; however, at 
DFRC, the PSCC and, at the DAOF, the PSCC Annex will be notified.  It is essential 
that persons trained to use fire extinguishers know the type and location of fire 
extinguishers in their workplace.  Portable fire extinguishers are inspected monthly and 
given a thorough inspection annually by Code F.  Monthly inspections will ensure that: 


A. Extinguishers are in an accessible and visible location. 
B. Operating instructions are legible. 
C. Seals are intact with no physical damage showing. 
D. Extinguishers are full and pressure gages are in operable range. 


 
If a fire extinguisher is found to be missing, have low pressure, or in other ways indicate 
the need for attention, notify the Facilities Trouble Desk at 661-276-3865. 
 


Table 1 – Choosing the correct fire extinguisher 
 


Class of 
Fire 


Characteristics of Burning 
Material Extinguisher 


Class A Ordinary combustible material such 
as cellulose, wood, paper, cloth, 
plastics, or rubber. 


Water, multipurpose dry 
chemical (ABC) 


Class B Flammable & combustible liquids, 
oils, gasoline, alcohol, & solvents.  
(See note #1) 


Carbon dioxide, or dry 
chemical (BC or ABC).  (See 
NOTE 1) 
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Class C Electrical equipment & electrical 
wiring 


Carbon dioxide, dry chemical 
(BC or ABC), or halons.  (See 
NOTE 2) 


Class D Burning magnesium, thorium, 
uranium, potassium, & sodium 
metals 


G-1 powder (special graphite) 
or sodium chloride. 


Class K Fires in cooking appliances that 
involve combustible cooking 
materials (vegetable or animal fats 
and oil) 


Potassium Acetate Solution 


 
NOTE 1:  Do not use water on a flammable or combustible liquid fire, 
burning metals, or cooking oils and fats; it will likely spread or accelerate 
the fire. 


 
NOTE 2:  Do not use water on energized electrical equipment 
(electrocution could occur) or dry chemicals on essential electrical 
equipment.  An electrical equipment fire can often be controlled by 
isolating the equipment from its power source (i.e., unplug it or turn it off). 


 
 
19.0 FIRE BARRIERS 
 
Fire barriers such as fire doors, windows, and firewalls are placed at strategic locations 
to block the spread of fire and smoke.  Where fire barriers are used, the following rules 
apply: 


A. Fire doors may not be blocked or wedged open and must operate freely. 
B. Fire doors must contain labels from a national recognized testing laboratory. 
C. Penetrations through firewalls must be sealed with UL listed fire-blocking 


materials. 
D. Ceiling tiles will be replaced at the end of each day or at the completion of a 


task that required their removal. 
 
 
20.0 MEANS OF EGRESS  
 
The means and ability to exit a building in the event of an emergency is extremely 
important.  Some basic rules of egress are: 


A. Exit doors and the routes to reach them will be properly identified.  In DFRC 
buildings, there are evacuation maps in each hallway showing the fastest or 
safest route of egress. 


B. Locks on exit doors that would preclude a person from exiting are not 
permitted and the door must be able to be opened with a single operation. 
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C. Emergency exit doors must be at least 28 inches wide and have exit signs 
over them. 


D. Hallways, corridors, and doorways used for emergency routes must be kept 
clear and accessible at all times.  NOTE:  Any item 60” or taller including, but 
not limited to, floor-supported shelving, file cabinets, storage cabinets, racks, 
etc., that could fall and cause injury or impede egress are required to be 
secured to prevent tipping during an earthquake.  In addition, heavy objects 
that could fall in the event of an earthquake will be secured or stored below 
60”.  Storage racks that are designed to be anchored (i.e., if they have 
anchoring points at the base) or if they present a tipping hazard in the event 
of an earthquake, will be braced or anchored. 


 
For questions on your work area egress procedures, contact your assigned Fire Warden 
or call the Dryden Safety, Health and Environmental office.   
 
 
21.0 TRAINING & CERTIFICATION 
 
OSHA regulations require that persons who use a fire extinguisher in the workplace 
must be trained in its use.  This training applies to Fire Wardens and other persons at 
DFRC who are required or desire to have the training. 
 


21.1 Fire Extinguisher Training 
 


At a minimum, within thirty days of employment all new employees will 
receive an introduction to emergency systems that includes how to 
activate the emergency services system, the operation of fixed systems, 
the evacuation plan for the building and the facility, awareness of 
emergency signals, hazard recognition and reporting, and the use of 
portable fire suppression equipment within their normal work environment.  
Personnel that are required to use fire extinguishers will be instructed in 
their use in accordance with OSHA 1910.157. 


 
21.2 Refresher Training 


 
Refresher fire extinguisher training is required annually.  The training will 
include a hands-on exercise under the same conditions that they would be 
expected to encounter in the work place. 


 
21.3 Certification 


 
The DFRC Senior Fire Protection Specialist will maintain a list of trainees 
and issue a certificate to those persons who successfully complete fire 
extinguisher training. 
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22.0 MANAGEMENT RECORDS & RECORD RETENTION 
 
The DFRC Senior Fire Protection Specialist maintains fire incident reports, fire drills, 
witness test of systems reports and hot work permits.  These records are to be 
accessible to supervisors, employees, and authorized persons for 3 years and then 
destroyed in accordance with NPG 1441.1, Records Retention Schedules; [3400] (N 15-
38) D, and DFRC records management procedures.  Destruction of any records, 
regardless of format, without an approved schedule is a violation of Federal law. 
 
 
23.0 RELEVANT DOCUMENTS 
 


23.1 Authority Documents 
 


29 CFR 1910 Subpart L – Fire Protection  
29 CFR 1926 Subpart C – Section 24 Fire Protection and 


Prevention 
29 CFR 1960 Program Elements for Federal Employee 


Occupational Safety and Health Programs  
NPD 8700.1 NASA Policy for Safety and Mission Success. 
NPR 8715.3 NASA General Safety Program Requirements  
NPD 8820.2 Design and Construction of Facilities 
NPR 8820.2 Facility Project Implementation Guide 
NASA-STD 8719.11 Safety Standard for Fire Protection 
NASA-STD 8719.12 Safety Standard for Explosives, Propellants, and 


Pyrotechnics 
Executive Order 13058 Smoking in Federal Buildings 
DCP-O-001 Aircraft Maintenance & Safety Manual 
National Fire Protection Association (NFPA) Fire Codes and Standards.  The 
use of NFPA Recommended Practices (Appendices) contained in NFC is 
encouraged, but is not mandatory unless specified in STD 8719.11, Safety 
Standards for Fire Protection. 
Cal-OSHA General Industry Safety Orders, Title 8, Group 27 
Appropriate portions of NFPA 101, Life Safety Code Handbook 
NFPA National Electric Code Handbook 


 
23.2 Reference Documents 


 
29 CFR 1910.103 Hydrogen 
29 CFR 1910.104 Oxygen 



http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-O-001.pdf�
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29 CFR 1910.106 Flammable and Combustible Liquids 
California Fire 
Code 


Appendix IV-B 


DCP-O-001 Aircraft Maintenance & Safety Manual 
DCP-S-102 Environmental Management System Chemical 


Management 
 


23.3 Forms 
 


AF 592 Welding, Cutting, and Brazing Permit 
DFRC 117-1f Request for Deviation or Waiver 


 
 
24.0 ACRONYMS & DEFINITIONS 
 


24.1 Acronyms 
 


AFFTC Air Force Flight Test Center 
AHJ Authority Having Jurisdiction 
CO Contracting Officer 
COTR Contracting Officer Technical Representative 
CSA Canadian Standards Association 
ELT Intertek and ELT Semko 
FM Facility Manager 
LPG Liquid Petroleum Gases 
MSDS Material Safety Data Sheet 
NEC National Electrical Code 
NFPA National Fire Protection Association 
NRTL Nationally Recognized Testing Laboratory 
OSHA  Occupational Safety & Health Administration 
PSCC Protective Services Control Center 
SOW State of Work 
UL Underwriters Laboratories 


 
24.2 Definitions 


 
Automatic Fire 
Detection Device 


A device that detects the presence of fire by heat, 
flame, light, smoke, or other products of combustion. 


  


Automatic A system that when it detects a product of 



http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-O-001.pdf�

http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-102.pdf�
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Sprinkler System combustion, usually heat, automatically sprinkles the 
area with water.  DFRC uses this system to control 
fires in office and work areas. 


  


Carbon Dioxide 
(CO2) 


A fire extinguisher agent that is colorless, odorless, 
and electrically nonconductive.  CO2 works by 
reducing the amount of oxygen and fuel vapor in the 
air to the point that combustion cannot occur.  Limits 
on the use of CO2 exist where there are people as it 
can cause asphyxiation if inhaled. 


  


Dry Chemical An extinguishing agent composed of various 
chemicals that have the capability to reduce 
oxygen/fuel vapors. 


  


Dry Powder A compound used to control or extinguish Class D 
fires. 


  


Fire Classification  
 Class A Fires of ordinary combustible materials, such as wood, 


cloth, paper, rubber, and most plastics. 
 Class B Fires in flammable or combustible liquids, gases, 


greases, and similar materials including some rubber 
and plastics. 


 Class C Fires that involve energized electrical equipment 
where the electrical non-conductivity of the 
extinguishing media is of importance.  The electrical 
equipment must be de-energized before Class A or B 
approved extinguishers may be used on the fire, and 
then with caution. 


 Class D Fires in combustible metals, such as magnesium, 
titanium, zirconium, sodium, and potassium. 


 Class K Fires in cooking appliances that involve combustible 
cooking materials (vegetable or animal fats and oil) 


   


Flammable Liquids Class Flash Point Boiling 
Point 


 IA Below 73 deg. F Below 100 
deg F 


 IB Below 73 deg F Above 100 
deg F 


 IC Above 73 deg F Below 100 
deg F 


 II Above 100 deg F Below 140 
deg F 


 III At or Above 140 deg F  
  


Halons Colorless, electrically nonconductive liquefied gas that 
extinguishes fires by inhibiting the chemical chain 
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reaction of fuel and oxygen.  Halons are damaging to 
the ozone layer and are being phased out.  There are 
two types of halon in used at DFRC 


 Halon 1211 (bromochlorodifluoromethane):  Halon 1211 is in fire 
extinguishers in hangars, on the NASA flight line, and 
in some electrical equipment rooms. 


 Halon 1301 (bromotrifluoromethane):  Used in building 4838 on 
the second floor computer room. 


  


Incipient Stage 
Fire 


A fire that is in an early or beginning stage.  Generally 
this type of fire is small enough that a person trained 
in the use of a portable fire extinguisher can easily put 
it out. 


  


Inergen A noncorrosive gas that does not support combustion 
or react with most substances.  It is used under the 
false flooring in computer rooms.  This agent has no 
impact on the ozone or environment. 
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1.0 PURPOSE OF DOCUMENT 
 
This document describes procedures, delegates authority, and assigns responsibility for 
managing the Dryden Flight Research Center (DFRC) lockout / tagout program. 
 
 
2.0 PROCEDURE SCOPE & APPLICABILITY 
 
Scope:  This procedure principally applies to non-aircraft lockout / tagout activity.  
 
This procedure provides the minimum implementation requirements needed to control 
occupational injuries and illnesses resulting from the installation, service, or 
maintenance of equipment that use or contain a hazardous energy source and their 
administrative controls.  These sources include: 


A. Electrical – Equipment or machines using electrical energy at or above 50 
volts.  


B. Mechanical – Mechanical energy sources such as springs, flywheels, or 
rotating parts that if not locked and blocked out, can cause bodily injury or 
equipment damage  


C. Compressed air 
D. Hydraulic systems 
E. Chemical sources – Any toxic, corrosive, flammable, or explosive material in 


a solid, dust, liquid, vapor, or gaseous state that has the potential to cause 
injury to an unprotected employee 


F. Gas and fluids – When under pressure or that meet the Chemical Sources 
definition above. 


G. Thermal energy – Any source of conductive, convective, or radiant thermal 
energy with the potential of causing injury 


H. Radiation – Any source of ionizing or non-ionizing radiation that has the 
potential of causing injury. 


 
Applicability:   This procedure applies to all personnel and organizations that conduct 
or supervise lockout and/or tagout and administrative locking and/or tagging operations 
and to on-site support contractors, grant recipients, and other partners to the extent 
specified in their contracts or agreements. 
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3.0 PROCEDURE OBJECTIVES, TARGETS, METRICS, & TREND 


ANALYSIS 
 


Objective: Identify, eliminate, and control potential hazards when servicing or 
conducting maintenance on machines or equipment where 
unexpected start up or the release of stored energy or chemicals 
could cause injury to employees. 
 


Target: Zero personnel injuries and/or equipment or property damage 
 


Metric: Number of incidents of personnel injury and/or equipment or property 
damage 


  
Objective: Identify, and correct or eliminate deviations or deficiencies and 


safety concerns in lockout / tagout procedures through annual 
inspections in this procedure. 
 


Target: Zero personnel injuries and/or equipment or property damage 
caused by deviation from or deficiencies in LOTO procedures. 
 


Metric: Results of annual inspections. 
 
Trend Analysis:  Metrics will be analyzed to determine whether procedural objectives 
have been met. 
 
 
4.0 WAIVER AUTHORITY 
 
This procedure may not be waived. 
 
 
5.0 RESPONSIBILITIES 
 


5.1 Organizations 
 


Organizations that perform lockout / tagout operations will provide the 
necessary resources (i.e., training, periodic inspections) to all required 
personnel to ensure they are aware of and familiar with the requirements 
of the DFRC lockout / tagout program. 
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5.2 Chief, Safety, Health, & Environmental Office (Code SH) 


 
The Chief of the Safety, Health, and Environmental Office has oversight 
for the DFRC lockout / tagout program and as such incurs the following 
responsibilities:  
A. Development of a lockout, tagout, and administrative locking / tagging 


program for DFRC. 
B. Will perform, along with authorized personnel, inspections of the 


lockout / tagout program.   
C. Investigation of lockout, tagout, and administrative locking / tagging 


incidents and report of findings to DFRC management and required 
agencies. 


 
5.3 Organizations (Responsible Organizations, including Contractors) 


 
The responsible organization conducting lockout and/or tagout must 
develop, document, and utilize equipment and/or system-specific lockout 
and/or tagout procedures.  Organizations conducting lockout / tagout at 
DFRC are required to maintain records of such activities. 


 
The organization conducting lockout and/or tagout for power generation, 
transmission, and distribution will maintain a current, written process 
specific to DFRC facilities and specific to the associated equipment. 


 
5.4 Supervisors  


A. Ensure that persons who work under their supervision understand the 
potential hazards of the energy sources they work with. 


B. Ensure that persons who conduct or are involved with lockout, tagout, 
or administrative control operations follow appropriate procedures. 


C. Provide necessary resources for training of employees who conduct 
lockout / tagout or administrative control operations.  See Section 7.0, 
Training Requirements. 


D. Designate who is an authorized, affected, or other employee. 
E. Keep a record of personnel designations and their training records. 
F. Be knowledgeable in their system discipline and act as the authorized 


person where applicable.  
G. Notify the DFRC Safety, Health, and Environmental Office of any 


known or suspected hazards regarding lockout / tagout, and stop work 
if any potential hazards are discovered. 
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H. Assist Safety and Health personnel in investigating lockout / tagout 
incidents.  


 
5.5 Authorized Employees 


A. Initiate the lockout / tagout process and ensure the process is 
conducted properly and in its entirety. 


B. Have required training and a thorough understanding of lockout / 
tagout procedures. 


 
 
6.0 LOCKOUT, TAGOUT, & ADMINISTRATIVE CONTROL 


PROCEDURES 
 
Responsible organizations will develop, document, and use written procedures for the 
control of potentially hazardous energy when employees are engaged in the activities 
covered by this section.  For mixed work groups involving civil service, various 
contractors, and/or subcontractors, one common procedure will be developed for that 
group by the organization responsible for the equipment or system in question. 
 


6.1 Exceptions 
 


The responsible organization need not document the required procedure 
for a particular machine or equipment when all of the following elements 
exist:  
A. The machine or equipment has no potential for stored or residual 


energy or reaccumulation of stored energy after shut down that could 
endanger employees. 


B. The machine or equipment has a single energy source that can be 
readily identified and isolated. 


C. The isolation and locking-out of that energy source will completely  
de-energize and deactivate the machine or equipment. 


D. The machine or equipment is isolated from that energy source and 
locked out during servicing or maintenance. 


E. A single lockout device will achieve a locked out condition. 
F. The lockout device is under the exclusive control of the authorized 


employee performing the servicing or maintenance. 
G. The servicing or maintenance does not create hazards for other 


employees. 
H. The responsible organization, in using this exception, has had no 


accidents involving the unexpected activation or re-energization of the 
machine or equipment during servicing or maintenance. 
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6.2 Steps Required for Lockout / Tagout  


 
All Lockout / Tagout and Administrative LOTO activities will be 
documented on (D-WK 234-8), Lockout / Tagout Activity Log.  


 
The procedures will clearly and specifically outline the scope, purpose, 
authorization, rules, and techniques to be used for the control of 
hazardous energy and the means to enforce compliance including, but not 
limited to, the following:  
A. A specific statement of the intended use of the procedure.  
B. Specific procedural steps for shutting down, isolating, blocking, and 


securing machines or equipment to control hazardous energy.  
C. Specific procedural steps for the placement, removal, and transfer of 


lockout or tagout devices and the responsibility for them. 
D. Specific requirements for testing a machine or equipment to determine 


and verify the effectiveness of lockout devices, tagout devices, and 
other energy control measures. 


 
For equipment requiring written lockout / tagout procedures, organizations 
will use form D-WK 226-8, Lockout / Tagout Procedure. 


 
Step 1 – Notification 
The authorized employee will verbally notify affected and other 
employees: 
A. That service or maintenance on equipment or machines is to be 


performed in their area and that the machine or equipment must be 
shut down and locked out / tagged out to perform the servicing or 
maintenance.  


B. Why lockout / tagout is being done and to not interfere with lockout / 
tagout devices.  


C. Of any unsafe conditions around the work area resulting from the 
lockout / tagout.  


 
Step 2 – Preparation for Shutdown & Source identification 
The authorized employee initiating the lockout and/or tagout will have the 
knowledge of the type and magnitude of the energy, the hazards of the 
energy to be controlled, and the method or means to control the energy. 


 
If a situation occurs whereby the authorized employee is unsure of  
lockout / tagout procedures, the employee will obtain assistance from 
his/her supervisor and/or Code SH before continuing.  


 



http://server-mpo.arc.nasa.gov/Services/NEFS/�

http://server-mpo.arc.nasa.gov/Services/NEFS/�
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Step 3 – Isolation Machine or equipment isolation 
All energy isolating devices that are needed to control the energy to the 
machine or equipment will be physically located and operated in such a 
manner as to isolate the machine or equipment from the energy source(s). 


 
Step 4 – Lockout / Tagout 
The authorized employee will affix all lockout / tagout devices to all energy 
isolating devices.  
A. Lockout 


1) The lockout tag must be legible, fully filled out, and at the minimum 
contain the: 
a) Identity of the employee applying the device(s) and contact 


information 
b) Date attached 
c) Time attached 


2) Tag must be attached with an appropriate locking device. 
3) Lockout devices must be affixed in a manner that will hold the 


energy isolating devices in a "safe" or "off" position. 
4) If an energy isolating device is capable of being locked out, the 


responsible organization’s energy control program will utilize 
lockout unless the responsible organization can demonstrate that 
the utilization of a tagout system will provide full employee 
protection.  


B. Power Generation, Distribution, & Transmission Lockout, and/or 
Tagout 
The responsible organization conducting lockout and/or tagout for this 
purpose will maintain a current, written process using D-WK 226-8 
specific to the associated equipment.  The procedure must detail the 
methods of safe de-energizing of equipment, the prohibited use of 
control circuit devices and interlocks as energy isolation devices, 
mitigation of stored energy in capacitors and high capacitance 
elements, and mitigation of nonelectrical stored energy that could re-
energize circuits.  Only a qualified employee authorized on the 
equipment being locked out and/or tagged out will operate the 
operating controls to de-energize such equipment, dissipate, and 
mitigate stored energy, test to ensure de-energization, and re-energize 
the equipment after conclusion of the operation. 


C. Unable to Lockout  
Where a system, machine, or equipment cannot be locked out, the 
responsible organization will develop specific written procedures, in 
compliance with tagout procedures, that provide a level of safety equal 
to lockout for the task being performed.  These procedures will be 
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submitted to the Code SH for review before work begins.  In 
demonstrating that a level of safety is achieved in the tagout program 
that is equivalent to the level of safety obtained by using a lockout 
program, the responsible organization must demonstrate full 
compliance with all tagout-related provisions of this procedure together 
with such additional elements as are necessary to provide the 
equivalent safety available from the use of a lockout device.  Additional 
means to be considered as part of the demonstration of full employee 
protection must include the implementation of additional safety 
measures such as the removal of an isolating circuit element, blocking 
of a controlling switch, opening of an extra disconnecting device, or the 
removal of a valve handle to reduce the likelihood of inadvertent 
energization. 


D. Tagout 
Tagout devices, including their means of attachment, must be 
substantial enough to prevent inadvertent or accidental removal.  
Tagout device attachment means will be of a nonreusable type, 
attachable by hand, self-locking, and nonreleasable, with a minimum 
unlocking strength of no less than 50 pounds and having the general 
design and basic characteristics of being at least equivalent to a one-
piece, all-environment-tolerant nylon cable tie. 


E. Lockout / Tagout Devices 
After a lockout / tagout device has been attached to an energy isolating 
means, it is not to be removed by anyone except the authorized 
employee who applied it, and it is never to be bypassed, ignored, or 
otherwise defeated.  In the absence of the authorized individual who 
attached the lockout / tagout device, refer to Step 9, Exceptions, for 
guidance. 


 
Lockout Lock 
Note:  Initial supply of locks and tags for lockout / tagout and 
administrative locking and tagging will be supplied by the Code SH office.  
Thereafter, the responsibility to obtain locks and tags, and the expense 
thereof will be the responsibility of the responsible organizations 
conducting lockout / tagout.  A lock used to ensure the energy isolating 
device it is attached to remains in a de-energized state and cannot be  
re-energized without removing the lock with the following specifications:  
• Master® brand with keyed different design  
• Varying shank lengths may be used dependent on the application   
• Lockout / tagout locks will be red in color 
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Example of lockout / tagout lock 


 
 
 
 
 
 
 
 
 
 
 


 
Lockout Tag 
A tag used to readily identify a lockout / tagout state of equipment and 
machinery with the following specifications:  


 
Tagout devices must warn against hazardous conditions if the machine or 
equipment is energized and must include a legend such as the following: 
Do Not Start.  Do Not Open.  Do Not Close.  Do Not Energize.  Do Not 
Operate. 
• At least 5" in height x 3" in width 
• Plastic durable-tag design 


 
Example of Lockout Tag 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
F. Group Lockout / Tagout  


Each authorized employee will affix a personal lockout or tagout device 
to the group lockout device, group lockbox, or comparable mechanism 
when he or she begins work, and will remove those devices when he 
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or she stops working on the machine or equipment being serviced or 
maintained. 


 
The task lead or supervisor, who must also be an authorized 
employee, will oversee the removal of the locks and tags, and will 
be responsible for: 
1) Overseeing shift change procedures 
2) The release of stored energy 
3) Verification of energy isolation 
4) Lockout removal 
5) Properly restoring the equipment to service 


 
For single-lock energy isolating devices, the key to the lockout 
device will be placed in a lock box and each group’s authorized 
employee will attach their lock and tag to the lock box.  The lock 
box will be in the sole possession of an authorized supervisor or 
authorized designee who will oversee the removal of each group’s 
lock.  


G. Shift Change 
Specific procedures must be utilized during shift or personnel changes 
to ensure the continuity of lockout or tagout protection, including 
provision for the orderly transfer of lockout or tagout device protection 
between off-going and on-coming employees, to minimize exposure to 
hazards from the unexpected energization or start-up of the machine 
or equipment, or the release of stored energy.  As a minimum, there 
will be a “tailgate” type meeting between the off-going and on-coming 
supervisors accountable for the machine or equipment in question to 
exchange pertinent information to ensure the safety of personnel and 
equipment.  (See form D-WK 226-8.) 


H. Outside Personnel (Contractors, etc.) 
Whenever outside servicing personnel (contractors) are to be engaged 
in activities covered by the scope and application of this procedure, the 
onsite employer and the contractor will inform each other of their 
respective lockout or tagout procedures, and the on-site employer’s 
(DFRC) lockout / tagout program will be followed. 


 
Step 5 – Release Stored Energy 
The authorized employee must ensure all stored or residual energy is 
relieved, disconnected, restrained, and otherwise rendered safe.  Stored 
energy devices or equipment such as capacitors, loaded springs, elevated 
machine members, hydraulic and pneumatic systems, and air, gas, steam, 
water pressure, etc., must be dissipated or restrained with appropriate 
methods such as grounding, repositioning, blocking, bleeding down, 



http://server-mpo.arc.nasa.gov/Services/NEFS/�
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venting, etc.  If there is a possibility of reaccumulation of the stored energy 
to a hazardous level, verification of isolation must be continued until the 
servicing or maintenance is completed, or until the possibility of such 
accumulation no longer exists.  


 
Step 6 – Verification of Energy Isolation  
The authorized employee must verify the equipment is disconnected from 
the energy source(s) by: 
A. Operating the start button or other normal operating control(s), to 


confirm the equipment does not function. 
CAUTION:  Be sure to turn the controls back to off or neutral 
position after verification.  


B. Testing to make certain the equipment is de-energized.  The machine 
or equipment is now locked and/or tagged out. 


 
Step 7 – Perform Servicing or Maintenance  
Complete all required servicing and maintenance.  


 
Testing or positioning of machines, equipment, or 
components thereof:  
In situations in which lockout or tagout devices must be temporarily 
removed from the energy isolating device and the machine or 
equipment energized to test or position the machine, equipment, or 
component thereof, the following sequence of actions will be 
followed by Authorized Employees:  
A. Clear the machine or equipment of tools and materials.  


Remove employees from the machine or equipment area.  
B. Remove the lockout or tagout devices as necessary. 
C. Energize and proceed with testing or positioning.  
D. De-energize all systems and reapply energy control measures 


to continue the servicing and/or maintenance. 
 


Step 8 – Lock and/or Tag Removal – Restoring Equipment to Service 
The authorized employee will ensure the following steps are performed 
when the machine or equipment is ready to return to normal operating 
condition. 
A. Reinstall all safety equipment, such as safety guards, railings, etc., 


where possible. 
B. Check the equipment and the immediate area around it to ensure that 


all tools and nonessential items have been removed and that the 
equipment components are operationally intact. 
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C. Ensure all activation controls, switches, or valves are in the proper 
position. 


D. Check the work area to ensure that all employees have been notified 
and are safely positioned or removed from the area. 


E. Remove the lockout / tagout device(s) and re-energize the machine or 
equipment. 


 
CAUTION:  The removal of some forms of blocking may require re-
energization of the machine before safe removal. 


 
Note:  For group lockout and/or tagout, all authorized employees must be 
present and agree to remove lockout and/or tagout devices. 


 
Lockout or tagout devices removal.  Each lockout or tagout device must 
be removed from each energy-isolating device by the authorized 
employee who applied the device. 


 
When the authorized employee who applied the lockout or tagout 
device is not available to remove it, that device may be removed under 
the direction of the responsible organization provided that specific 
procedures and training for such removal have been developed, 
documented, and incorporated into the responsible organization’s 
energy control program.  The responsible organization must 
demonstrate that the specific procedure provides equivalent safety to 
the removal of the device by the authorized employee who applied it.   


 
The specific procedure will include at least the following elements:   
A. Verification by the responsible organization that the authorized 


employee who applied the device is not at the facility. 
B. Making all reasonable efforts to contact the authorized employee to 


inform him/her lockout or tagout device has been removed. 
C. Notify Code SH in writing of the need to have locks, tags, or 


devices removed by other than the employee who placed them. 
D. Ensuring that the authorized employee has this knowledge before 


he/she resumes work at that facility. 
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Step 9 – Restore Operations 
Notify affected and other employees that the servicing or maintenance is 
completed and the machine or equipment is ready for use. 


 
6.3 Administrative Locking & Tagging 


 
Administrative locking and/or tagging may be performed for various 
reasons, including equipment security, programmatic purposes, or general 
safety.  Its application will be at the discretion of the responsible 
organization, equipment proprietor, etc. with scrutiny by the DFRC Code 
SH Office. 


 
A distinction must be made between administrative locking and/or tagging 
applications and lockout / tagout applications.  The lockout / tagout 
application is specifically reserved for those instances in which a zero-
energy state must be ensured to allow personnel to service, maintain, or 
modify equipment.  Administrative locking and/or tagging will not be used 
as a means of protection during a servicing, maintenance, or modification 
procedures, and is not a substitute for lockout and/or tagout.   


 
Administrative locking and/or tagging devices must be applied by an 
authorized employee.  Administrative locking and/or tagging may be 
controlled by a group, rather than an individual, but the group must have 
an authorized employee to attach or remove the devices.  An 
administrative locking and/or tagging application must not use a lockout / 
tagout tag.  The administrative application requires the use of a specific 
tag, as described in the definitions. 


 
At a minimum, the following information must be legibly written upon the 
tag: 


• Name and phone number of authorized employee (individual or group) 


• Date and time of attachment 


• Why the item or system is being controlled 


• Additional information should be added as appropriate 
 


Administrative Control Lock 
A lock used to ensure the energy isolating device it is attached to remains 
in a de-energized state and cannot be re-energized without removing the 
lock with the following specifications:  
• Master® brand with keyed different design.   
• Varying shank lengths may be used dependent on the application.   
• Administrative control locks will be green in color. 
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Example of Administrative Control Lock 
 


 
 


Administrative Control Tag 
A tag used for administrative locking and tagging with the following 
specifications: 
• Self-Laminating 
• 3” in width x 5-3/4” in length, orange 
• Contains the “WARNING” header  


 
Example: 


 
 
 
 
 
 
 
 
 
 
 


The authorized employee will affix the administrative tag by means of a 
lock.  If the item or equipment will not receive a lock, a tag maybe used 
alone and must be securely attached with a one-piece, all-environment-
tolerant nylon cable tie in a manner so it cannot be inadvertently or 
accidentally detached.  


 
After an administrative locking or tagging device has been attached to an 
item or equipment, it is not to be removed by anyone except the 
authorized employee or group who applied it and it is never to be 
bypassed, ignored, or otherwise defeated.  In the absence of the 
authorized employee or group who attached the locking or tagging device, 
the following steps must be followed for removal of a locking or tagging 
device with no exception.  
A. Verify that the authorized employee or group who applied the 


administrative lock or tag is not at the facility. 
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B. Make any and all attempts to contact and inform the authorized 
employee or group that their administrative lock and/or tag will be 
removed. 


C. Thoroughly inspect the item or equipment to ensure the removal of the 
administrative locking or tagging device will not result in a hazard to 
personnel or material. 


D. Notify Code SH of removal of the locking or tagging device. 
E. Ensure the authorized employee or group is informed that their lock 


and/or tag has been removed before the authorized employee or group 
resumes work in the area. 


F. Make an entry in the respective administrative locking or tagging 
authorized employee or group’s locking and/or tagging record if locking 
and/or tagging means was removed without the applying party’s 
knowledge.  


 
Responsible organizations that use administrative locking and/or tagging 
will keep a record of all applications of administrative locking or tagging 
and will include; date and time attached, equipment and its location, 
reason for application, date and time removed, and any additional 
applicable information.  


 
Responsible Organizations conducting lockout and/or tagout must perform 
an inspection of their energy control procedure at least annually to ensure 
that the procedure and the requirements of this procedure are being 
followed.  The periodic inspection will be performed by an authorized 
employee other than the ones utilizing the energy control procedure being 
inspected.  Where lockout / tagout is used for energy control, the periodic 
inspection will include a review, between the inspector and each 
authorized employee, of that employee's responsibilities under the energy 
control procedure being inspected.   


 
The inspection must be conducted to identify and correct any deviations or 
deficiencies.  The inspection must document the following: 
A. Identification of the machine or equipment on which the energy control 


procedure was used (minimum of three and only those inspected) 
B. Verification of lockout and/or tagout procedure for applicable machine 


or equipment (minimum of one of those audited) 
C. Date of inspection 
D. Organization affiliation 
E. Names of employees included in the inspection 
F. Name of the person who performed the inspection 
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G. What deviations or deficiencies were identified, and how they will be 
corrected, and by whom. A copy of this inspection document will be 
forwarded to the Code SH Office.  


 
The responsible organization will be responsible for tracking all 
deficiencies to closure. 


 
 
7.0 TRAINING REQUIREMENTS 
 


7.1 Initial Training 
 


Authorized persons will receive training in the: 
A. Recognition of applicable hazardous energy sources. 
B. Type and magnitude of energy available in DFRC workplaces. 
C. Recognition of multiple energy sources to a single piece of equipment 


or system. 
D. Methods and means necessary for energy isolation and/or control.   


 
All authorized persons conducting lockout / tagout on electrical equipment 
must pass a written examination to the adequacy and retention of training 
information.  When employees are performing work on or associated with 
exposed lines or energized equipment, or have the potential to be 
exposed to a hazardous energy source, persons trained in first aid, 
including cardiopulmonary resuscitation (CPR), will be available as 
follows: 
For field work involving two or more employees at a work location, at least 
two trained persons will be available.  However, only one trained person 
need be available if all new employees are trained in first aid, including 
CPR, within 3 months of their hiring dates. 


Affected employees will receive training in the:  
a) Recognition of when energy control procedures are being used.  
b) Purpose and use of energy control procedures.  
c) Importance of not circumventing a lockout, tagout, or 


administrative lock or tag. 
All other employees will receive general awareness training, to include: 


a) Identification of lockout, tagout, and administrative locking and 
tagging devices and their limitations. 


b) Importance of not circumventing a lockout, tagout, or 
administrative lock or tag. 
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7.2 Retraining 
 


Retraining will occur at least every 4 years or when there are changes in: 
A. Job assignments 
B. Energy or material control procedures 
C. Equipment 
D. Systems that present new hazards 


 
Retraining will be given if, by inspection or by any other means, it 
becomes apparent that employees are deviating from lockout and/or 
tagout, or administrative locking and/or tagging procedures or lack 
sufficient knowledge in the use of energy or material control procedures.  


 
7.3 Training Certification 


 
Each DFRC responsible organization will certify and keep a record of 
Authorized, Affected, and Other Employee training.  See Section 8.0, 
Management Records & Record Retention.  


 
 
8.0 MANAGEMENT RECORDS & RECORDS RETENTION 
 


8.1 Records 
 


Records pertaining to lockout / tagout or administrative locking and/or 
tagging will be maintained by the responsible organization.  


 
D-WK 226-8 Lockout/Tagout Procedure  
D-WK 234-8 Lockout/Tagout Activity Log 


 
8.2 Training Records 


 
Training records will be maintained by instructors providing the training 
and by the responsible organization.  Training conducted by Code SH will 
be scheduled and documented in the SATERN training system.  Other 
responsible organizations may have different methods of maintaining 
training records for their employees.  Lockout / tagout training records will 
be accessible to supervisors, employee, trainee, and authorized 
inspectors.  Training records will be maintained for 1 year after the 
employee terminates or ceases to use the training. 


 
Records are preserved, maintained, and disposed of in accordance with NPR 1441.1, 
NASA Records Retention Schedules, DFRC records management procedures, and 



http://server-mpo.arc.nasa.gov/Services/NEFS/�
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Code S Organizational Records Series Inventory.  Destruction of any records, 
regardless of format, without an approved schedule is a violation of Federal law. 
 
 
9.0 RELEVANT DOCUMENTS 
 


9.1 Authority Documents  
 


NPD 8700.1 NASA Policy for Safety and Mission Success 
  


NPD 8710.2 NASA Safety and Health Program Policy 
  


NPR 8715.3 NASA General Safety Program Requirements 
(Subchapters 3.4, 7.3, and 7.4 apply to lockout / tagout) 


  


29 CFR 
1910.147 


The Control of Hazardous Energy (Lockout/Tagout) 


  


29 CFR 1910 
Subpart R 


Special Industries, Section .269 Electric Power 
Generation, Transmission, and Distribution 


  


29 CFR 1910 
Subpart S 


Electrical, Sections .301 through .399 


 
9.2 Informational Documents  


 
OSHA-3120 Control of Hazardous Energy Lockout/Tagout.  This 


pamphlet may be found in NODIS Technical Standards 
section. 
 


ANSI Z244.1 Lockout/Tagout. 
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9.3 Forms 


 
D-WK 226-8 Lockout/Tagout Procedure 
D-WK 234-8 Lockout/Tagout Activity Log 


 
 
10.0 DEFINITIONS 
 


Administrative 
Control Lock 


A lock used to ensure the energy isolating device it is attached to 
remains in a de-energized state and cannot be re-energized 
without removing the lock.   
 


Administrative 
Control Tag 
 


A tag used for administrative locking and tagging. 


Affected 
Employee 


An employee whose job requires him/her to operate or use 
machines or equipment that requires lockout / tagout during 
maintenance, or an employee who works in an area where such 
machines or equipment are located.   
 


Authorized 
Employee 


A person who locks out or tags out machines or equipment in 
order to perform servicing or maintenance on that machine or 
equipment.  An affected employee becomes an authorized 
employee when that employee's duties include performing 
servicing or maintenance covered under this procedure. 
 


Blocks Suitable devices for making a piece of equipment safe while 
being repaired.  Examples include  


• Blocks under raised dies 
• Lifts 
• Any equipment that might inadvertently move by sliding, 


falling, or rolling 
• Blind flange that is placed to ensure that no air, steam, or 


other substance will pass through that point if the system 
is accidentally activated. 


•  
Capable of 
Being Locked 
Out 


An energy isolating device is capable of being locked out if it has 
a hasp or other means of attachment to which, or through which, 
a lock can be affixed, or it has a locking mechanism built into it.   
 


Energized A device connected to an energy source or containing residual or 
stored energy. 
 


Energy A mechanical device that physically prevents the transmission or 



http://server-mpo.arc.nasa.gov/Services/NEFS/�
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Isolating 
Device 


release of energy, including but not limited to the following:  
• Manually operated electrical circuit breaker 
• Disconnect switch 
• Manually operated switch by which the conductors of a 


circuit can be disconnected from all ungrounded supply 
conductors, and, in addition, no pole can be operated 
independently  


• Line valve 
• Block 
• Any similar device used to block or isolate energy 


 
Push buttons, selector switches, and other control circuit type 
devices are not energy isolating devices. 
 


Energy 
Source 


Any source of electrical, mechanical, hydraulic, pneumatic, 
chemical, thermal, radiation, or other energy. 
 


Group 
Lockout / 
Tagout 
 


A lockout / tagout situation that requires two or more repair 
groups or people. 


Hot-Tap A procedure used in the repair, maintenance, and service 
activities that involve welding on a piece of equipment (pipelines, 
vessels, or tanks) under pressure in order to install connections 
or appurtenances.  It is commonly used to replace or add 
sections of pipeline without the interruption of service for air, gas, 
water, steam, and petrochemical distribution systems. 
 


Lockout The placement of a lockout device on an energy isolating device, 
in accordance with an established procedure, to ensure that the 
energy isolating device and the equipment being controlled 
cannot be operated until the lockout device is removed. 
 


Lockout 
Device 


A device that utilizes a positive means such as a keyed lock, to 
hold an energy isolating device in the safe position and prevent 
the energizing of a machine or equipment.  Included are blank 
flanges and bolted slip blind flanges. 
 


Lockout Lock A lock used to ensure the energy isolating device it is attached to 
remains in a de-energized state and cannot be re-energized 
without removing the lock. 
 


Lockout Tag A tag used to readily identify a lockout / tagout state of equipment 
and machinery. 
 


Normal The utilization of a machine or equipment to perform its intended 
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Production 
Operations 
 


production function. 


Other 
Employee 


An employee whose work operations are or may be in an area 
where energy control procedures may be utilized.   
 


Servicing 
and/or 
Maintenance 


Workplace activities such as constructing, installing, setting up, 
adjusting, inspecting, modifying, and maintaining and/or servicing 
machines or equipment where the employee may be exposed to 
the unexpected energization or startup of the equipment or 
release of hazardous energy. 
 


Setting Up Any work performed to prepare a machine or equipment to 
perform its normal production operation. 
 


Standardized 
Devices 


A device that is singularly identified, used only for controlling 
energy and for no other purpose, and is legible and 
understandable by all authorized, affected, and other employees. 
 


Tagout The placement of a tagout device on an energy isolating device, 
in accordance with an established procedure, to indicate that the 
energy isolating device and the equipment being controlled may 
not be operated until the tagout device is removed. 
 


Tagout 
Device 


A prominent warning device, such as a tag and a means of 
attachment that can be securely fastened to an energy isolating 
device in accordance with an established procedure to indicate 
that the energy isolating device and the equipment being 
controlled may not be operated until the tagout device is 
removed. 
 


Work On Potential for coming in contact with electrical conductors, circuit 
parts, possible rotating machinery, or parts, which if activated or 
moved, may cause injury to personnel or the machinery itself,  
with the hands, feet, or other body parts, or with tools, probes, or 
other test equipment, regardless of the personal protective 
equipment a person is wearing. 
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1.0 PURPOSE OF DOCUMENT 
 
This document describes procedures and guidelines, delegates authority, and assigns 
responsibility for managing the Dryden Flight Research Center (DFRC) Electrical Safety 
Program.  It defines the responsibilities of managers, designers, users, installers, and 
others who service or operate electrical power sources and equipment.   
 
 
2.0 PROCEDURE SCOPE & APPLICABILITY 
 
Scope:  This procedure applies to operations involving programmatic electrical activities 
at DFRC.   
 
Applicability:  This procedure applies to all personnel in Codes who conduct electrical 
service or repairs to equipment at DFRC and to on-site support contractors, grant 
recipients, and other partners to the extent specified in their contracts or agreements. 
 
 
3.0 PROCEDURE OBJECTIVES, TARGETS, METRICS, & TREND 


ANALYSIS 
 


Objective: Ensure all electrical service personnel receive required training to 
safely perform electrical work. 


Target: 100% of electrical service personnel received required electrical 
training 


Metric: Percentage of electrical service personnel who have received 
training. 


 
Trend analysis:  Metrics will be analyzed to determine whether procedural objectives 
have been met.  Code SH will track and review training records in SATERN and 
contractor records to determine which employees have and have not completed 
training. 
 
 
4.0 WAIVER AUTHORITY 
 
Requests for waivers and variances to DFRC Electrical Safety Program will be made to 
the Office of Safety and Mission Assurance (Code S) on form DFRC 117-1f.  Requests 
for waivers and variances to NASA safety instructions are made to NASA HQ in 
accordance with instructions provided by NPR 8715.3, NASA General Safety Program 
Requirements, Para. 1.13, Safety Variance Process, and Para. 1.6, Risk Assessment 
and Risk Acceptance. 
  



http://server-mpo.arc.nasa.gov/Services/NEFS/�





Electrical Safety DCP-S-063, Baseline-1 
 Expires September 13, 2015 
 Page 5 of 26 
 


Before use, check the Master List to verify that this is the current version. 
This document may be distributed outside of Dryden. 


 
5.0 RESPONSIBILITIES 
 


5.1 Directorates & Single Letter Offices 
 


Ensure persons under their supervision receive appropriate electrical 
safety training and follow electrical safety procedures when working with 
electrical sources.  Electrical power sources that require special handling 
and training at DFRC include equipment using or distributing 600V or 
greater, but may be less depending on the specific operation being 
conducted.  


 
5.2 Chief, Safety, Health, & Environmental Office 


A. Advise management on matters concerning electrical safety. 
B. Ensure adequate local safety policies are written for the control of 


hazards from electrical sources. 
C. Investigate accidents and incidents and report findings and 


recommendations to management and required agencies. 
D. Revise this document as often as necessary to reflect changes and 


review annually. 
 


5.3 Electrical Supervisors 
A. Ensure that employees under his/her supervision are properly trained 


and qualified to perform the tasks assigned them. 
B. Provide proper personal protective equipment (PPE) and ensure each 


employee is trained to use it. 
C. Follow this document and other applicable regulations, codes, and 


instructions that impact the specific task being accomplished. 
 


5.4 Electrical Personnel 
A. Be trained and qualified as required, and only perform electrical work 


on equipment for which they are trained, qualified, and authorized by 
their employer. 


B. Be able to recognize the hazards associated with a task and know how 
to minimize the risks by using proper procedures, tools, and PPE. 


C. Follow regulations, guidelines, policies, and codes applicable to the 
work they are performing.  If an employee has any questions regarding 
procedures or electrical safety, he or she will consult his or her 
supervisor or the DFRC Safety, Health, and Environmental Office 
before continuing. 
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D. Report any known or suspected electrical safety hazards to supervisor 
or the Safety, Health, and Environmental Office.   


E. Be trained in lockout / tagout procedures.   
F. Be trained in confined space entry procedures if the work will involve 


entry into such spaces as electrical vaults, tunnels, and manholes. 
 


5.5 Line Supervisors 
A. Inform workers of the location of electric sources or equipment that 


could pose a potential hazard within their work area.  
B. Ensure employees are trained to recognize the potential electrical 


hazards in their work area and how to avoid such hazards. 
 
 
6.0 CONFIGURATION CONTROL 
 


6.1 Configuration Changes 
 


Configuration change occurs when original electrical systems are altered.  
When major configurations are made, the Facility Design Electrical 
Engineer or qualified designee will review and sign off the proposed 
electrical design changes for correctness.  For day-to-day operations and 
minor changes, the DFRC Facilities Maintenance Electrical Engineer will 
approve the changes.  In either case, the electrical engineer will verify that 
required electrical codes are met.   


 
6.2 Change Review 


  
The Safety, Health, and Environmental Office will review and approve all 
configuration changes for completeness.  Items to be reviewed will 
include, but are not limited to: 
A. Drawings of the proposed changes are approved by the reviewing 


electrical engineer 
B. New drawings are attached to the original drawings and made a part of 


the master file maintained by the Facilities Maintenance contractor. 
C. The Facilities System Safety Engineer (Code SH) is satisfied with the 


changes. 
D. Electrical equipment listed and labeled by a nationally recognized 


testing laboratory (NRTL), will be added to the appropriate employer’s 
inventory listing as applicable, prior to first use.  Any electrical 
equipment that is not listed and labeled by an NRTL and/or not built to 
nationally recognized standards will require approval for use by the 
DFRC electrical Authority Having Jurisdiction (AHJ). 
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7.0 ELECTRICAL SAFETY PROCEDURES  
 


7.1 General Safety Rules 
A. Qualifications – Only qualified and authorized individuals are permitted 


to perform electrical work on equipment at DFRC.  A qualified person 
is one who has the required skills, training, and knowledge to perform 
electrical work safely.  Such individuals must be aware of the hazards 
associated with electrical work and the methods for reducing the risk of 
accidents that can result from unsafe conditions or acts. 


B. System Isolation – Electrical systems must be considered energized 
until verified to be de-energized and grounded or other appropriate 
actions are taken to ensure the system is de-energized.  Verification 
that low voltage equipment is de-energized can be made by using an 
approved voltage test device.  For the application of personal 
protective grounds, see 29 CFR 1910.269(n), and ASTM F855.   


C. Appropriate arc-rated apparel and electrical PPE will be worn while 
performing electrical verifications and during the installation and 
removal of personal protective grounds in accordance with the current 
NFPA 70E requirement. 


 
7.2 Electrical Equipment Switching Order 


 
Before starting work on high voltage equipment of 600V or greater, the 
designated supervisor will develop a work plan and make it available to 
persons who will work on the equipment.  The plan will include, as 
appropriate: 
A. Diagram or drawing of the electrical system to be worked on. 
B. Lockout / Tagout procedures to be used. 
C. A high voltage switching order for isolation, grounding, and restoration 


of power.  When high voltages are involved (above 600V), the 
Facilities Maintenance Electrical Engineer will approve the switching 
order for both isolation and restoration of power. 


D. The identification of hazardous materials such as mercury, dust, 
vapors, polychlorinated biphenyls (PCB), and physical hazards. 


E. Level of skill, training, and certification required to accomplish the task. 
F. Tools and type of PPE required and certification to use them. 
G. Other considerations, such as confined space, that could involve the 


safety of others. 
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7.3 Lockout / Tagout 
A. Lockout / Tagout – Prior to work being done on electrical or electro-


mechanical equipment, the electrical source must be de-energized, 
grounded, locked, or tagged out and verified in accordance  
DCP-S-009, Chapter 4, Lockout / Tagout procedures. 


B. Qualification to Lockout / Tagout – Only qualified Facility Maintenance, 
Facility Maintenance Contractor, or authorized off-site electrical 
contractor personnel (under contract to DFRC) may lockout / tagout 
DFRC electrical systems. 


C. Notification – In order to safeguard sensitive electrical equipment and 
enhance safety, the using organization must be notified in every 
possible situation when electrical power is to be shut off and the 
estimated duration.  Notification of electrical shutdowns generally falls 
under the responsibility of the Facilities Maintenance Electrical 
Engineer for high voltages (600 volts and greater) and to the electrical 
maintenance supervisor for low voltages (less than 600 volts). 


D. Work in Confined Space – Electrical maintenance conducted in 
confined spaces will adhere to the procedures defined in DCP-S-009, 
Chapter 10, Confined Space Safety Procedure.  


 
7.4 Initial Energizing of Electrical Installations & Equipment 


A. Pre-Energizing Checks – Protective relays and circuit breakers will be 
tested to their trip range.  Wiring will be checked for conformity to 
design, fabrication, and load requirements.  Motors, cables, and 
switching equipment will be tested to assure proper operations. 


B. Initial Energizing – Initial energizing of electrical circuits and equipment 
will be accomplished by trained and qualified electrical technicians.  
PPE and switching orders will be required.  


 
7.5 Electrical Drawings & Diagrams 


 
Completing, maintaining, updating, distributing, and destroying outdated 
electrical drawings and diagrams of DFRC facilities are the responsibility 
of Facilities Engineering and Asset Management.  Electrical drawings and 
diagrams are required for the following:  
A. Building Diagrams – A plot of each building showing the partitions and 


physical locations of all panel boards, motor control centers, main 
distribution panels, and unit power substations will be maintained by 
Facilities Engineering and Asset Management.  These drawings 
include the front view of load centers with identification numbers shown 
to correspond with those on the actual load centers. 


B. Power Distribution Diagram – Shows a complete line power distribution 
diagram of power flow from the building substations to the building load 



http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-009-_Chapter_04.pdf�
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center buses and showing the circuit breakers controlling the identified 
loads.   


C. Power Circuits – A schedule of the circuits powered by each breaker in 
each panel board must be shown.  Every change to circuits will be 
shown on the panel board and updated on the appropriate diagram. 


D. Power Distribution Centers – Shows manholes, underground vaults, 
and duct banks that contain electrical sources.   


E. High Voltage Grid Diagrams – High voltage grids and switching 
diagrams (usually for system of 2300V and greater) will be on file at 
the Facilities Engineering and Asset Management Branch.  These 
diagrams will be used by qualified and authorized electrical technicians 
to conduct maintenance on the DFRC grid.  


 
7.6 Isolation 


A. Energized Systems – Work on energized electrical systems is not 
authorized at DFRC except by trained and qualified technicians using 
approved procedures and certified test equipment, tools, and PPE, and 
in possession of a valid, approved, and released Energized Electrical 
Work Permit to: 
1) Probe high or low voltage apparatus to verify circuit conditions. 
2) Probe experimental equipment and systems operating at low 


voltages. 
Exceptions:   
Work by qualified persons on energized electrical conductors or 
circuits related to tasks such as testing, troubleshooting, voltage 
measuring, etc. within the Limited Approach Boundary is permitted 
without an energized electrical work permit, provided appropriate 
safe work practices and PPE are provided and used.   


B.  Testing Devices – Only devices designed for voltage testing and rated 
for the circuit being tested may be used The test equipment will be 
verified before and after the test by applying it to an energized circuit or 
an appropriate test unit. 


C. High Voltage Lines – Work on or in close proximity to high voltage 
equipment or lines (over 600 volts) where a potential contact exists 
requires two open breaks (“two opens”) in series on all electrical 
phases between the work site and each energy source, including back 
feeds, and one open break (“one open”) between the work site and any 
transformers.  An “open” may be a fuse or breaker, but not an oil 
switch.  Visible personal protective safety grounds must be provided, 
either on both sides of the work site or at the actual work site.  The 
grounds will be applied in an equipotential manner. 
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Exception:   When work is performed by qualified personnel outside of 
the approach distance, but not on high voltage electrical cables and 
associated cable apparatus, and contact is not anticipated, de-
energizing is not required if proper safety measures are taken.  For 
such cases where cables or cable apparatus are de-energized for 
added safety purposes, one open is required, and safety grounds are 
optional.  Serious consideration must be taken before using this 
exception, and will be approved by the appropriate electrical engineer.  
Should there be any possibility of contact with a high voltage line, the 
line will be de-energized before work is performed.  For detailed 
instructions for safe distances from power sources, see 29 CFR 
1910.333 (c), (i), (ii), (iii) and the National Electrical Safety Code.  


D. Multiple Work Sites – When more than one work site exists on isolated 
high voltage source equipment or lines, such as overhead distribution 
lines, visible personal protective safety grounds must be provided at 
both ends of the lines and at the work site. 


E. Oil Switches – Work will not be done on circuits or equipment 
disconnected from power source by oil switches only. 


F. Low Voltage – A minimum of “one open” is required to isolate low 
voltage sources.  Low voltage is 600 V or less.  A lock and tag will be 
placed on each disconnecting means used to de-energize circuits and 
equipment on which work is to be performed, except as provided in 
paragraphs (b) (2) (iii)(c), (b) (2) (iii) (d), and (b)(2)(iii)(E) of 29 CFR 
1910.333.  The lock will be attached so as to prevent persons from 
operating the disconnecting means unless they resort to undue force 
or the use of tools. 


 
7.7 High Voltage Switching 


A. Opening and closing of high voltage electrical air break switches will be 
accomplished by trained and qualified electrical technicians.  


B. The “buddy system” will be used with an electrical safety monitor 
(ESM) who will stand at a safe distance, watch for unsafe conditions or 
procedures, and be prepared to take appropriate action in the event of 
an emergency. 


C. Disconnect poles (hot sticks) and proper PPE will be used when 
operating high voltage hook-stick-operated disconnect switches having 
open circuit voltages. 


 
7.8 Research Modification to Electrical System 


 
Project managers will include proposed modifications of electrical systems 
and equipment in their hazard analysis.  Particular attention will be made 
to ensure normal and emergency sources are de-energized.  
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Communication and coordination with the Dryden Safety, Health, and 
Environmental Office will be required for all modifications to Center 
electrical systems. 


 
7.9 Backup Electric Source Systems 


 
Backup electric sources are those derived from generators, certain 
transformers, capacitors, converters, and batteries.  In many cases, these 
power sources can back feed a line if not properly isolated and grounded 
and can present unusual safety considerations.  Designs for these 
systems will be approved by the Facilities Design Electrical Engineer. 


 
7.10 Battery Systems 


 
Battery systems at DFRC include those in uninterrupted power systems 
(UPS), aircraft, vehicles, ground support equipment, switchgear and 
substations, emergency lighting and warning systems, radios, and 
experimental equipment.  Over charging can cause vented batteries, 
regardless of electrolyte type, to vent excessively and cause spillage.  
When handling vented batteries, the following safety actions must be 
followed: 
A. Use face shields, rubber gloves, and apron. 
B. Ensure that an eye wash/shower station is located nearby. 
C. Ensure that an ample amount of water will be available to flood spills in 


locations where batteries are recharged. 
D. No smoking, open flames, or sparking devices are permitted in battery 


areas. 
E. Make provisions for sufficient diffusion and ventilation of vented battery 


gasses to prevent accumulation. 
F. UPS battery installation will be reviewed by the Facilities Maintenance 


Electrical Engineer. 
G. A weak neutralizing agent suitable for the type of battery electrolyte will 


be kept near by in case of spills on clothing or skin.  
H. Follow all manufacturers’ technical documents, maintenance 


instructions, and Material Safety Data Sheets (MSDS). 
 


NOTE:  Battery electrolyte in the eyes is very dangerous.  Flush eyes with 
copious amounts of water and seek medical help.   


 
For additional information on battery safety, see NFPA 70E, Article 320; 
Storage Batteries. 
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7.11 Ladders 


 
Only fiberglass ladders may be used near electrical sources.  Metal 
ladders will have a stenciled warning sign on them reading:  DO NOT USE 
NEAR ELECTRICAL EQUIPMENT. 


 
7.12 Hazardous Classified Locations 


A. A hazardous classified location is one where fire or explosion hazards 
may exist due to the presence of flammable gases or vapors, 
flammable liquids, combustible dust, or ignitable fibers or flyings.  


B. Areas that meets the definition of a hazardous location will be 
evaluated by the Safety, Health, and Environmental Office and given a 
hazard classification as listed in 29 CFR 1910.307.  When given a 
classification, electrical system and equipment will meet the 
requirements for the assigned classification as specified in NFPA 70 
(NEC), Chapter 5. 


C. Organizations or experimenters using or storing materials in hazardous 
classified locations will follow storage procedures in accordance with 
the restrictions of the hazard classification.  For further explanation of 
hazardous location classifications and restrictions, see NFPA 70 (NEC) 
Chapter 5, Special Occupancies. 


 
7.13 Capacitors 


 
Capacitors pose a special electrical hazard because certain ones (usually 
DC powered) can hold a high voltage for long periods and certain 
capacitors contain flammable liquids.  Before work can be performed on 
electrical equipment containing or in line with a capacitor(s), the 
capacitor(s) must be discharged.  For detailed requirements, see NFPA 
70, (NEC), Article 460 - Capacitors and ANSI/IEEE 18, Shunt Power 
Capacitors. 


 
7.14 Temporary Wiring 


 
Temporary wiring for power and lighting is permitted during periods of 
construction, remodeling, maintenance, repair, or demolition of equipment 
or structures, and during emergencies.  When using temporary wiring, the 
level of safety will remain the same as with permanent wiring.  For 
information regarding the use of temporary wiring, see 29 CFR 
1910.305(a) (2), 29 CFR 1926.405(a) (2), and NFPA-70, (NEC), Article 
590.6 Ground Fault Protection for Personnel.  
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7.15 Flexible Power Cords & Cables 


 
Flexible cords and cables will meet requirements of NFPA-70, (NEC), 
Article 400, and Table 400-4.  Flexible cords and cables will be inspected 
by the user prior to use each day and will not be: 
A. Used as a substitute for fixed wiring of a structure. 
B. Attached to building surface. 
C. Routed through holes in walls, ceilings, floors, doorways, windows, or 


other similar openings. 
D. Concealed behind walls, ceilings, or floors. 
E. Placed where they could present a trip or fall hazard. 
F. Damaged, spliced, or have a missing grounding pin. 
G. Installed in raceways where not permitted by NFPA-70, (NEC). 
H. Allowed to remain after project is completed. 


 
7.16 Ground Fault Circuit-Interrupters 


 
A. 120V, single-phase, 15, 20, and 30 ampere receptacle outlets that are 


not a part of the permanent wiring of the building or structure and that 
may be used by personnel to operate electrical equipment will be 
protected by ground fault circuit-interrupter (CFCI) protection. 


 
B. GFCI will be used at DFRC for circuits used in construction operations 


even if the power source is from permanent wiring.  DFRC requires the 
same level of protection for employees as they would have in their 
homes.  Install GFCIs to protect circuits in: 
1) Bathrooms 
2) Kitchens 
3) Garages 
4) Crawl spaces 
5) Circuits installed at or below ground level 
6) Unfurnished basements 
7) Circuits located within 6 feet of a sink or water faucet 


 
7.17 Extension Cords  


 
Observe the following precautions when using extension cords with either 
single or multiple outlets, including surge protectors: 
A. Use only three-wire cords that are designed to carry the current being 


used.  Attachment plugs and receptacles may not be connected or 
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altered in a manner that would prevent proper continuity of the 
equipment grounding conductor at the point where plugs are attached 
to receptacles.  Additionally, these devices may not be altered to allow 
the grounding pole of the plug to be inserted into the slots intended for 
the connection of the current-carrying conductors.  Do not use 
extension cords for appliances.  Appliances, for the purpose of this 
procedure, are defined as, but not limited to, space heaters, coffee 
makers, hotplates, microwaves, refrigerators, etc.  These appliances 
must be connected to the permanent building wiring system. 


B. Inspect cords for external defects (such as loose parts, deformed or 
missing pins, or damage to the outer jacket or insulation) (29 CFR 
1910.334(a) (2) (i)) before putting them into use each day, and ensure 
they are approved by a Nationally Recognized Testing Laboratory, 
such as Underwriters Laboratory (UL). 


C. Use only high-visibility orange or yellow cords outdoors. 
D. Plug each extension cord into a wall receptacle.  Do not connect 


multiple extension cords together (daisy-chained). 
 


7.18 Entry into Electrical Substations 
 


Entry into electrical substations by other than trained, qualified, and 
authorized electrical technicians will NOT be allowed at DFRC without the 
approval of the Facilities Maintenance Electrical Engineer and with an 
Electrical Safety Monitor present at entry.  The Electrical Safety Monitor 
will remain with personnel throughout the duration of time in the electrical 
substations. 


 
7.19 Designated Electrical Safety Monitor (ESM) 


 
The ESM is designated by the Facilities Maintenance Contractor.  The 
ESM, a trained and qualified electrician, is trained to recognize electrical 
hazards and delegated to watch the movements of other personnel 
working with electrical equipment to warn them if they get dangerously 
close to live conductors or perform unsafe acts and to assist (or respond 
by summoning emergency help) in the event of a mishap.  Hazardous 
areas include electrical supply areas such as transformer vaults, power 
manholes, cable tunnels, substations, and other areas where exposed 
energized electrical sources are located.  Confined space procedures may 
apply in these locations. 


 
7.20 Construction Operations near High Voltage Sources 


A. Construction equipment or vehicles working near high voltage lines 
and apparatus will be separated far enough from the electrical source 
that a failure of a line or cable will not result in the energized electrical 
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source being closer to the vehicle or equipment than the established 
minimum approach distance for unqualified personnel. 


B. Construction equipment will be properly grounded when in transit or 
operated in close proximity to energized sources 


C. A designated employee other than the equipment operator will observe 
the approach distance to exposed lines and equipment and give timely 
warnings before the minimum approach distance required is reached. 


 
7.21 Warning Signs & Barriers 


A. Warning signs of high voltage will be posted where untrained 
employees could come into contact with live parts. 


B. Appropriate warning signs and/or barriers will be used to isolate entry 
into areas where electrical work is performed if such work would pose 
a hazard to untrained persons.  


C. Electrical sources that pose a potential hazard to untrained persons 
will be secured by locks to prevent unauthorized entry. 


 
7.22 Clearance & Working Spaces around Electrical Equipment 


 
The clearances and working spaces around electrical equipment such as 
panel boards, switches, circuit breakers, controllers, facility equipment, 
and other equipment with energized exposed parts will be adequate to 
accomplish all maintenance required, for emergencies, and for rescue of 
injured persons. 


 
Table 1 


Working Spaces 
600V or less, (NASA requirements) 


 
Voltage to ground Condition 1 Condition 2 Condition 3 


0 to 150 volts 3 ft. 3 ft. 3 ft. 
151 to 600 volts 3 ft. 3 1/2 ft. 4 ft. 


 


• Condition 1:  Exposed live parts on one side of the working space and 
no live or grounded parts on the other side of the working space, or 
exposed live parts on both sides of the working space that are 
effectively guarded by insulating materials. 


• Condition 2:  Exposed live parts on one side of the working space and 
grounded parts on the other side of the working space.  Concrete, 
brick", or tile walls will be considered grounded. 


• Condition 3:  Exposed live parts on both sides of the working space. 
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See NFPA 70, (NEC) Article 110-26 for information concerning equipment 
access and working space for voltages less than 600 volts.  


 
Table 2 


Working Spaces 
Over 600V 


 
Voltage to ground Condition 1 Condition 2 Condition 3 


501 to 2500 3 ft. 4 ft. 5 ft. 
2501 to 9000 4 ft. 5 ft. 6 ft. 


9001 to 25,000 5 ft. 6 ft. 9 ft. 
25,001 to 75Kv 6 ft. 8 ft. 10 ft. 
75Kv and above 8 ft. 10 ft. 12 ft 


 
Note:  Where the conditions are as follows: 


• Condition 1:  Exposed live parts on one side of the working space and 
no live or grounded parts on the other side of the working space, or 
exposed live parts on both sides of the working space that are 
effectively guarded by insulating materials. 


• Condition 2:  Exposed live parts on one side of the working space and 
grounded parts on the other side of the working space.  Concrete, 
brick, or tile walls will be considered grounded. 


• Condition 3:  Exposed live parts on both sides of the working space. 
 


7.23 Grounding 
 


Proper grounding of electrical sources is an extremely important part of 
any electrical safety plan.  Proper grounding procedures will be strictly 
adhered to at DFRC.  For details on requirement and procedures on 
grounding see NFPA 70 (NEC), Article 250, Grounding and 29 CFR 
1910.304.  DFRC grounding policies are: 
A. AC circuits of less than 50 volts will be grounded if they are installed 


overhead or outside of building or if they are supplied by a transformer 
that is ungrounded or that exceeds 120 volts. 


B. 120 Volt electrical AC circuits at DFRC will be grounded.  Equipment 
operating on these circuits will use a 3-prong grounded connector 
unless the manufacture of the equipment certifies through a NRTL, 
such as Underwriters Laboratories, Inc. (UL), that the equipment is 
safe using a two-prong or ungrounded power supply.  Extension cords 
will also be of the 3-prong grounded type. 


C. The conductor used for grounding equipment, systems, and apparatus 
will:  







Electrical Safety DCP-S-063, Baseline-1 
 Expires September 13, 2015 
 Page 17 of 26 
 


Before use, check the Master List to verify that this is the current version. 
This document may be distributed outside of Dryden. 


1) Be permanent and continuous. 
2) Facilitate operation of the circuit’s protective devices. 
3) Have sufficiently low impedance to limit the voltage to ground to a 


safe level at all frequencies and fault-current incidences 
anticipated. 


4) Have the capacity with size and rating to safely conduct any fault 
current that may be imposed on it for the time required for 
protective device operation. 


D. High voltage grounding such as occurs in substations, etc., must be 
performed with extreme caution.  Feedback from other sources must 
be guarded.  Protective grounding for electrical maintenance work will 
be accomplished after equipment or electrical sources are de-
energized, verified (using appropriate PPE and metering), and tagged 
out and before any repair work is started.  All conductors will be 
grounded, including neutral and static conductors.  Protective grounds 
will not be removed until maintenance personnel are finished and clear 
of the circuit or equipment.  When a station grounding system is 
available, the grounding cable will be attached to it first and then to 
each conductor.  Proper clearance from all potentially live parts will be 
maintained until total grounding is completed.  When removing 
grounding cables, remove them from the conductors, and then the 
grounding system.  Personnel will stay clear of the grounding cables 
until they are removed from the conductors.  Disconnect poles 
(hotsticks) will be used to apply and remove protective grounds.  
Appropriate arc-rated apparel and PPE will be worn as required in 
NFPA 70E. 


E. High voltage grounding will be performed only when both the 
supervisor and the qualified employees agree on the procedures to be 
taken.  The Facilities Maintenance Electrical Engineer will be contacted 
when any questions regarding grounding exist. 


F. Transformers will be considered fully charged until they are de-
energized, grounded, and voltage checked in accordance with the type 
of transformer being worked on.  See NFPA 70 (NEC), Article 450; 
Transformers and Transformer Vaults and CFR 1926, Subpart V; 
Power Transmission & Distribution, for specifics in working with 
transformers. 


G. Power capacitors must be grounded in an approved manner before 
working on the capacitors or on equipment where the capacitor 
provides an energy source. 


 
7.24 Static Electricity 
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Static electricity or charge occurs when there is an imbalance of electrons 
on objects.  Discharges can cause shocks (usually not serious), or be 
sufficient to ignite a flammable vapor or start a fire.  Instructions for 
controlling static electricity are found in DCP-O-021, Electrostatic 
Discharge (ESD) Control Program. 
A. Ground equipment where possible. 
B. Use bonding to equalize potentials between adjacent noncurrent 


carrying metal parts. 
C. Do not clean the face of video display terminal when the power is on. 
D. Do not allow electrical equipment to get wet, and do not turn on wet 


equipment. 
 


In certain working conditions, the operator may require grounding.  This 
may occur when working with semiconductors, sensitive electronic 
equipment, or with potentially ignitable or explosive materials.   
(See DCP-O-021, Section 9.8 A & B) 


 
7.25 Research & Development Experimental & Flight Level Electrical 


Equipment  
 


DFRC conducts numerous research projects, both stationary and 
airborne, where electrical or electro-mechanic equipment is developed, 
tested, and used in a laboratory or project settings.  The development, 
use, and frequent modifications of this equipment pose a special safety 
situation.  The person who assumes the responsibility for the project, 
usually the project manager, will also accept the responsibility for safety 
for both personnel and equipment.  Hazard assessment will be made 
periodically where experimental electrical equipment is in use in order to 
develop safe work practices, procedures, and the proper use of tools and 
PPE.   


 
7.26 Personal Protective Equipment (PPE) 


 
Personal protective equipment is essential when working on electrical 
supply sources or apparatus.  The electrical service supervisor will ensure 
that workers have and use the required PPE, know its limitation, and are 
trained to use it properly.  For questions regarding PPE, contact the 
Safety, Health, and Environmental Office.   


 
7.27 Rubber Insulating Items 


A. Rubber-insulating items such as blankets, line hose, gloves, and 
sleeves will be inspected for damage before each use and following 
usage if it is suspected that damage could have occurred.  These 



http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-O-021.pdf�

http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-O-021.pdf�
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items will be tested in accordance with 29 CFR 1910.137(b) (2) (viii), 
Table I-5 and Table I-6 by a testing laboratory. 


B. There are 6 classes of rubber insulating gloves.  It is important that the 
correct class is used for the job undertaken.  Rubber insulating gloves 
will be given an air test and visual inspection with each pre-use 
inspection and will be retested in accordance with 29 CFR 1910.137(b) 
(2) (viii), Table I-5 and Table I-6.  Gloves will be maintained in 
accordance with ASTM F496, Standard Specifications for In-Service 
Care of Insulating Gloves and Sleeves.  See 29 CFR 1910.137, Table 
I-5 and Table I-6, for Rubber Insulating Equipment Voltage 
Requirements for glove classes and voltage limits, and for Rubber 
Insulating Equipment Test Intervals.   


 
Leather protectors will be worn with rubber insulating gloves except as 
exempted in  


• 29 CFR 1910.137(b) (2) (vii) (A), which states “Protector gloves 
need not be used with Class 0 gloves, under limited-use conditions, 
where small equipment and parts manipulation necessitate 
unusually high finger dexterity.”  Note:  Extra care is needed in the 
visual examination of the glove and in the avoidance of handling 
sharp objects. 


• and (b) (2) (vii) (B), “Any other class of glove may be used for 
similar work without protector gloves if the employer can 
demonstrate that the possibility of physical damage to the gloves is 
small and if the class of glove is one class higher than that required 
for the voltage involved.  Insulating gloves that have been used 
without protector gloves may not be used at a higher voltage until 
they have been electrically tested before the next use.” 


C. Each certified switchman will have a personal pair of rubber insulating 
gloves with leather protectors and a glove bag.  The Chief, Facilities 
Engineering and Asset Management Branch will determine if additional 
gloves and protectors need to be stored in high voltage substations for 
emergency use. 


 
7.28 Hard Hats 


 
Anyone entering a high voltage electric source station, cable tunnel, cable 
room, transformer vaults, manholes containing high voltage, or other 
areas containing high voltage sources will wear a Class-E hard hat.   


 
7.29 Safety Shoes 


 
Persons who enter high voltage source areas will wear safety shoes rated 
appropriately for the task.  Where there is a step potential hazard, the 
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worker will wear properly rated and electrically tested insulated overshoes 
meeting the requirements of ASTM F1116 and 1117. 


 
7.30 Arc Rated Fire Resistant (FR) Apparel 


 
Employees will wear arc-rated FR apparel and other electrical PPE 
whenever there is possible exposure to an electric arc flash above the 
threshold incident-energy level for a second degree burn [5J/cm2 (1.2 
cal/cm2)].  See NFPA 70E, 130.7 (5). 


 
7.31 Eye & Face Protection 


 
Employees will wear nonconductive head protection (Class E hard hat) 
wherever there is a danger of head injury from electric shock or burns due 
to contact with energized electrical conductors or circuit parts or from 
flying objects resulting from electrical explosion.  Employees will wear arc-
rated protective equipment for the face, neck, and chin whenever there is 
a danger of injury from exposure to electric arcs or flashes or from flying 
objects resulting from electrical explosion.  If employees use hairnets 
and/or beard nets, these items must be arc-rated.   


 
Employees will wear protective equipment for the eyes whenever there is 
danger of injury from electric arcs, flashes, or from flying objects resulting 
from electrical explosion. 


 
7.32 Portable Electrical Equipment 


 
Portable electrical equipment such as motor driven hand tools will use 3-
prong grounding plugs and receptacles.  Equipment supplied with 50 volts 
or more will have a ground except: 


1) Those driven by self-contained batteries. 
2) When the tool is classified and labeled as “Double Insulated”. 
3) For equipment that is supplied by 120 volts or less where 


exceptions have been granted by the Safety, Health, and 
Environmental Office. 


 
 
8.0 EMERGENCY PROCEDURES 
 
The DFRC emergency 911 telephone system is the primary means for alerting the 
security command post and emergency response personnel.  When using a cell phone, 
call 661-276-3256.  Use these numbers to report:   


A. A person(s) has been injured or there is a condition that jeopardizes persons 
or equipment.  
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B. The power supply to all or portions of the Center is in jeopardy. 
C. An unscheduled outage occurs that affects major portions of the Center.  


 
 
9.0 SCHEDULED ELECTRICAL OUTAGE 
 
Scheduled outages will be during non-work periods when possible and will be 
announced on the Center paging and email systems to allow for the protection of 
sensitive electrical equipment.  
 
 
10.0 TRAINING & CERTIFICATION 
 


10.1 Training Requirements 
 


Employees who perform electrical work will be trained to recognize the 
hazards associated with their work and how to mitigate the risks of 
accidents and injuries.  The amount of training will be dictated by the risk 
associated with the employees’ job requirements.  Persons working on 
high voltages, by definition, will be qualified.  Training will be by qualified 
instructors and include both classroom and on the job training.  
Universities and trade schools may also be a source of training.  The 
responsibility for ensuring that employees are qualified to perform their 
jobs rests with management, supervisors, and the worker.  As a minimum, 
DFRC electrical maintenance workers will be trained in and be familiar 
with the: 
A. Skills and techniques necessary to distinguish exposed live parts from 


other parts of electrical equipment. 
B. Skill and techniques necessary to determine the nominal voltage of 


exposed live parts. 
C. Clearance distance specified in 29 CFR 1910.333 and the 


corresponding voltages to which the qualified person will be exposed. 
D. Proper use, care, and limitations of PPE, to include fit tests where 


required. 
E. Responsibilities of safety observers (buddy system and/or the ESM). 
F. Practices, policies, and procedures necessary to safely accomplishing 


an assigned task. 
 


Note:  Unqualified persons will also be trained in and familiar with any 
electrically related safety practices that are necessary for their safety.  All 
other personnel will be trained in electrical safety awareness. 
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10.2 Certification 
 


NPR 8715.3C, NASA General Safety Program Requirements, requires 
those persons working with voltages of 600 Volts and greater (high 
voltage) to be certified.  Recertification periods will not exceed four years.  


 
10.3 CPR & First Aid Training 


 
Both high and low voltages are capable of stopping the heart or causing 
arrhythmia (abnormal heart beat).  In these situations, the victim may need 
assistance in regaining a normal heartbeat; therefore, it is mandatory that 
electrical service personnel who work on voltages at or above 50 Volts is 
trained in both cardiopulmonary resuscitation (CPR) and first aid.  CPR 
and First Aid training is provided by the DFRC Health Clinic. 


 
 
11.0 MANAGEMENT RECORDS & RECORD RETENTION 
 


Training and certification records include: 
A. Certification for work on high voltage systems 
B. Formal electrical service training courses 
C. On-the-job training 
D. CPR and First Aid 


 
Maintenance of training and certification records will be the responsibility 
of the employee’s supervisor.  These records may be kept by the 
supervisor or in a central location accessible to the supervisor, employee, 
and authorized inspectors.  On-site contractors are responsible for the 
maintenance of their employee’s records.  The DFRC Health Unit will keep 
records of CPR and First Aid training and issue a certificate to trainees.   


 
When an employee no longer requires the training, i.e., job change, 
retirement, etc., a disposition for the records will be made by the 
supervisor using NPD 1441.1, Records Retention Schedules, and DFRC 
records management procedures.  Generally, technical training records 
are maintained for 5 years following the employee’s need for the training. 


 
Form DFRC 117-1f, Requests for Deviation or Waiver, will be retained in 
the DFRC Safety, Health, and Environmental office. 


 
Destruction of any records, regardless of format, without an approved 
schedule is a violation of Federal law. 


 
 



http://server-mpo.arc.nasa.gov/Services/NEFS/�
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12.0 RELEVANT DOCUMENTS 
 


12.1 Authority Documents 
 


NPR 8715.3 Par. 3.6 Electrical Safety and Par. 3.3, Personal 
Protective Equipment 


  


NASA General Safety Program Requirements  
  


National Electric 
Code, MIL-STD 454 


Standard General Requirements for Electronic 
Equipment 


  


29 CFR 1910 Subpart S; Electrical 1910.301 – 308 1910.331 – 335  
  


29 CFR 1910 Subpart R: Special Industries 1910.269 
  


29 CFR 1926 Subpart K; Electrical, and Subpart V; Power 
Transmission & Distribution 


  


NFPA 70E (National 
Fire Protection 
Association) 


Standard for Electrical Safety in the Workplace 


  


National Electrical 
Safety Code 


National Electrical Safety Code (NESC®) 


 
12.2 Reference Documents 


 
29 CFR 1910.137 Electrical protective devices 


29 CFR 1910.269 
Electric Power Generation, Transmission and 
Distribution – General Industry Standard 


29 CFR 1910.304 Wiring design and protection 
29 CFR 1910.307 Hazardous (classified) locations 
29 CFR 1910.333 Selection and use of work practices 
29 CFR 1910.334 Use of equipment 
ANSI Z87.1 Eye and Face Protection 
ANSI Z89.1 Industrial Workers Protective Headwear 
ANSI/IEEE 516 Disconnect poles (Hot Sticks). 


ASTM F1116 
Standard Test Method for Determining Dielectric 
Strength of Dielectric Footwear 


ASTM F1117 Standard Specification for Dielectric Footwear 
ASTM F2412 and 
ASTM F2413 Protective Footwear 


ASTM F496 
Standard Specification for In-Service Care of 
Insulating Gloves and Sleeves 


ASTM F855 
Standard Specifications for Temporary Protective 
Grounds to Be Used on De-energized Electric 
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Power Lines and Equipment 


Electrostatic Discharge (ESD) Control Program DCP-O-021 
Confined Space Safety DCP-S-009, Chapter 10 
Lockout/Tagout Procedure DCP-S-009, Chapter 4 


IEEE 1048 Guide for Protective Grounding of Power Lines 
 


12.3 Forms 
 


DFRC 117-1f Request for Deviation or Waiver 
 


12.4 Associations  
 


Associations that publish electrical safety guidelines for specific 
applications are 
• National Electrical Manufactures Association (NEMA). 
• American Society of Testing Materials (ASTM) 
• IEEE Institute of Electrical and Electronic Engineers 


 
 
13.0 ACRONYMS & DEFINITIONS 
 


13.1 Acronyms 
 


AC Alternating Current 
AHJ Authority Having Jurisdiction 
ANSI American National Standards Institute. 
ASTM American Society of Testing Materials 
DC Direct Current 
EMS Electrical Safety Monitor 
ESD Electrostatic Discharge 
IEEE Institute of Electrical and Electronic Engineers. 
MSDS Material Safety Data Sheet 
NEMA National Electrical Manufactures Association. 
NFPA National Fire Protection Association includes NFPA 70, 


National Electrical Code (NEC). 
NRTL National Recognized Testing Laboratory, such as Underwriters 


Laboratories, Inc. (UL). 
PCB Polychlorinated biphenyls 
PPE Personal Protective Equipment 
UO Underwriters Laboratories, Inc. 



http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-O-021.pdf�

http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-009-_Chapter_10.pdf�

http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-009-_Chapter_04.pdf�

http://server-mpo.arc.nasa.gov/Services/NEFS/�
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UPS Uninterrupted Power Supply 
 


13.2 Definitions 
 


Ampere The unit for measuring the rate of flow of electricity. 
  


Alternating 
Current (AC) 


The type of current in which the electrons move to-and-
fro in the conductor.  The rate of the change of flow is 
measured in cycles per second, i.e., 60 Hz means the 
flow changes 60 times per second.  AC can be 
transmitted over long distances and is, therefore, the 
type of current used commercially. 


  


Conductor A material through which an electrical current can travel.  
Most metals are conductors.  Copper and aluminum are 
examples of very good conductors.   


  


Direct Current 
(DC) 


The type of electric current in which the movement of 
the electrons are in one direction through the conductor.  
DC is often associated with batteries.  The electrical 
system in your car is mostly DC.  DC cannot be 
transmitted economically over long distances. 


  


Electric Current The flow of electrons through a conductor. 
  


Electrical Work Coming in contact with electrical conductors or circuit 
parts with the hands, feet, or other body parts, or with 
tools, probes, or other test equipment, regardless of the 
personal protective equipment a person is wearing. 


  


Hazardous 
Classified 
Location 


An area that due to its function causes a hazard to exist 
if electrical sources are not properly used.  Examples 
may include an aircraft hanger, facility where explosive 
dust is created, a fuel farm where explosive fumes and 
vapors could exist, etc. 


  


High Voltage Nationally, high voltage is above 600 volts.  See NPR 
8715.3C, NASA General Safety Program Requirements, 
Section 3.6.1. 


  


Insulator A material through which an electric current does not 
pass easily.   


  


Low Voltage Low voltage is considered less than 600 volts nationally.   
  


OPEN An open electrical circuit.   
  


Resistance The opposition to the flow of electrons.  Resistance is 
measured in ohms (Ω). 


  


Volt The unit for measuring the force that drives current 
through a conductor. 
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1.0 PURPOSE OF DOCUMENT 
 
This document describes the procedures and guidance for safe Lifting Device 
Equipment (LDE) operations and assigns responsibility for the operation of lifting 
devices owned, controlled, or contracted by Dryden Flight Research Center (DFRC).  
 
 
2.0 PROCEDURE SCOPE & APPLICABILITY 
 
Scope:  This procedure applies to on or off site DFRC LDE activities including 
operating, designing, testing, inspecting, maintaining, and certifying equipment.  The 
procedure also encompasses LDE activities including training, certifying, and 
decertifying personnel for DFRC LDE activities on or off site.   
 
Applicability:  This procedure applies to all civil servants and contractors who 
participate in LDE activities at DFRC and its operations. 
 
 
3.0 PROCEDURE OBJECTIVES, TARGET, METRICS, & TREND 


ANALYSIS  
 


Objective: Ensure the safe operation of LDE by DFRC employees, and DFRC 
operations in accordance with NASA-STD-8719.9, Standard for 
Lifting Devices and Equipment, and DFRC requirements. 


Target: Zero incidents during operation of lifting devices and equipment. 
Metric: Number of incidents during LDE activities. 


  
Objective: Ensure LDE operated by DFRC employees are inspected and tested 


in accordance with NASA-STD-8719.9, Standard for Lifting Devices 
and Equipment, and manufacturers’ recommendations. 


Target: All LDE are current on required inspections and testing. 
Metric: Percentage of LDE scheduled for inspection and testing compared to 


amount completed. 
  


Objective: Ensure LDE operated by DFRC employees are maintained in 
accordance with NASA-STD-8719.9, Standard for Lifting Devices 
and Equipment, and manufacturers’ recommendations. 


Target: All LDE are current on required maintenance. 
Metric: Percentage of LDE scheduled for maintenance compared to amount 


completed. 
  


Objective: Ensure persons operating, inspecting, testing, and maintaining LDE 
are trained and certified in accordance with NASA-STD-8719.9, 
Standard for Lifting Devices and Equipment, and DFRC 
requirements. 
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Target: All operators, inspectors, testers, and maintenance personnel of LDE 
are current on training and required certifications. 


Metric: Percentage of personnel working with lifting devices that are trained 
and certified in accordance with NASA-STD-8719.9. 


 
Trend analysis:  Metrics will be analyzed by the Lifting Device Equipment Manager 
(LDEM) to determine whether procedural objectives have been met. 
 
 
4.0 WAIVER AUTHORITY 
 
If a requirement of this procedure or NASA-STD-8719.9 cannot be met, a safety 
variance will be prepared in accordance with NPR 8715.3, NASA General Safety 
Program Requirements, and coordinated through the center’s Lifting Devices & 
Equipment Manager (LDEM). 
 
Note:  The NASA variance process does not apply to Federal and applicable state and 
local regulations (e.g., OSHA, Cal OSHA).  Any variance of a federal or state/local 
regulation must be approved by the appropriate federal, state, and/or local agency (e.g., 
NASA Alternate Safety Standard for Suspended Load Operations approved by OSHA).  
The NASA Safety and Risk Management Division will review all proposed safety 
variances of federal regulations before submittal for approval. 
 
 
5.0 RESPONSIBILITIES & DUTIES 
 


5.1 Lifting Devices & Equipment Manager (LDEM) 
A. Implement requirements of NASA-STD-8719.9, applicable compliance 


and consensus standards, and manufactures guidelines. 
B. Assist in developing and managing the facility and/or AGE contractor 


inventory database of lifting devices and associated equipment under 
DFRC control. 


C. Assist in developing and monitoring the training program for lifting 
device operators. 


D. Coordinate variance requests related to LDE using supporting 
directives and guidelines. 


E. Participate as chairperson of the DFRC Lifting Devices and Equipment 
committee. 


F. Select LDE committee members consisting of representation from 
organizations that are involved with, or responsible for, LDE activities. 


G. Review LDE regulatory changes, assess impact to DFRC operations, 
implement required changes, and disseminate appropriately.   







Lifting Operations, Devices, & Equipment DCP-S-064, Baseline 
 Expires January 1, 2016 
 Page 5 of 29 
 


Before use, check the Master List to verify that this is the current version. 
This document may be distributed outside of Dryden. 


H. Investigate lifting device incidents and accidents and report findings to 
DFRC management. 


I. Approve procurement specifications of LDE. 
J. The DFRC LDEM will conduct and/or coordinate a recognized safety 


hazard analysis on required LDE. 
K. Review LDE activity plans and procedures. 
L. Collect and analyze metrics. 


 
5.2 Lifting Devices & Equipment Committee 


 
The committee is composed of selected individuals across the Center who 
are involved with LDE operations in their respective organizations.  The 
committee assists the LDEM in reviewing proposed changes in NASA-
STD-8719.9 and any local directives.  The approved committee charter 
and organizational chart is located in the Dryden Organizational Manual 
(DOM). 


 
5.3 Vehicle & Aerospace Ground Equipment Contractor 


A. Train and certify industrial equipment operators, riggers, and 
signalman and groundman. 


B.  Maintain a current database of LDE trained personnel. 
C. Provide inspection, testing, maintenance, and certifications on LDE 


(excluding overhead and jib cranes, elevators, hangar doors, and 
vehicle shop lifts) owned/operated by DFRC in accordance with  
NASA-STD-8719.9. 


D. Maintain inspection, testing, maintenance, and certifications records on 
LDE (excluding overhead/jib cranes, elevators, hangar doors, and 
vehicle shop lifts) owned and/or operated by DFRC in accordance with 
NASA-STD-8719.9.  Provide these records to the DFRC LDEM. 


E. Affix and maintain labeling and tagging of LDE per NASA-STD-8719.9 
and mark critical LDE as such. 


F. Add new LDE to inspection, testing, maintenance, and certification 
program and remove as needed. 


 
5.4 Facilities Maintenance Contractor 


A. Provide inspection, testing, maintenance, and certifications on 
overhead and jib cranes, elevators, hangar doors, and vehicle shop 
lifts owned and/or operated by DFRC in accordance with  
NASA-STD-8719.9. 
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B. Maintain inspection, testing, maintenance, and certification records on 
overhead and jib cranes, elevators, hangar doors, and vehicle shop 
lifts owned/operated by DFRC in accordance with NASA-STD-8719.9.  
Provide these records to the DFRC LDEM 


C. Add new overhead and jib cranes, elevators, hangar doors, and 
vehicle shop lifts to inspection, testing, maintenance, and certification 
program and remove as needed. 


 
5.5 Branch Chiefs, Supervisors, & Leads 


A. Ensure LDE under their control have current inspections and are in 
proper operating condition or proper LOTO applied per DCP-S-062 
until mitigated. 


B. Ensure only trained and certified persons operate LDE. 
C. Be knowledgeable of and ensure LDE activities are conducted in 


accordance with NASA-STD-8719.9. 
D. Determine if a lift activity is a critical lift.  
E. Must understand critical lift procedures, if performing a critical lift. 
F. Contact the LDEM of any unusual lifts where extra safety precautions 


may be required.   
G. Notify the LDEM and Safety, Health, and Environmental Office 


immediately of any incidents or close calls involving LDE. 
H. Ensure daily preoperational inspections are completed before use on 


LDE under their control.  
I. Ensure Appendix A, Emergency Procedure, is included in lift plans and 


tailored to operation. 
J. Perform Operational Procedure and Hazard Analysis on overhead 


cranes within their respective facility, retained in the respective area, 
and made available to operators. 


 
5.6 Lift Supervisor  


A. Must conduct all LDE activities in accordance with NASA-STD-8719.9 
and all applicable standards.  


B. Ensure a lift plan is developed and adhered to during the lift activity. 
C. Must understand critical lift procedures, if performing a critical lift. 
D. Must be critical lift certified, by attending DFRC critical lift training, if 


performing a critical lift. 
E. Must understand the lift plan, associated hazards, and be able to 


convey them.  



http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-062.pdf�
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F. Must understand and communicate to lift team participants, and 
affected employees, safety related issues related to the lift. 


G. Must monitor the lift activity.  
H. Determine that required inspections and certification for the LDE are 


current.  
I. Determine that lift hardware (e.g., slings and shackles, etc.) are 


properly rated and sized for the activity and a current inspection load 
test tag attached.  


J. Establish a controlled lift area and ensure the area is secure (i.e., 
delineate area, reroute traffic, prohibit unauthorized access, etc.) 
during lift activities and conveyed to affected employees. 


K.  Assign lift team roles and responsibilities (e.g., operator, rigger, 
signalman, technician, etc.). 


L. Ensure operators, riggers, signalman, technician, etc. are currently 
trained and certified.  


M. Notify their supervisor, Safety, Health, and Environmental Office, and 
LDEM immediately of any incidents or close calls involving LDE. 


N. Ensure Appendix A, Emergency Procedure, is included in lift plan, 
tailor to operation, and conveyed to affected employees. 


O. Ensure Activity Hazard Analysis (AHA) is completed for LDE activities.  
 


5.7 LDE Operators 
A. Maintain a valid operator's certificate for the type and/or specific LDE 


they are operating per NASA-STD-8719.9.  
B. Perform, and record, pre-use inspections and functional tests before 


operating.  
1) Mobile cranes will be recorded on form D-WK 266-8, Crane 


Operator Pre-Use Inspection Report, located in the equipment 
logbook pouch attached to the equipment.  The TEREX RT230 
Crane will be recorded on form D-WK 267-8, Terex Operator Pre-
Use Inspection Report. 


2) Overhead cranes and hoists will be recorded in the logbook 
attached to the crane or hoist. 


3) Powered industrial trucks will be recorded on form D-WK 265-8, 
Forklift Operators Pre-Use Inspection Report, located in the 
equipment logbook pouch attached to the equipment. 


4) Mobile aerial platforms will be recorded on form D-WK 264-8, 
Mobile Aerial Platform Operators Pre-Use Inspection Report, 
located in the equipment logbook pouch attached to the equipment.  
CONDOR’s will be recorded on form D-WK 268-8, Condor Pre-Use 



http://server-mpo.arc.nasa.gov/Services/NEFS/�

http://server-mpo.arc.nasa.gov/Services/NEFS/�

http://server-mpo.arc.nasa.gov/Services/NEFS/�

http://server-mpo.arc.nasa.gov/Services/NEFS/�

http://server-mpo.arc.nasa.gov/Services/NEFS/�
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Inspection Report, located in the equipment logbook pouch 
attached to the equipment. 
Note:  Pre-use inspections are required on rented or leased 
equipment.  Contact the DFRC LDEM for issuance of forms in this 
instance. 


C. Ensure LDE certifications are current before operating. 
D. Must adhere to manufacturers operating instructions and applicable 


operating standards. 
E. Must safely operate LDE within its intended scope of operation 


proficiently and with finesse. 
F. Must use standard hand signals and/or appropriate two-way 


communication devices dependent on the activity.   
G. Must understand lift activity plans and associated hazards. 
H. Must understand critical lift procedures, if performing a critical lift. 
I. Must read, understand, and adhere to the Operational Procedure and 


Hazard Analysis for the overhead crane being operated. 
J. Must be critical lift certified, by attending DFRC critical lift training, 


when operating LDE during critical lift activities.  
K. Critical lift operator’s qualification card will be annotated as critical lift 


qualified. 
L. Ensure that lift planning forms D-WK 250-8 and D-WK 251-8 are 


completed when using mobile cranes for both critical and noncritical lift 
operations.   


M. Must be able to interpret and apply load chart confines to mobile crane 
operations in any configuration specific to the equipment on which the 
operator is certified. 


N. Must be certified to operate powered hoists and winches except for 
platform hoists with procedural controls. 


O. Must be certified to operate personnel lifting devices. 
P. Must be certified to operate mobile aerial platforms (except for 


manually propelled platforms). 
Q. Must be certified to operate powered industrial trucks. 
R. Must be instructed in the proper use of jacks before operating. 
S. Must have certification card on person while operating LDE.  
T. Notify their supervisor, Safety, Health, and Environmental Office, and 


LDEM immediately of any incidents or close calls involving LDE. 
 



http://server-mpo.arc.nasa.gov/Services/NEFS/�

http://server-mpo.arc.nasa.gov/Services/NEFS/�
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5.7.1 
• Maintain a current medical physical per NPR 1800.1 or DOT 


equivalent.  Must be annotated on operator’s certification card. 


Operator Medical Requirements 


○ Includes mobile and overhead cranes, powered industrial 
trucks, and mobile aerial platforms (except for manually 
propelled platforms). 


• It is the employee’s responsibility to self-disclose a medical 
condition that would disqualify them that arises between 
physical renewals.  This will be reported to the DFRC Health 
Unit. 


 
5.8 Riggers 


A. Maintain a valid rigger’s certification per NASA-STD-8719.9. 
B. Must adhere to applicable rigging standards. 
C. Must understand lift plans and associated hazards. 
D. Must understand critical lift procedures, if performing a critical lift. 
E. Must be critical lift certified, by attending DFRC critical lift training, 


when performing rigging during a critical lift activity.  Certification card 
will be annotated as critical lift qualified. 


F. Ensure that lift activity hardware (e.g., slings and shackles, etc.) is 
properly rated and sized for the activity, all items are in acceptable 
condition, and are currently certified (e.g., inspection, tests, tags 
attached). 


G. Must be able to estimate (may use any resource available) the load 
weight being lifted and know the maximum allowable radius of the 
crane at its configured capacity. 


H. Ensure the center of gravity is addressed.  If known, follow the lift plan 
as briefed.  If unknown, lift item enough to assess and mitigate before 
proceeding.  


I. Ensure rigging is not binding or impinging on itself or the load in any 
way that may cause damage to it or the load.  


 
5.8.1 


• Maintain a current medical physical per NPR 1800.1 or DOT 
equivalent.  Must be annotated on operator’s certification card. 


Rigger Medical Requirements 


• It is the employee’s responsibility to self-disclose a medical 
condition that would disqualify them that arises between 
physical renewals.  This will be reported to the DFRC Health 
Unit. 
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5.9 Signalman 
A. Maintain a valid signalman certification. 
B. Must adhere to applicable signalman operating standards. 
C. Direct the crane operator when picking, moving, and landing the 


designated load. 
D. Must use standard hand signals and/or appropriate two-way 


communication devices dependent on the activity.   
E. Must understand lift plans and associated hazards. 
F. Must know the maximum allowable radius of the crane at its configured 


capacity. 
G. Ensure the load does not pass over personnel or critical equipment.  
H. Stop the lift operation when any unsafe condition is noted during the lift 


operation. 
 


5.10 Project Managers or Designee  
A. Be knowledgeable of and ensure LDE activities under their control are 


conducted in accordance with NASA-STD-8719.9 and all applicable 
standards. 


 
5.10.1 


A. Be knowledgeable of and ensure LDE activities are conducted 
in accordance with NASA-STD-8719.9 and all applicable 
standards. 


Project Managers who are required to develop lift plans: 


B. Ensure a lift plan is developed and adhered to during lift 
activities. 


C. Determine if a lift activity is a critical lift per NASA-STD-8719.9 
guidelines.  See section 7.0, A, Determination if lift activity is 
critical or noncritical. 


D. Must understand critical lift procedures, if performing a critical 
lift. 


E. Must understand the lift plan, associated hazards, and be able 
to convey them.  


F. Must understand and communicate to lift team participants, and 
affected employees, safety related issues related to lift activities. 


G. Include Appendix A, Emergency Procedure, in lift plan and tailor 
to operation. 
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5.11 Safety Observer 


A. Understand and apply NASA-STD-8719.9. 
B. Understand lift plan in its entirety. 
C. Understand critical lift plan in its entirety, if performing role of safety 


observer during a critical lift. 
D. Verify inspections and certifications on the crane, hardware, and 


rigging. 
E. Verify certifications for operators, riggers, and signalman, are currently 


trained and certified.  
F. Be a concurring signature on the critical lift activity plan if performing 


role of safety observer during a critical lift. 
G. Attend the pre-lift safety meeting if performing role of safety observer 


during a critical lift. 
H. Monitor the critical lift activity at all times if performing role of safety 


observer during a critical lift. 
I. Verify that forms D-WK 250-8, Lift Planning: Mobile Crane Critical and 


Non-Critical Lift Hazard Analysis Checklist and D-WK 251-8, 
Hazardous Operation Mobile Crane Lift Plan, are completed, as 
required. 


J. Verify Appendix A, Emergency Procedure, is applicable to the area of 
operation. 


K. Must be critical lift certified, by attending DFRC critical lift training, if 
performing role of safety observer during a critical lift. 


 
5.12 Revoking of Certifications  


 
Certifications may be revoked by the LDEM in cases of negligence or 
violation of safety requirements.  Reinstatement will be dependent on the 
violation, and may range from counseling, retraining, to no reinstatement.  
Certifications may be revoked by the Medical Officer for medical reasons.   


 
 
6.0 GENERAL REQUIREMENTS FOR ALL PERSONNEL ENGAGED 


WITH OR PLANNING LIFTING ACTIVITIES 
A. All LDE activities conducted at DFRC and under DRFC’s control will be 


performed in accordance with NASA-STD-8719.9 and all applicable 
standards. 


B. When Lockout / Tagout is required for any reason on any LDE at DFRC and 
under DRFC’s control it will adhere to DCP-S-062, Lockout / Tagout Program.  
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C. Prior to procuring any LDE under DRFC’s control refer to NASA-STD-8719.9 
and submit to the DFRC LDEM for specification approval. 


D. Recognized safety hazard analysis: 
1) Cranes, hoists & winches, hydra-sets, and special personnel lifting 


devices supporting personnel lifting devices, used for critical lifts, must 
have a recognized safety hazard analysis before utilized for a critical lift 
activity. 


2) Mobile aerial platforms and powered industrial trucks used for lifts where 
failure or loss of control could result in loss of or damage to flight hardware 
must have a recognized safety hazard analysis before utilized for such 
activity. 


3) Jacks where failure or loss of control could result in loss of or damage to 
flight hardware must have a recognized safety hazard analysis before 
utilized for such activity. 
a) The DFRC LDEM will conduct and/or participate in a recognized safety 


hazard analysis on required LDE.  
E. All overhead cranes require an operational procedure and hazard analysis. 
F.  Operational procedure and hazard analysis will be performed by respective 


Branch Chief facility owner.  
G. Operational procedure and hazard analysis will be reviewed, approved, and 


filed with the DFRC LDEM and respective Branch Chief facility owner. 
H. Operational procedure and hazard analysis will be reviewed annually by the 


DFRC LDEM and respective Branch Chief facility owner. 
I. Multiple lift activities may occur at differing dates and times if the activity does 


not differ from the procedure stated in the approved lift plan with concurrence 
from the DFRC LDEM.  The duration will not be longer than 1 year. 


J. Any LDE requiring the use of RF transmission will require approval of the 
DFRC Frequency Manager before use. 


K. Exhaust fume accumulation from LDE will be mitigated respective to the 
operation being performed. 


L. Fuel handling and storage will be conducted per DFRC guidelines. 
M. Battery changing and charging will be conducted per DFRC guidelines. 
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7.0 LIFT ACTIVITIES & PLANS 
 


A. Determination if lift activity is critical or noncritical. 
1) Reference NASA-STD-8719.9 for determining guidelines. 
2) Form D-WK 269-8, Candidate Critical Lift Checklist/Accepted Risk of 


Determination, must be completed, coordinated, and filed with the DFRC 
LDEM before any critical lift activities, or accepted risk of determination 
regarding program/project assets. 


a) Programs or Projects may accept risk of determination regarding 
program/project assets, but may not accept risk regarding life safety or 
Center facility assets. 


 
B. Critical LDE lift activities 


1) Reference NASA-STD-8719.9 and all critical lift activities must comply. 
2) Critical lift plan.  The lift plan will be followed as approved.  All critical lift 


activities must have a plan that consists of:  (See example in Appendix B, 
Lift Plan.) 
a) Critical lift procedure 


• Detailed steps of operation 
• Rigging plan showing lift points, procedures, and hardware 


requirements. 
b) For mobile crane activities 


• D-WK 251-8, Hazardous Operation Mobile Crane Lift Plan 
• D-WK 250-8, Lift Planning:  Mobile Crane Critical and Non-Critical 


Lift Hazard Analysis Checklist 
○ Leased mobile cranes 


- Must have a recognized safety hazard analysis performed by 
the LDEM before crane is transported to work site. 


- Crane certifications 
- Operator certifications 
- Certificate of insurance 


c) For overhead crane activities 
• Current operational procedure and hazard analysis 
• Operator must read, understand, and adhere to the operational 


procedure and hazard analysis for specific crane utilized.   
d) Affected area 


• Define controlled area 
• Inspect lift area verifying no obstructions or conflicting hardware will 


interfere with load path. 
e) Hazard analysis  
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f) Review of certificates 
• Operators 
• Training 
• LDE 


g) Center impact 
h) Appropriate notifications 


• LDEM 
• Date, time, and location of critical lift activity 
• Affected entities 


○ Must be notified of areas and assets that may be affected 
○ Date, time, and location of critical lift activity 


i) Emergency procedures (Appendix A) 
3) Critical lift plan review 


a) Review and approval must take place before critical lift activity begins 
and be recorded, with all concurring signatures, on form D-WK 230-8, 
Critical Lift Process Approval.  The review should occur no later than 
24 hours prior to the activity. 


b) The critical lift plan review should be attended by individuals with 
concurring signatures on form D-WK 230-8. 


c) The form D-WK 230-8 must be filed with the LDEM. 
d) The LDEM must review and approve all critical lift activity plans. 


4) Must have a safety observer that is independent from the critical lift 
activity.  The safety observer must fulfill the requirements of Section 5.11, 
Safety Observer.  This individual may be: 
a) LDEM 
b) Safety professional 
c) SQ representative 
d) Supervisor 
e) Engineer 
f) Task leader 


5) Suspended load lift activities will adhere to NASA-STD-8719.9,  
Appendix A, NASA Alternate Standard for Suspended Load Operations 


6) Pre-Lift activity safety meeting 
a) Will be held before any lift activity 
b) Be attended by all participants of the lift activity 
c) Will cover at a minimum 


• Lift procedure 
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• Hazards 
• Responsibilities  
• PPE 
• D-WK 251-8, Hazardous Operation Mobile Crane Lift Plan 
• Affected area 
• Emergency procedures 


7) Changes to plan in real time 
a) Owner of the plan will redline and sign changes with concurrence & 


signature from safety observer. 
8) Debrief 


a) A debrief should be held after all lifts.  If significant issues or problems 
arise during a lift, any lessons learned will be documented by the 
Project Manager or Operations Engineer in a Memo for Record and a 
copy provided to the Chief of Safety, Health, and Environmental Office, 
and the Code S Lessons Learned POC. 


 
C. Noncritical LDE lift activities 


1. Noncritical lift activities will adhere to standard industry rules and practices 
except as supplemented with unique NASA testing, operations, 
maintenance, inspection, and personnel licensing requirements. 


2. Mobile crane lifts performed by DFRC entities will require a lift plan.  The 
plan will include: 
a) D-WK 251-8, Hazardous Operation Mobile Crane Lift Plan 
b) D-WK 250-8, Lift Planning: Mobile Crane Critical and Non-Critical Lift 


Hazard Analysis Checklist 
c) Rigging plan showing lifts points, procedures, and hardware 


requirements 
d) Description of work.  Example in Appendix B, Lift Plan. 


• Sequence of events 
• Center impact  
• Affected area 


○ Define controlled area 
○ Inspect lift area verifying no obstructions or conflicting hardware 


will interfere with load path 
• Activity hazard analysis 
• Emergency procedures (Appendix A) 
• Verification checklist 


3. Lift plans will be reviewed and approved by the DFRC LDEM before 
commencement of activity. 


• a lift Activity hazard analysis 
4. Pre-Lift activity safety meeting 
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a) Will be held before any lift activity 
b) Be attended by all participants of the lift activity 
c) Will cover at a minimum: 


• Lift procedure 
• Hazards 
• Responsibilities  
• PPE 
• D-WK 251-8, Hazardous Operation Mobile Crane Lift Plan 
• Affected area 
• Emergency procedures 


5. Debrief 
a) A debrief should be held after all lifts.  If significant issues or problems 


arise during a lift a debrief will be held and any lessons learned will be 
documented by the Project Manager or Operations Engineer in a 
Memo for Record and a copy provided to the Chief of Safety, Health, 
and Environmental Office, DFRC LDEM, and the Code S Lessons 
Learned POC. 


6. Overhead crane 
a) Operator must read, understand, and adhere to the operational 


procedure and hazard analysis for specific crane utilized.   
7. Mobile crane lifts performed by outside entities for DFRC will require all of 


the above plus the following: 
• Crane certifications 
• Operator certifications 
• Certificate of insurance 


 
 
8.0 MANAGEMENT RECORDS & RECORDS RETENTION 
 
The DRFC LDE Surveillance Plan Record will be kept to support Agency lifting device 
trend and data analysis and will be retained in the DFRC LDEM Office for three years.  
 
Maintenance, inspection, test, certification status, and preoperational checklists are 
retained by the AGE contractor for the life of the item, then records follow item through 
disposition.  
 
Training is recorded in SATERN and retained per SATERN protocol. 
 
LDE incidents are recorded in IRIS and retained per IRIS protocol. 
 
Waivers are retained in the DFRC LDEM Office for three years. 
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Project Managers or Operations Engineers who produce a Memo for Record will 
provide a copy to the Chief of Safety, Health, and Environmental Office, DFRC LDEM, 
and the Code S Lessons Learned POC. These memos will reside in the respective 
offices for three years.  
 
 
9.0 RELEVANT DOCUMENTS 
 


9.1 Authority Documents 
 


NASA-STD-8719.9 Standard for Lifting Devices and Equipment 
NPR-1800.1 NASA Occupational Health Program Procedures. 
NPR-8715.3 NASA General Safety Program Requirements 
29 CFR 1910.132 General Requirements for Personnel Protective 


Equipment 
29 CFR 1910.29 Subpart 1 Manually Propelled Mobile Ladders 


and Scaffolds 
29 CFR 1910.67 Vehicle Mounted Elevated and Rotating Work 


Platforms 
29 CFR 1910.178 Powered Industrial Trucks 
29 CFR 1910.179 Overhead and Gantry Cranes 
29 CFR 1910.180 Crawler, Locomotive, and Truck Cranes 
29 CFR 1910.181 Derricks 
29 CFR 1910.184 Slings 
29 CFR 1910.6 Incorporation by Reference  
29 CFR 1926.550 Cranes and Derricks 
29 CFR 1926.554 Overhead Hoists 
29 CFR 1926.556 Aerial Lifts  
DCP-S-062 Lockout Tagout Program 


 
9.2 Reference Documents 


 
NASA –STD 8719.9 2.3, Non-Government Publications 


 
9.3 Forms  


 
D-WK 230-8 Critical Lift Process Approval 
D-WK 250-8 Lift Planning Mobile Crane Critical and Non-Critical Lift 


Hazard Analysis Checklist. 
D-WK 251-8 Hazardous Operation Mobile Crane Lift Plan Hydraulic-


Boom Rubber-Tired Pre-Lift Worksheet 
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D-WK 264-8 Mobile Aerial Platform Operator Pre-Use Inspection 
Report 


D-WK 265-8 Forklift Operators Pre-Use Inspection Report 
D-WK 266-8 Crane Operator Pre-Use Inspection Report 
D-WK 267-8 Terex Operator Pre-Use Inspection Report 
D-WK 268-8 Condor Operator Pre-Use Inspection Report 
D-WK 269-8 Candidate Critical Lift Checklist/Accepted Risk of 


Determination 
D-WK 329-8 Activity Hazard Analysis 


 
 
10.0 ACRONYMS & DEFINITIONS 
 


10.1 Acronyms 
 


AGMA American Gear Manufacturers Association 
ANSI American National Standards Institute 
ASME American Society of Mechanical Engineers 
CFR Code of Federal Regulations 
CMAA Crane Manufacturers Association of America, Inc. 
DOT Department of Transportation 
LDE Lifting Devices and Equipment 
LDEM Lifting Device and Equipment Manager 
OSHA Occupational Safety and Health Administration 


 
10.2 Definitions 


 
Certification That situation when the lifting device or equipment 


maintenance, test, or other operational checks have 
been performed and are current. 
 


Certification, 
Personnel 
 


See Licensed Operator. 


Crane A machine for lifting and lowering a load and moving it 
horizontally, with the hoisting mechanism an integral 
part of the machine.   
 


Crane Operator A licensed individual who operates cranes for the 
purpose of lifting, moving, and placement of articles.   
 


Crane Rigger A licensed individual who understands and 
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comprehends the intricacies of lifting equipment for 
the movement, positioning, and placement of 
payloads.   
 


Critical Lift A lift where failure/loss of control could result in loss of 
life, loss of or damage to flight hardware, or a lift 
involving special, high dollar items, such as 
spacecraft, one-of-a-kind articles, or major facility 
components, whose loss would have serious 
programmatic or institutional impact.  Critical lifts also 
include the lifting of personnel with a crane, lifts where 
personnel are required to work under a suspended 
load and operations with special personnel and 
equipment safety concerns beyond normal lifting 
hazards. 
 


Critical Lift 
Review Meeting 


A meeting to review specific lift plans to include the 
procedure and associated hazard analysis.   
 


Designated 
Person 


Any person who has been selected or assigned (in 
writing) by the responsible NASA organizational 
element or the using contractor as being qualified to 
perform specific duties.  A licensed operator may 
serve as a designated person for the equipment 
he/she is licensed to operate.   
 


Dummy Load A test load to simulate the real load; typically a test 
weight.   
 


Emergency Stop 
(E-Stop) 


A manually operated switch or valve to cut off electric 
power or control fluid power independently of the 
regular operating controls.   
 


Frequently For the purpose of this document, the term 
“frequently” is used to mean once or more per year. 
 


Hazard Any real or potential condition that can cause injury or 
death to personnel, or damage to or loss of equipment 
or property. 
 


Hazard Analysis A document that provides the results of an evaluation 
performed on a system and/or activity identifying 
existing and potential hazards and the mitigations 
imposed. 
 


Hoist A machinery unit device used for lifting and lowering a 
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load. 
 


Holding Brake A brake that holds the load when power is off the 
lifting device. 
 


Idle Lifting Device Lifting device that has no projected use for the next 12 
months. 
 


Infrequently For the purpose of this document, the term 
“infrequently” is used to mean less than once per year. 
 


Jack A mechanism with a base and load point designed for 
controlled linear movement. 
 


Licensed 
Operator 


Any person who has successfully completed the 
examination for crane, hoist, or heavy equipment 
operator and has been authorized to operate such 
equipment.  (Note:  This term includes certified and/or 
authorized operator.) 
 


Lift Plan A document that specifies the requirements and 
resources, including hazard analysis, required to 
perform a lift. 
 


Lifting Devices 
and Equipment 


Devices such as overhead and gantry cranes 
(including top running monorail, underhung, and jib 
cranes), mobile cranes, derricks, hoists, winches, 
special hoist supported personnel lifting devices, 
hydra-sets, load measuring devices, hooks, slings and 
rigging, mobile aerial platforms, powered industrial 
trucks, jacks, and mechanisms and equipment used 
for lifting and lowering. 
 


Lifting Devices 
and Equipment 
Manager (LDEM) 


Person responsible for overall management of the 
installation lifting devices and equipment program, 
coordinating with appropriate personnel at their 
installation on lifting issues and providing their 
installation’s position on lifting devices and equipment 
safety issues. 
 


Load The total load, including the sling or structural sling, 
below the hoisting device hook, being raised or 
moved. 
 


Load Measuring 
Device 


A measuring device below the hook that is part of the 
load path for lifting operations. 
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Mobile Aerial 
Platform 


A mobile device that has an adjustable position 
platform, supported from ground level by a structure. 
 


NASA Operation Any activity or process that is under NASA direct 
control or includes major NASA involvement.   
 


Noncritical Lift A lift involving routine lifting operations governed by 
standard industry rules and practices except as 
supplemented with unique NASA testing, operations, 
maintenance, inspection, and personnel licensing 
requirements contained in NASA documents.   
 


Operational Test A test to determine if the equipment (limit switches, 
emergency stop controls, brakes, etc.) is functioning 
properly.   
 


Overhead and 
Gantry Crane 


Overhead and gantry cranes are machines used for 
lifting and lowering a load and moving horizontally with 
the hoist machine an integral part of the machine. 
 


Payload The actual object, below the sling or structural sling, 
being raised or moved. 
 


Periodic Load 
Test 


A load test performed at predetermined intervals with 
load greater than or equal to the rated load, but less 
than the proof load. 
 


Personnel Basket 
(Man-basket) 


Any structure utilized to carry personnel by a crane, lift 
truck, or other lifting device. 
 


Personnel 
Certification 


A means to ensure an individual is qualified to perform 
a designated task. 
 


Personnel Lift A working platform that lifts, lowers, sustains, and 
transports personnel. 
 


Proof Load The specific load or weight applied in performance of 
a proof load test and is greater than the rated load. 
 


Rated Capacity  Maximum capacity of a particular crane in its working 
configuration.  This will be determined by the 
manufacturers engineered/approved load charts.   
 


Rated Load or 
Safe Working 


An assigned weight that is the maximum load the 
device or equipment will operationally handle and 
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Load or Rated 
Capacity 


maintain.  This value is marked on the device 
indicating maximum working capacity.  This is also the 
load referred to as “safe working load” or “working 
load limit.”  If the device has never been downrated or 
uprated, this also is the “manufacturer’s rated load.” 
 


Single Pont 
Failure 


A single item or component whose failure would cause 
an undesired event such as dropping a load or loss of 
control.   
 


Sling A lifting assembly and associated hardware used 
between the actual object being lifted and hoisting 
device hook. 
 


Suspended Load 
Operations 


When personnel have any part of their body beneath a 
suspended load during lift operations involving a crane 
or hoist.   
 


Tagline A line used to restrain or control undesirable motion of 
a suspended load.   
 


Variance  Documented and approved permission to perform 
some act contrary to established requirements. 
 


Waiver A variance that authorizes departure from a specific 
safety requirement, where a special level of risk has 
been documented and accepted.  
 


Working Load If the device has never been downrated or uprated, 
this also is the “manufacturer’s rated load.” 
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APPENDIX A – EMERGENCY PROCEDURES 
 


The following must be readily available during operations.  Note that every emergency 
situation is unique and must be treated as such.  The steps below are guidelines and 
may require modification or be tailored to the lift operation. 
 


EVACUATION EVENT 
1. Assess the situation.  Barring further instruction, follow the steps below as 


appropriate. 
WARNING:  No personnel will position themselves under the load at any time.  Severe injury 
or death could result. 


2. Secure the load by returning it to a supported position or by clearing it from personnel 
egress routes. 


3. Secure crane using shut down sequence  
WARNING:  Do not engage emergency shut off until cleared to do so.  Premature triggering 
may prevent securing of load. 


4. Upon clearance from crane operator, engage remote emergency shut off. 
5. Evacuate area 


PARTIAL LOSS OF LOAD / LOSS OF LOAD CONTROL 
WARNING:  Do not shut off crane.  This may prevent securing of load.   


1. Stop operations. 
WARNING: No personnel will position themselves under the load at any time.  Severe injury 
or death could result. 


2. Assess security of load and determine best course of action.  Barring further 
instruction, follow the steps below as appropriate. 


3. Assess medical needs 
CAUTION: Movement of load may result in further loss of load. 


4. Secure the load if possible. 
Some suggested courses of action: 
a) Reattach or replace failed lifting hardware. 
b) Place cribbing below load to support it. 


5. Secure stored energy 
6. Secure area, preserving all evidence 
7. Activate mishap plan 


LOSS OF LOAD 
1. Stop all operations. 
2. Secure load 
3. Assess medical needs  
4. Secure crane using shut down sequence  


WARNING:  Do not engage emergency shut off until cleared to do so.  Premature triggering 
may prevent securing of remaining load. 


5. Upon clearance from crane operator, engage remote emergency shut off. 
6. Secure stored energy 
7. Secure area, preserving all evidence  
8. Activate mishap plan 
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APPENDIX B – LIFT PLAN 
 


DESCRIPTION OF WORK 


(Example) 
Sequence of Events 


 
PROJECT:   SOPHIA 
LOCATION:  Building 703, DAOF, inside northwest corner. 
CONTRACT:  NAS4-XXX, Task Order NNDXXXXX 
 
The purpose of this operation is to 
______________________________________________________________________
_____________________________________________________________________.   
 
The planned dates of the operation are ______________________________________. 


• (A bullet format is the easiest to convey the description of work.) 


• (Provide enough detail so anyone can tell what you’re doing, but the description 
does not need to be in micro detail.  Describe the sequence of operations.) 
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(Example) 
CENTER IMPACT ANALYSIS 


 


 
CRANE ACTIVITY (dates of operation) 


Mirror Coating Project 
 
To allow for safe operations of the crane and its loads at Building 703, access to the 
_________________________ area of the building is restricted to only the individuals 
associated with the crane lift operation.  State “no impact” if there are no impacts. 
 
List impacts to any operations and/or people:  closure of areas, restricted use of doors 
for access (egress cannot be restricted), walkways, vehicle traffic, etc. 
 
In the event an emergency or mishap occurs:  (Who do they call, what do they do?) 


• Call 911 


• Call XXX-XXX on cell phone 


• If mishap occurs, what do you do?  Assess medical needs, contact safety, 
preserve evidence, etc. 


 
In the event of a security issue:  (If one occurs, what do they do; who do they call?) 


• Call 276-3256 
 
Notification Plan:


• DM3 


   (How are you going to convey this impact?) 


• Public email 


• Safety meeting 


• Status board 
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(Attach sketch of the affected area.) 
AFFECTED AREA 
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(Example) 
ACTIVITY HAZARD ANALYSIS 


 
List AHA(s) specifically related to the lifting activity.  
 
Your crane company or subcontractor should provide you with an AHA for crane 
operations specific to the operation.  It needs to contain the required components, i.e., 


1. What are you doing?   
2. What might happen?  (worst case)  
3. What do you do to prevent with controls (engineering, manage, PPE/controls, 


etc.)?  
4. What equipment is used?  
5. What inspections are required, i.e., crane cert, rigging, PPE, etc. 
6. What training/ operator certifications are required?  


 
Use form D-WK 329-8, Activity Hazard Analysis, if needed. 
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Attach copies of the current annual and quadrennial certificates.  Ensure certifications 
and cranes match-up, especially their load charts and weight proofs. 


CRANE CERTIFICATIONS 


 
 
 


Attach copies of Crane Operator, Rigger, and Signalman Certifications and Medical 
Examiners Certification/ 


OPERATOR CERTIFICATIONS 


 
 
 


Attach copies. 
CERTIFICATE OF INSURANCE 


 
 
 


Attach Appendix A.  Ensure it is tailored, if necessary, to LDE activity being performed. 
EMERGENCY PROCEDURES 


 
 
 


Expound on this checklist.  It is your verification that items were completed with a 
responsible POC. 


VERIFICATION CHECKLIST 


 
ITEM DATE VERIFIED INITIALS 


Crane Operation Approval   
Operator Certifications   
Crane Certifications   
Insurance    
Lifting Hardware   
Load Charts   
Pre-Lift Safety Meeting   
PPE   
Brief Appendix A   
Etc.   
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1.0 PURPOSE OF DOCUMENT 
 
This document describes requirements and procedures, delegates authority, and 
assigns responsibility for managing the DFRC Pressure Vessel and Pressurized System 
Safety Program.  It provides the minimum requirements needed to manage risk to 
personnel, facilities, and the environment posed by flight and ground-based pressure 
vessels and pressurized systems (PVS) (including boilers) and to control occupational 
injuries and illnesses resulting from the failure to properly operate and maintain 
pressure vessels and pressurized systems (PVS) at DFRC.  
 
 
2.0 PROCEDURE SCOPE & APPLICABILITY 
 
Scope:  This procedure applies to DFRC-owned or -operated, temporary or permanent 
ground-based Pressure Vessels (PV) and Pressure System (PS) and flight PVS, and to 
non-NASA-owned contractor or tenant PVS operated on NASA property. 
 
Scope Exclusions:  The PVS listed in NASA-STD-8719.17, Section 4.2 do not require 
certification in accordance with NPD 8710.5 and NASA-STD-8719.17 provided they are 
covered under appropriate inspection and maintenance programs, designed, and 
fabricated to national consensus standards, and meet all applicable OSHA regulations.   
 
Pressurized systems that are part of normal baseline systems of an aircraft and are 
covered by aircraft Technical Orders or Manuals are also excluded from this procedure. 
 
Applicability:  This procedure applies to all organizations that own or use pressure 
systems and/or pressure vessels.  This applies to all Dryden locations. 
 
 
3.0 OBJECTIVES & METRICS 
 
Objective:  The Center operates only assessed and certified pressurized systems.  
Target:  100% of pressurized systems are assessed and certified. 
Metric 1:  % of pressurized systems (by owning organization) not assessed. 
Metric 2:   % of pressurized systems that are certified. 
Metric formulation:  Tallied and analyzed on a spreadsheet. 
Where reported:  At Executive Safety Committee. 
How often reported:  Monthly. 
 
  



http://specs4.ihserc.com/DocViewCopyright.aspx?sess=398332847&prod=SPECS4&docid=TLGXGCAAAAAAAAAA&docNum=NASA+MPR+8823.2+REV+D&org=MSFC�
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4.0 WAIVER AUTHORITY 
 
Requests for waiver to the DFRC Pressure Vessel and Pressurized System Safety 
program must be submitted on form DFRC 117-1 and submitted to the Safety & Mission 
Assurance Office (Code S).  The waiver must be reviewed by the pressure systems 
manager (PSM) for concurrence or nonconcurrence. 
 
The waiver must be approved by the requesting organization’s technical authority 
(project chief engineer, operations engineer, Safety & Mission Assurance 
representative, or the branch chief of the organization responsible for the requirement). 
 
For risk assessment code (RAC) 3 or higher, the Chief of Safety & Mission Assurance 
(RAC determination based from NASA STD-8719.17, Section 4.9.2).   
 
For RAC 1 & 2, the Center Director must approve the waiver.   
 
Waivers and variances will be processed in accordance with NPD 8710.5, NASA-STD-
8719.17, and NPR 8715.3 and recorded into the pressure system database managed 
by the PSM.   
 
 
5.0 RESPONSIBILITIES 
 
NASA’s policy for pressure systems safety is provided in NPD 8710.5.  The detailed 
technical requirements for pressure systems are provided in NASA STD-8719.17.  All 
employees involved with PVS must ensure that all requirements of NPD 8710.5 and 
NASA-STD-8719.17 are fulfilled. 
 


5.1 Owner or Management of Organization Responsible for PVS 
A. Ensure that operating and maintenance procedures are developed and 


implemented to assure compliance with the operational limits of the 
PVS. 


B. Ensure personnel are properly trained, qualified, and certified (when 
required) to operate a specific PVS. 


C. Ensure that designs or procurement specifications for new or modified 
PVS are reviewed and evaluated by the PSM prior to implementation. 


D. Make the procedures in this chapter a contract requirement when a 
contractor fabricates, installs, repairs, alters, removes, inspects, tests, 
or performs maintenance on PVS at DFRC controlled sites 


E. Ensure that periodic inspections are performed.   
 



http://server-mpo.arc.nasa.gov/Services/NEFS/�

http://smarts.grc.nasa.gov/app/reports/dsp_nodis_req_report.cfm?ReqID=30949�





Pressure Vessels & DCP-S-065, Baseline-2 
Pressurized Systems Safety Expires January 11, 2015 
 Page 6 of 35 
 


Before use, check the Master List to verify that this is the current version. 
This document may be distributed outside of Dryden. 


5.2 Pressure Systems Manager (PSM) 
A. Serve as the technical authority on national consensus standards that 


apply to ground- and flight-based PVS and provide interpretation of 
national consensus standard application(s) to the Center. 


B. Maintain the PVS configuration management program. 
C. Assist organizations in developing a training program for PVS 


operators.  
D. Ensure that all PVS are certified and recertified according to NASA-


STD-8719.17. 
 


5.3 Contracting Officer Technical Representatives (COTR) 
 


A. Ensure safe use of PVS by reporting misuse to the PSM. 
 


B. The COTR of any contract associated with Dryden Flight Operations 
will assure that the intent of this Pressure Vessels and Pressurized 
Systems Safety procedure is included in contractual requirements. 


 
5.4 Branch Supervisors 


A. Ensure that persons under their supervision who operate or maintain 
PVS have adequate training and are certified.   


 
5.5 Shipping & Receiving 


A. Ensure that any compressed gas container received (either rented or 
purchased) is inspected by a QA inspector.  The QA inspector will 
verify that the content of the gas cylinder is properly identified and 
matches the invoice.  The inspector will also verify that the hydrostatic 
retesting stamp is current. 


B. Ensure that the PSM is notified and consulted in regards to all PVS 
related purchases and acquisitions. 


 
5.6 Project Managers 


A. Designate an individual with responsibility for establishing a 
qualification and acceptance or recertification process to ensure safe 
and reliable testing and use of flight PVS.   


• For spaceflight PVS, qualify and accept PVS in accordance with 
ANSI/AIAA S-080, Space Systems Metallic Pressure Vessels, 
Pressurized Structures, and Pressure Components, and ANSI/AIAA 
S-081A, Space Systems Composite Overwrapped Pressure 
Vessels (COPV).   


• For atmospheric flight (non-spaceflight) PVS, qualify and accept in 
accordance with the Federal Aviation Administration regulations. 







Pressure Vessels & DCP-S-065, Baseline-2 
Pressurized Systems Safety Expires January 11, 2015 
 Page 7 of 35 
 


Before use, check the Master List to verify that this is the current version. 
This document may be distributed outside of Dryden. 


B. Ensure that all PVS are dispositioned at the completion or termination 
of the project.  (The PVS will be safely stored if the PVS is to be used 
again, or excessed and properly removed from service if it is no longer 
required.) 


 
 
6.0 FUNCTIONS AND DUTIES 
 


6.1 Owner or Management of Organization Responsible for PVS 
A. Notify the PSM in writing when a component has been inspected, 


retested, or calibrated. 
B. Use DFRC 228-8, Pressure Vessels and Systems Active and Inactive 


to track pertinent data associated with PVS. 
 


6.2 Pressure Systems Manager (PSM) 
A. Track the inspection of PVS and input the data (including inventory, 


drawings, schematics, retest intervals, etc.) into the Pressure System 
Database. 


B. Review and concur or nonconcur with waiver requests and forward to 
the Chief of Safety & Mission Assurance  


C. Identify specific PVS or categories of PVS that need not be subject to 
the requirements of the NPD and document the rationale for the 
exclusion. 


D. Approve PVS designs and establish and maintain cognizance of all 
requirements and activities for PVS in-service inspection and analysis, 
certification, and recertification.  


E. Document the certification status of all PVS transferred to or from 
DFRC  


F. Review and concur or nonconcur with designs for the alteration and 
repair of existing PVS and with designs and procurement specifications 
for all new ground-based PVS. 


 
6.3 Branch Supervisors 


A. Maintain a training record of personnel. 
B. Immediately take actions to control any hazards caused by PVS. 
C. Maintain an inventory of active and inactive PVS under his/her control. 


 
  



http://server-mpo.arc.nasa.gov/Services/NEFS/�
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7.0 ON-SITE PVS CERTIFICATION OR RECERTIFICATION 
 
When an on-site pressurized system is certified or recertified, the contractor completing 
the task will provide the PSM with a system schematic that identifies each component 
and its location.  The contractor will also provide the operational parameters of the 
system such as contents, maximum allowable working pressure (MAWP), temperature 
range, and appropriate inspection schedule.  In addition, the contractor will provide (as 
applicable) system component data sheets to include, but not limited to: 


A. System piping & instrumentation diagrams (P&IDs) 
B. System component (CP) sheets 
C. Relief device detailed component data sheets 
D. Pressure regulator detailed component data sheets 
E. Pressure vessel, heat exchanger, & Dewar detailed component data sheets  
F. Relief device calculations  
G. Relief device certification test reports 
H. Photo or etching of pressure vessel data plate 
I. Pressure vessel manufacturer’s data reports (U-forms for ASME B&PV 


vessels) 
J. Construction, installation and/or fabrication drawings 
K. Design calculations and specifications (Not required for code stamped 


vessels) 
L. Mill test reports, impact testing results, and/or material specifications (Not 


required for code stamped) 
M. Inspection and NDE reports (Not required for code stamped) 
N. Hydrostatic or pneumatic test reports (Not required for code stamped) 
O. Weld procedure specification (WPS), procedure qualification record (PQR), 


and welding performance qualification (WPQ) (Not required for code 
stamped) 


P. Repair or alteration history (R-forms for ASME B&PV vessels) 
 
Certification and recertification of PVS under DFRC control will be accomplished in 
accordance with NASA-STD-8719.17. 
 


7.1 Modification of PVS 
 


Any changes made to the configuration of the PVS must be approved by 
the PSM.  The owner of the PVS will provide all documentation associated 
with the modification to the PSM for review.  This includes all calculations, 
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analysis, test results, drawing revisions, inspections, etc.  Once approved, 
these changes will be documented into the pressure system database. 


 
 
8.0 LOCK-OUT/TAG-OUT 
 
PVS that are off-line due to maintenance, repair, inspection, modification, or being out 
of certification will be locked-out or tagged-out in accordance with  
DCP-S-062, Lock-out/Tag-out, and in accordance with 29 CFR 1910.147. 
 
 
9.0 WELDING OPERATIONS ON PVS 


A. Welding on PVS will only be performed in accordance with procedures 
qualified to ASME Boiler and Pressure Vessel Code, Section IX. 


B. Welding on pressure vessels will only be performed by welders qualified and 
current in accordance with the ASME Boiler and Pressure Vessel Code, 
Section IX, on such weld procedures. 


C. Welding on power piping or process piping will be performed only by welders 
qualified in accordance with ASME B31.1 or ASME B31.3. 


 
PVS will be returned to service only upon successful completions of all national 
consensus codes and standards (NCS) and NDE required testing and upon submission 
of the relevant NDE and testing documentation to the PSM. 
 
 
10.0 PRESSURE RELIEF DEVICES 


A. All pressure relief devices must be set and sized in accordance with the 
applicable National Consensus Standards (NCS). 


 
NOTE: Primary pressure relief devices must never be set above the MAWP 
of the PVS for which it is intended to protect. 


B. All pressure relief devices must be recertified in accordance with  
NASA-STD-8719.17. 


C. The accuracy of the pressure set point of pressure safety valves (PSVs) must 
be periodically retested or the PSVs will be replaced.  The following retest 
intervals will be used, consistent with the guidance of NB-23, Part 2:   
1) Steam systems – Annually 
2) Gas systems above 200 psi MAWP – 3 years. 
3) PSVs in combination with rupture disks – 5 years. 
4) Category M, corrosive, flammable, or toxic fluid systems – 2 years. 



http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-062.pdf�
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5) All others – in accordance with Center procedures, but no more than 5 
years. 


D. Pressure relief devices will only be repaired, reset, and certified by national 
board authorized repair organizations that maintain a current registered VR 
(valve repair) stamp. 


 
NOTE:  Adjustments and repairs to non-Code PSVs will comply with the 
applicable NCS to the extent possible.  


E. The location, design, operating parameters, last test date, and due date for 
PRDs on each in-service PVS will be documented in the DFRC PSD. 


 
 
11.0 COMPRESSED GAS CYLINDERS 


A. Compressed gas cylinders must be requalified / recertified in strict 
accordance with 49 CFR and NASA-STD-8719.17. 


B. The requalification / recertification frequency of compressed gas cylinders will 
be in accordance with 49 CFR. 


C. The required inspections and testing for requalification of compressed gas 
cylinders will be in accordance with 49 CFR. 


D. Compressed gas cylinders will not be refilled if the cylinder marking (retest 
date) indicates that it is past due for requalification / recertification. 


E. All gas cylinders that are not refilled by Department of Transportation (DOT) 
registered requalification facilities (in possession of a current DOT 
requalification identification number) will be requalified / recertified in 
accordance with 49 CFR and documented as such within DFRC’s 
configuration control program.  All required inspections and testing will be 
performed and documented in accordance with 49 CFR and maintained by 
the PSM and/or his designee. 
1) Compressed Gas Containers or Cylinders Identification 


a) The content of any compressed gas container or cylinder must be 
clearly identified.  Such identification should be stenciled or stamped 
on the cylinder or a label.  Commercially available three-part tag 
systems may also be used for identification.  Color will not be used to 
identify container content.  Color coding is not reliable because 
cylinder colors may vary with the supplier.  Military applications use 
colors as visual warnings to identify the type of hazards associated 
with the content in the container.  Visual warnings are used to 
supplement the written identification of the content of the container.  
Military standards require exact identification of the content, which is 
made only by means of a written title on the cylinder.  Therefore, 
ALWAYS READ THE LABEL. 


  







Pressure Vessels & DCP-S-065, Baseline-2 
Pressurized Systems Safety Expires January 11, 2015 
 Page 11 of 35 
 


Before use, check the Master List to verify that this is the current version. 
This document may be distributed outside of Dryden. 


 
2) Gas Cylinders Handling 


a) Use a compressed gas cylinder cart or other approved material 
handling device when moving cylinders.  Do not roll the cylinder to 
move it.  


b) The cylinder’s protective valve cover must be in place and the cylinder 
stored in an approved holding device when not in use.  


c) Manifold parts such as valves, tubing, fittings, gages, etc., and the 
contents of the cylinder must be compatible with the gas cylinder 
commodity, pressure, temperature and other operating conditions.  


d) When the cylinder is empty, the cylinder will be tagged and identified 
as “Empty”. 


e) Always handle a cylinder as if it were pressurized.  
f) Never attempt to lift any cylinder larger than 5 liters (water volume) by 


yourself.  
g) Do not handle oxygen cylinder with greasy, oily hands or gloves.  
h) Move cylinders in suitable cradles or skid boxed before lifting them with 


cranes, forklifts, hoists, etc.  Do not use ropes, chain, or slings to lift 
cylinders.  


i) Do not use gas cylinders as rollers to move equipment.  
j) Do not use compressed gas cylinders for purposes other than as a 


source of gas for which they were designed.  
3) Gas Cylinders Storage  


a) Locations of compressed gas cylinders and all PVS must be in strict 
accordance with NFPA 55 and 29 CFR 1910.   


b) When in use inside public areas in buildings, protect cylinders against 
tampering and do not obstruct passage or exits.  


c) Locations of gas cylinders with respect to other potentially 
noncompatible PVS must be in strict accordance with NFPA 55 and 29 
CFR 1910.  Cylinders of noncompatible gases or liquids must always 
be properly separated. 


d) Store gas cylinders in a well-ventilated area. 
e) Store gas cylinders so that full cylinders remain separate from empty 


cylinders.   
f) If gas cylinders larger than five (5) liters are shipped on horizontal 


wooden pallets, they will be removed from their pallets and stored 
upright.  
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g) Do not expose containers to extreme temperatures.  Cylinders may not 
be stored where ambient temperatures could exceed 125 degrees F.  
Never store near radiators or other heat sources. 


h) A supply of flammable, poisons, or corrosives gases will be limited to 
that needed for a specific time period.  Contact the Environmental 
Health and Safety office for guidance. 


i) When cylinders are stored, firmly attach them to a wall or other suitable 
support to avoid falling.  


j) Store cylinders with protective caps installed. 
k) Cylinders of noncompatible gases or liquids will be properly separated.  


Keep oxidizers 20 ft from combustibles and flammables or separate 
them by a noncombustible barrier that is at least 5 ft high and has a fire 
rating of 30 minutes. 


 
 
12.0 PVS COMPONENTS 
 


12.1 Flexible Pressure Hose 
 


Exclusion Note:  Flexible hoses that pertain to aircraft ground support 
utilities or aircraft that have a technical order (T.O.) or aircraft 
maintenance manual that governs the flexible hose usage are excluded 
from this procedure. 
A. The MAWP of the hose must meet or exceed the maximum design 


pressure of the system unless it is protected by a safety relief device.   
B. The burst pressure of the hose must be specified by the manufacturer 


to be at least four times the MAWP.  
C. At the time of fabrication, steel braided (over braid covering) hose 


assemblies will be pressure-tested by the manufacturer according to 
applicable national consensus codes and standards (NCS).  
Documentation of such testing must be included with each hose 
assembly.  Exception:  This does not apply to standard hydraulic hose 
or other rubber / thermoplastic hose that the manufacturer has certified 
to be manufactured, tested, and assembled to a national standard 
such as SAE or ISO.  


D. Inspect, test, and certify all flexible pressure hoses in accordance with 
NASA-STD-8719.17. 


E. Restrain the ends of flexible hoses that may subject personnel to a 
whipping hazard in the event of end connection failure. 
1) Evaluate potential force to ensure adequate strength of the restraint 


and anchor points.  Do not use the manifold or other pressure 
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piping as an anchor.  Tube trailers are provided with anchoring 
points for harnesses. 


F. Keep flexible hoses as short as possible.  
G. Use sufficient intermediate restraint at appropriate intervals along 


flexible hoses whose rupture would cause unacceptable hazard to 
personnel to mitigate hazards from whipping hoses. 


H. Assemble flexible hoses as directed by the manufacturer’s 
requirements and tested in accordance with the applicable NCS.  
1) Flexible hoses must not be installed with a bend radius that 


exceeds the manufacturer’s recommendations  
I. Retest flexible hoses whose rupture would cause unacceptable hazard 


to personnel or risk to mission at the flexible hose MAWP no less 
frequently than every 5 years. 


J. Do not use flexible hoses in PVS in lieu of rigid piping or tubing unless 
the use of rigid piping or tubing has been determined to be impractical 
(such as where vibration isolation, motion allowance, or component 
flexibility requires their use). 


K. A flexible hose that is permanently installed by welding or brazing will 
be included as part of the PVS inspection and testing requirements, 
and the retest requirement of NASA-STD-8719.17 paragraph 4.10.4.4 
does not apply 


L. Flush out hoses used for fluids before being turned in to tool crib for 
storage  


M. Tag all flexible hoses with the following information: 
1) Serial Number (so that it can be tracked in the Pressure System 


Database) 
a) The serial number will begin with the letter “G” if the hose is 


used for gaseous applications or the letter “F” if used for fluid 
applications. 


b) The first set of digits in the serial number will refer to the cart # 
or sub-task # or building # where the hose will be used. 


c) The second set of digits in the serial number will be a sequential 
number. 


d) Example:  G64-116-0001 is a flexible hose used on a gaseous 
nitrogen cart with sub-task 64-116 and is the first hose that got 
designated with a serial number.  F4820-0001 is a flexible hose 
that is used for hydraulics in building 4820, and is the first hose 
that got designated with a serial number. 


2) MAWP 
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3) Date due for re-test/recertification 
N. Immediately remove from service and destroy all flexible hoses 


identified as having defects (wear, damage, etc…).   
1) See the appropriate NCS and SAE- ARP1658 for damage rejection 


criteria and guidance. 
a) Flexible hose inspection and certification 


• Certification requires the following: 
o Manufacturers' pressure test records will be furnished 


with the hose and will be maintained by the PSM. 
o Documentation including identification tag number or 


serial number, manufacturer, nominal size, material of 
construction, rated working pressure, and material 
compatibility with working fluid. 


o An inspection of the entire length of the hose for 
evidence of damaged fittings, kinks, broken wire braid, or 
other signs of degradation will be performed.  Hose 
assemblies will be removed from service upon evidence 
of damage or misuse. 


o Inspection records per manufacturer recommendations 
and/or national consensus code requirements. 


• Recertification will include the following: 
o Documentation review 
o A thorough visual examination of the entire length of the 


hose for evidence of damaged fittings, kinks, broken wire 
braid, or other signs of degradation 


o A pressure test at the MAWP.  The test date will be 
documented and the test witnessed by quality assurance. 


o Replace the hoses if any degradation is found.  The 
dates of inspection will be documented and maintained 
by the PSM. 


 
12.2 Valves & Fittings 


 
All pressure system valves and fittings will: 
A. Have design pressure and temperature ratings at or above the MAWP 


of the pressure system in which they are installed.  
B. Be compatible with the system internal fluid contents  
C. Be fabricated, inspected, tested, and installed in accordance with 


ASME B31 and all other applicable NCS. 
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D. Be inspected, tested and certified in accordance with  
NASA-STD-8719.17 along with the associated pressure system. 


 
12.3 Safety-Related Switches & Pressure Indicating Devices 


A. When pressure-indicating devices or pressure or temperature switches 
exist on a pressure system to provide safety and hazard information to 
personnel, critical operational information to operators or control 
systems, or to document compliance with Code test pressures, they 
will be considered safety-related devices and will meet the 
requirements within this section. 


B. The location and last test date of all safety-related pressure-indicating 
devices and pressure or temperature switches will be documented in 
the PVS configuration management system. 


C. Safety-related pressure-indicating devices must meet an appropriate 
NCS, such as ASME B40.100, UL-404, or MIL-G-18997. 


D. Periodically verify the accuracy of all safety-related pressure indicators 
by means of a Center-approved procedure at an interval no less 
frequent than that required for PRDs on the same system. 


E. The minimum acceptable accuracy across the system design pressure 
range for each safety-related pressure indicator will be in accordance 
with ASME B40.100 and the design specification. 


F. If a catastrophic failure of a gauge can cause personnel injury, the 
pressure gauge must be equipped with a relief case.  Recommend 
using a gauge with a case that has a solid front with pressure relief 
back. 


G. The pressure gauge selected should have a full-scale pressure such 
that the operating pressure occurs in the middle half (25% to 75%) of 
the scale.  The full-scale pressure of the gauge selected should be 
approximately 2 times the intended operating pressure. 


H. Gages whose accuracy is not critical to the operation of the system will 
be marked “FOR INDICATION ONLY”. 


 
12.4 Pressure Regulator 


A. Pressure regulators used to control pressure of gases supplied from 
compressed gas cylinders or portable tanks must comply with OSHA 
regulations in 29 CFR 1910, particularly section 101, and by citation, 
CGA P-1. 


B. PVS downstream of pressure regulators must either be certified for the 
MAWP of the pressure source, or appropriate PRDs (to accommodate 
a full open regulator failure) will be included in the PVS installation to 
preclude the possibility of the downstream pressure exceeding the 
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MAWP or placard rating of the lowest rated component, except as 
provided in the immediate following paragraph of this section. 


C. When the PSM concurs that the use of PRDs is not feasible 
downstream of a regulator (such as due to venting or purity 
constraints), and if there are no pressure vessels downstream of the 
regulator, a pressure regulator certified in accordance with CGA 
Standard E-4 may be used in lieu of a certified PRD (since it precludes 
the possibility of downstream pressurization to a demonstrated high 
degree of reliability), provided its full-open discharge pressure does not 
exceed the placard rating of the lowest rated downstream element or 
component, and provided the regulator has been inspected and 
maintained in accordance with CGA E-4 and pressure tested within the 
past five years. 


 
12.5 Air Receivers 


A. Air receiver systems will meet all of the applicable requirements for 
certification and recertification of NPD 8710.5 and  
NASA-STD-8719.17. 


B. Air receiver systems will meet all applicable OSHA regulations, 
including 29 CFR 1910.169.  The specific requirements of section 169 
are:  All air receivers will be constructed in accordance with A.S.M.E. 
Boiler and Pressure Vessel Code Section VIII (i.e., vessel will have “U” 
stamp). 
1) All safety valves used will be constructed, installed, and maintained 


in accordance with A.S.M.E. B&PVC, Section VIII (i.e., relief valve 
will have “UV” stamp) 


2) Air receivers will be so installed that all drains, handholes, and 
manholes therein are easily accessible.  Under no circumstances 
will an air receiver be buried underground or located in an 
inaccessible place. 


3) A drain pipe and valve will be installed at the lowest point of every 
air receiver to provide for the removal of accumulated oil and water.  
Adequate automatic traps may be installed in addition to drain 
valves.  The drain valve on the air receiver will be opened and the 
receiver completely drained frequently and at such intervals as to 
prevent the accumulation of excessive amounts of liquid in the 
receiver. 


4) Every air receiver will be equipped with an indicating pressure gage 
(so located as to be readily visible) and with one or more spring-
loaded safety valves.  The total relieving capacity of such safety 
valves will be such as to prevent pressure in the receiver from 
exceeding the maximum allowable working pressure of the receiver 
by more than 10 percent. 
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5) No valve of any type will be placed between the air receiver and its 
safety valve or valves. 


6) Safety appliances, such as safety valves, indicating devices and 
controlling devices, will be constructed, located, and installed so 
that they cannot readily be rendered inoperative by any means, 
including the elements. 


7) All safety valves will be tested frequently and at regular intervals to 
determine whether they are in good operating condition. 


 
 
13.0 SEISMIC REQUIREMENTS 
 
All new or modified sections of existing fixed PVS that present an unacceptable risk of 
failure if subjected to severe seismic loadings will be designed for current seismic 
loadings as required by the applicable NCS and with loading levels specified by the 
United States Geological Service.  Contact Code F for specific requirements regarding 
seismic loading. 
 
 
14.0 PVS CONTAINING HAZARDOUS MATERIAL 
 
Extra precautions will be observed when handling or using PVS that contain hazardous 
materials.  For questions regarding safe handling and use of questionable or known 
hazardous material contact the senior industrial hygienist at the Safety, Health, and 
Environmental Office.  Gases that are hazardous and are occasionally used at DFRC 
are: 
 


A. Acetylene – Acetylene is a fuel gas used primarily in welding operations.  
Care must be taken to ensure acetylene is not stored near an oxidizer such 
as oxygen.  Acetylene cylinders will be transferred, handled, stored, and 
utilized in accordance with Compressed Gas Association Pamphlet G-1, 
which is incorporated by reference to OSHA regulations.  29 CFR 1910.102 & 
NFPA 


 
B. Hydrogen – Hydrogen is a highly flammable gas that requires special 


handling.  Precautions required when handling or using either gaseous or 
liquid hydrogen include: 
1) The area around the hydrogen container and the container will be properly 


vented. 
2) The location of the hydrogen containers, depending on their volume, will 


meet strict requirements as to distance from oxidizer gases, personnel, 
electrical equipment, etc. 


3) Hydrogen storage areas will be permanently placarded such as 
"HYDROGEN-FLAMMABLE GAS-NO SMOKING-NO OPEN FLAMES." 
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4) Hydrogen will not be stored in incompatible containers. 
 


For details in the safe handling and utilization of gaseous and liquid hydrogen 
see 29 CFR 1910.103, Hydrogen.  See AIAA G-095-2004 for specific 
guidance 


 
C. Oxygen – Oxygen cylinders in storage will be separated from fuel gas 


cylinders or combustible materials by a minimum distance of 20 ft or by a 
barrier of noncombustible material at least 5 ft high, and above the line of 
sight of the oxygen and fuel cylinders with a fire-resistance rating of at least 
30 minimum.  See 29 CFR 1910.104 for specific guidance. 


 
14.1 Hazard Identification 


A. NO SMOKING signs will be posted where flammable compressed gas 
cylinders are stored.  


B. Compressed gas cylinders will be inspected by the user for condition 
and for proper labeling before being put into use.  The contents of any 
compressed gas cylinder must be clearly identified.  Such identification 
should be stenciled or stamped on the cylinder or a label.  
Commercially available three-part tag systems may also be used for 
identification and inventory.  Do not use the content of any compressed 
gas cylinder if the content cannot be legibly identified.  . 


C. Personnel in working areas where compressed gas cylinders are in 
use will be made aware of the hazards the specific gases pose and the 
precautions needed to control or eliminate these hazards.  MSDSs for 
each gas will be made accessible to employees in accordance with 
DCP-S-066, Communication of Chemical Hazards. 


D. Toxic, flammable, corrosive, or gases that present other hazards used 
in a laboratory setting will be handled in accordance with requirements 
in DCP-S-072, Laboratory Safety.   


E. Additional specific required hazard identification of PVS will be in 
accordance with NFPA 55 and 29 CFR 1910. 


 
  



http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-066.pdf�

http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-072.pdf�
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15.0 TRAINING & CERTIFICATION  
 
Supervisors of personnel who operate, maintain, repair, inspect, test and/or work with 
PVS will ensure that employees receive proper classroom and hands on practical 
training or certifications prior to operating, maintaining, repairing, inspecting, testing 
and/or working with PVS.  Training will consist of formal classroom and hands-on 
training on the system/s that the employee will be operating or working near. 
 
Required training courses or equivalents include, but are not limited to, the following: 


1. Safety in High Pressure Systems 
2. Compressed Gas Cylinder Safety 
3. Flexible Hose Safety 


 
Refresher training is required every three years. 
 


15.1 Dryden Safety, Health, & Environmental Office  
 


The Safety, Health, and Environmental office will maintain records of 
occupational injuries that are reportable to OSHA in accordance with  
29 CFR 1960, Subpart 1, Recording and Reporting Requirements.  


 
15.2 Records  


 
A. Using organizations and management of the organization responsible 


for the PVS – PVS using organizations and management of the 
organization responsible for the PVS will notify the Pressure Systems 
Manager of all active and inactive PVS and will report to the PSM 
immediately when a PVS changes status.   


 
B. Pressure system manager – The PSM and/or his designee will 


maintain a consolidation pressure systems database of all PVS under 
DFRC control.  This information will be available to authorized persons 
and NASA HQ on request.   


 
Records pertaining to DFRC PVS will be kept in accordance with NPD 
1440.6, NASA Records Management, on each PVS whether active or 
inactive until the PVS has been excessed, salvaged, or in other ways 
removed from DFRC control.  Records will then be retired in 
accordance with requirements with NPD 1441.1D, Records Retention 
Schedule.  


 
C. Training Records – Employee’s training records and personnel 


certifications will be maintained by his/her supervisor in a central 
location where the records are accessible to the supervisor, employee, 
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and authorized persons.  Training records and personnel certifications 
will be maintained in SATERN.  On-site contractors are responsible for 
maintaining training records for their employees. 


 
D.  Results of inspections will be incorporated in the pressure system 


database. 
 
 
16.0 MANAGEMENT RECORDS & RECORDS RETENTION 
 


16.1 Using Organizations 
 


A listing of active and inactive PVS will be maintained by Supervisors who 
control PVS.  This listing will be available to the PSM on request.  DFRC 
228-8, DFRC Pressure Vessels Active and Inactive, will be used for this 
purpose. 


 
16.2 Pressure System Manager 


 
The PSM will maintain a consolidation database of all PVS under DFRC 
control.  This information will be available to authorized persons and 
NASA HQ on request.  Records pertaining to DFRC PVS will be kept on 
each PVS whether active or inactive until the PVS has been excessed, 
salvaged, or in other ways removed from DFRC control.   


 
16.3 Training Records  


 
Employee’s training records will be maintained by his/her supervisor or in 
a central location where the records are accessible to the supervisor, 
employee, and authorized persons.  On-site contractors are responsible 
for maintaining training records for their employees. 


 
Records are preserved, maintained, and disposed of in accordance with NPR 1441.1, 
NASA Records Retention Schedules, and DFRC records management procedures.  
Destruction of any records, regardless of format, without an approved schedule is a 
violation of Federal law. 
 
 
17.0 RELEVANT DOCUMENTS 
 


17.1 Authority Documents 
 


NASA-STD-
8719.17 


NASA Technical Standard, Requirements for Ground-
Based Pressure Vessels and Pressurized Systems 
(PVS). 


NPD 8700.1 NASA Policy for Safety and Mission Success  
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NPD 8710.5 NASA Safety Policy for Pressure Vessels and 
Pressurized Systems. 


NPR 8715.3 NASA General Safety Program Requirements 
 


17.2 Referenced Documents 
 


See Appendix A for a detailed list of references.  Also see: 
 


DCP-S-062 Lockout-Tagout  
DCP-S-066 Communication of Chemical Hazards 
DCP-S-072 Laboratory Safety  


 
17.3 Informational Documents 


 
Flexible Hoses: 


 
CGA E-9 Standard for Flexible, PTFE-Lined Pigtails for 


Compressed Gas Service 
ISO 1436-1  Rubber hoses and hose assemblies – Wire-braid-


reinforced hydraulic types- Specification- Part 1: Oil 
based fluid applications 


ISO 1436-2  Rubber hoses and hose assemblies – Wire-braid-
reinforced hydraulic types- Specification- Part 2: Water 
based fluid applications 


Parker Safety Guide for Selecting and Using Hose, Tubing, Fittings and 
Related Accessories 
SAE ARP1658  Hose Assemblies, Installed, Visual Inspection Guide For 
SAE J1273 Recommended Practices for Hydraulic Hose Assemblies 
SAE J517  Hydraulic Hose 


 
17.4 Forms 


 
DFRC 117-1 Waiver Request and Authorization 
DFRC 228-8 Pressure Vessels and Systems Active and Inactive 


 
  



http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-062.pdf�

http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-066.pdf�

http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-072.pdf�

http://server-mpo.arc.nasa.gov/Services/NEFS/�

http://server-mpo.arc.nasa.gov/Services/NEFS/�
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18.0 ACRONYMS & DEFINITIONS 
 


18.1 Acronyms 
 


API  American Petroleum Institute  
ASME  American Society of Mechanical Engineers  
CP Component Sheet 
CFR Code of Federal Regulations 
CGA  Compressed Gas Association  
COTR Contracting Officer’s Technical Representative 
COTS  Commercial Off the Shelf  
DOT  Department of Transportation  
FS  Factor of Safety  
HVAC  Heating, Ventilating, and Air Conditioning  
IGSCC  Intergranular Stress Corrosion Cracking  
ISI  In Service Inspection  
kPa  Kilo Pascal Absolute  


MAWP Maximum Allowable Working Pressure  
MDMT  Minimum Design Metal Temperature  


NB  National Board of Boiler and Pressure Vessel 
Inspectors  


NBIC  National Board Inspection Code, NB-23  
NCS  National Consensus Codes and Standards  
NDE  Nondestructive Examination  
NFPA  National Fire Protection Association  


NPS  Nominal Pipe Size  
OSHA  Occupational Safety and Health Association  


P&IDs Piping & Instruction Diagram 
PQR Welding Procedure Qualification Record 


PRD  Pressure Relief Device to include PSV, rupture disc, or 
other device  


PSD Pressure Systems Database 
psi  Pounds per Square Inch  
psia  Pounds per Square Inch Absolute  


psig  Pounds per Square Inch Gauge  
PSM  Pressure Systems Manager  
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PSV  Pressure Safety Valve  
PVS  Pressure Vessels and Pressurized Systems  
RAC  Risk Assessment Code  
STE  Special Test Equipment  
UL  Underwriters Laboratories Incorporated  
WPQ Welder Performance Qualification 
WPS Welding Procedure Specification 


 
18.2 Definitions 


 
Certification The official approval process for ensuring and 


documenting the integrity of PVS. 
 


Code PVS Pressure vessels and pressurized systems that are 
designed, fabricated, installed, Code stamped, and 
maintained in strict conformance with the requirements of 
the national consensus code or standard (NCS) specified 
as applicable by the PSM. 
 


Configuration 
Management 


The identification, control, accounting, and verification of 
requirements and implementation documentation for 
formal orderly control of the PVS configuration. 
 


Commercial 
Off the Shelf 
(COTS) 


Commercial items that require no unique government 
modification or maintenance over the life cycle of the 
product to meet the needs of the procuring agency.  A 
commercial item is one customarily used for non-
Governmental purposes that has been or will be sold, 
leased, or licensed (or offered for sale, lease, or license) 
in quantity to the general public.  An item that includes 
modifications customarily available in the commercial 
marketplace or minor modifications made to meet NASA 
requirements is still a commercial item. 
 


De-rated 
Vessel or 
System  


A vessel or system judged unsafe, unsuitable, or 
unnecessary at the original design pressure (or 
temperature) and subsequently rated at a lower pressure 
(or temperature) for safe operation within factors of 
safety of the appropriate national consensus codes and 
standards. 
 


Design 
Pressure  


Piping Design Pressure 
The design pressure of each component in a piping 
system will be not less than the pressure at the most 
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severe condition of coincident internal or external 
pressure and temperature (minimum or maximum) 
expected during service  
 
The most severe condition is that which results in the 
greatest required component thickness and the highest 
component rating. 
 
When more than one set of pressure-temperature 
conditions exist for a piping system, the conditions 
governing the rating of components conforming to listed 
standards may differ from the conditions governing the 
rating of components designed in accordance with ASME 
B31.3 para. 304. 
 
When a pipe is separated into individualized pressure-
containing chambers (including jacketed piping, blanks, 
etc.), the partition wall will be designed on the basis of 
the most severe coincident temperature (minimum or 
maximum) and differential pressure between the 
adjoining chambers expected during service. 
 
VESSEL DESIGN PRESSURE 
Vessels covered by ASME B&PV Section VIII will be 
designed for at least the most severe condition of 
coincident pressure and temperature expected in normal 
operation.  For this condition and for test conditions, the 
maximum difference in pressure between the inside and 
outside of a vessel, or between any two chambers of a 
combination unit, will be considered. 
 


Design 
Temperatures  


Piping Design Temperature 
The design temperature of each component in a piping 
system is the temperature at which, under the coincident 
pressure, the greatest thickness or highest component 
rating is required in accordance with ASME B31.3 para. 
301.2. (To satisfy the requirements of ASME B31.3 para. 
301.2, different components in the same piping system 
may have different design temperatures.)  In establishing 
design temperatures, consider at least the fluid 
temperatures, ambient temperatures, solar radiation, 
heating or cooling medium temperatures, and the 
applicable provisions of ASME B31.3 paras. 301.3.2, 
301.3.3, and 301.3.4. 
 
Piping Design Minimum Temperature.  
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The design minimum temperature is the lowest 
component temperature expected in service.  This 
temperature may establish special design requirements 
and material qualification requirements.  See also ASME 
B31.3 paras. 301.4.4 and 323.2.2. 
 
Pressure Vessel Design Temperature 
Maximum. 
Except as required in ASME B&PV Section Div. 1, UW-
2(d)(3), the maximum temperature used in design will be 
not less than the mean metal temperature (through the 
thickness) expected under operating conditions for the 
part considered (see 3-2).  If necessary, the metal 
temperature will be determined by computation or by 
measurement from equipment in service under 
equivalent operating conditions. 
 
Minimum 
The minimum metal temperature used in design will be 
the lowest expected in service except when lower 
temperatures are permitted by the rules of ASME B&PV 
Division 1 (see UCS-66 and UCS-160) (See footnote 36).  
The minimum mean metal temperature will be 
determined by the principles described above.  
Consideration will include the lowest operating 
temperature, operational upsets, autorefrigeration, 
atmospheric temperature, and any other sources of 
cooling.  The MDMT marked on the nameplate will 
correspond to a coincident pressure equal to the MAWP.  
When there are multiple MAWP’s, the largest value will 
be used to establish the MDMT marked on the 
nameplate.  Additional MDMT’s corresponding with other 
MAWP’s may also be marked on the nameplate. 
 
Design temperatures that exceed the temperature limit in 
the applicability column shown in ASME Section II, Part 
D, Subpart 1, Tables 1A, 1B, and 3 are not permitted.  In 
addition, design temperatures for vessels under external 
pressure will not exceed the maximum temperatures 
given on the external pressure charts. 
 
The design of zones with different metal temperatures 
may be based on their determined temperatures. 
 


DOT Service Those uses of PVS covered by the regulations contained 
in 49 CFR. 
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PVS fabricated, installed, inspected, tested, operated 
and maintained in accordance with Title 49 of the Code 
of Federal Regulations 
 


Excluded PVS A PVS that is not required to meet the certification (or 
recertification) requirements of NPD 8710.5, NASA 
Safety Policy for Pressure Vessels and Pressurized 
Systems, and need not be included in the PVS 
configuration management system.  Excluded PVS are 
subject to all applicable laws, regulations, safety 
requirements, NASA requirements, and appropriate NCS 
and must be maintained in accordance with applicable 
NCS. 
 


Existing PVS PVS will be considered to be “Existing PVS” if installed 
no later than 6 months from the date of original issue of 
this document. 
 


Flight PVS An assembly of components under pressure, including 
vessels, piping, valves, relief devices, pumps, expansion 
joints, gages, etc., that are fabricated in accordance with 
program requirements specifically for use in aircraft or 
spacecraft. 
 


Factor of 
Safety (FS) 


Unless otherwise noted, this refers to the material design 
factor of safety on structural failure and is equal to the 
lesser of the material strength divided by the material 
stress under anticipated loading or the actual buckling 
load divided by the anticipated buckling load. 
 


Flexible Hose A non-rigid piping component excluding bellows 
expansion joints. 
 


Ground-based 
PVS 


All PVS, including PVS based on barges, ships, or other 
transport vehicles, not specifically excluded in Flight 
weight PVS used for their intended purpose aboard 
active air or space craft, even though on the ground, are 
not included in this definition, but flight weight PVS 
converted to ground use are included. 
 


Hydraulics Hydraulic systems using commercially available 
hydraulic fluid. 
 
Note:  Associated pneumatic storage, actuation devices, 
or components that are used in a hydraulic system are 
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not considered hydraulics.  Pressurized hydraulic fluid 
containing devices are included if the system is included. 
 


Hydrostatic 
Test 


A leak test performed on PVS using a safe non-
compressible fluid (typically water, unless there is the 
possibility of damage due to freezing or to adverse 
effects of water on the piping or the process.  In that 
case, another suitable nontoxic liquid may be used.  
Hydrostatic pressure tests are performed to verify the 
mechanical integrity of weldments and mechanical joints 
by subjecting the test PVS to pressure stresses above 
those they are expected to carry in service, however 
these pressure stresses are to be below the material 
yield stress at hydrotest temperature. 
 
Vessel Hydrostatic Test 
The hydrostatic test pressure at the top of the vessel will 
be the minimum of the test pressures calculated by 
multiplying the basis for calculated test pressure as 
defined in ASME B&PV Section VIII Div 1, for each 
pressure element by 1.3 and reducing this value by the 
hydrostatic head on that element.  
 


In Service 
Inspections 
(ISI) 
 


Those inspections, examinations, or tests specified in the 
inspection plan as determined in NASA-STD-8719.17. 


Maximum 
Allowable 
Working 
Pressure 
(MAWP) 


Pressure Vessels  
The maximum allowable working pressure for a vessel is 
the maximum pressure permissible at the top of the 
vessel in its normal operating position at the designated 
coincident temperature specified for that pressure.  It is 
the least of the values found for maximum allowable 
working pressure for any of the essential parts of the 
vessel by the principles given in ASME B&PV code, and 
adjusted for any difference in static head that may exist 
between the part considered and the top of the vessel.  
 
The maximum allowable working pressure for a vessel 
part is the maximum internal or external pressure, 
including the static head thereon, as determined by the 
rules and formulas in ASME B&PV code, together with 
the effect of any combination of loadings (internal or 
external design pressure; weight of the vessel and 
normal contents under operating or test conditions (this 
includes additional pressure due to static head of 
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liquids); superimposed static reactions from weight of 
attached equipment, such as motors, machinery, other 
vessels, piping, linings, and insulation; the attachment of: 
(1) internals, (2) vessel supports, such as lugs, rings, 
skirts, saddles, and legs; cyclic and dynamic reactions 
due to pressure or thermal variations, or from equipment 
mounted on a vessel, and mechanical loadings; wind, 
snow, and seismic reactions, where required; impact 
reactions such as those due to fluid shock; temperature 
gradients and differential thermal expansion; abnormal 
pressures, such as those caused by deflagration) which 
are likely to occur, for the designated coincident 
temperature, excluding any metal thickness specified as 
corrosion allowance. 
 
Maximum allowable working pressure may be 
determined for more than one designated operating 
temperature, using for each temperature the applicable 
allowable stress value. 
 
Piping 
The term design pressure in ASME B31 code can be 
substituted for Maximum Allowable Working Pressure. 
 


Nondestructive 
Examination 


The application of technical methods to examine 
materials or components in ways that do not impair 
future usefulness and serviceability in order to detect, 
locate, measure, and evaluate flaws; to assess integrity, 
properties, and composition; and to measure geometrical 
characteristics. 
 


Non-Code 
PVS 


Any pressure vessel that is not stamped with the 
appropriate symbol and documented as complying with 
the original construction Code or any pressure piping 
system that does not meet the requirements of the 
appropriate fabrication code (e.g., ASME Section VIII, 
B31.1, B31.3), including PVS that were fabricated from 
non-Code materials by non-Code processes or 
organizations. 
 


Operating 
Pressure 


The pressure at the top of a vessel at which it normally 
operates.  It must not exceed the maximum allowable 
working pressure, and it is usually kept at a suitable level 
below the setting of the pressure relieving devices to 
prevent their frequent opening. 
 







Pressure Vessels & DCP-S-065, Baseline-2 
Pressurized Systems Safety Expires January 11, 2015 
 Page 29 of 35 
 


Before use, check the Master List to verify that this is the current version. 
This document may be distributed outside of Dryden. 


Operating 
Temperature 


The temperature that will be maintained in the metal of 
the part of the PVS being considered for the specified 
operation of the PVS. 
 


Owner The management of the organization responsible for the 
PVS as defined in NPD 8710.5, NASA Safety Policy for 
Pressure Vessels and Pressurized Systems. 
 


Piping Assemblies of piping components used to convey, 
distribute, mix, separate, discharge, meter, control, or 
snub fluid flows.  Piping also includes pipe-supporting 
elements, but does not include support structures, such 
as building frames, bents, foundations, or any equipment 
excluded from ASME B31 Code. 
 


Piping 
Components 


Mechanical elements suitable for joining or assembly into 
pressure-tight fluid-containing piping systems.  
Components include pipe, tubing, fittings, flanges, 
gaskets, bolting, valves, and devices such as expansion 
joints, flexible joints, pressure hoses, traps, strainers, in-
line portions of instruments, and separators. 
 


Piping 
Elements 


Any material or work required to plan and install a piping 
system.  Elements of piping include design 
specifications, materials, components, supports, 
fabrication, examination, inspection, and testing. 
 


Piping 
Installation 


Designed piping systems to which a selected ASME 
Code edition and addenda apply. 
 


Piping System Interconnected piping subject to the same set or sets of 
design conditions. 
 


Pneumatic 
Test  


A leak test performed on PVS utilizing a non-toxic and 
non-flammable compressible gas (typically inert gasses 
such as nitrogen or helium), at a designated elevated 
pressure in accordance with the most applicable NCS 
(typically ASME B&PV or ASME B31 code).  Pneumatic 
pressure tests are performed to verify the mechanical 
integrity of weldments and mechanical joints by 
subjecting the test PVS to pressure stresses above those 
they are expected to carry in service, however these 
pressure stresses are to be below the material yield 
stress at test temperature. 
 
With approval of the PSM and upon submission of a test 
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plan, pneumatic pressure tests may be performed in lieu 
of the standard hydrostatic test prescribed in the most 
applicable NCS for PVS: 
 
(1) that are so designed and/or supported that they 
cannot safely be filled with water; 
 
(2) not readily dried, that are to be used in services 
where traces of the testing liquid cannot be tolerated and 
the parts of which have, where possible, been previously 
tested by hydrostatic pressure to the pressure required 
by the applicable NCS. 
 
 
Precautions 
Pneumatic testing involves the hazard of released 
energy stored in compressed gas.  Particular care must 
therefore be taken to minimize the chance of brittle 
failure during a pneumatic leak test.  Test temperature is 
important in this regard and must be considered when 
the designer chooses the material of construction.  See 
ASME B31.3 para. 345.2.2(c) and Appendix F, para. 
F323.4 and ASME B&PV code. 
 
The metal temperature during a pneumatic test will be 
maintained at least 30°F (17°C) above the minimum 
design metal temperature to minimize the risk of brittle 
fracture.  [See ASME B&PV Section VII Div. 1 UG-20 
and General Note (6) to Fig. UCS-66.2.1 
 
The pressure in the PVS will be gradually increased to 
not more than one-half of the test pressure.  Thereafter, 
the test pressure will be increased in steps of 
approximately one-tenth of the test pressure until the 
required test pressure has been reached.  Then the 
pressure will be reduced to a value equal to the MAWP 
and held for a sufficient time to permit inspection of the 
PVS.  Except for leakage that might occur at temporary 
test closures for those openings intended for welded 
connections, leakage is not allowed at the time of the 
required visual inspection. 
 


Policy 
Variance 


Documented and approved Center policy contrary to the 
policy in NPD 8710.5, NASA Safety Policy for Pressure 
Vessels and Pressurized Systems, or NASA-STD-
8719.17. 
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Pressure 
Relief Device 
(PRD) 


A device designed to open and relieve excess pressure 
so as to protect the PVS on which it is installed from 
damage due to that pressure. 
 


Pressure 
Safety Valve 
(PSV) 


A pressure relief device designed to actuate on inlet 
static pressure and to reclose after normal conditions 
have been restored.  [Note: this definition is that of 
ASME PTC 25-2001.] 
 


Pressure 
Systems 
Manager 


The person responsible for implementation of NPD 
8710.5, NASA Safety Policy for Pressure Vessels and 
Pressurized Systems, and NASA-STD-8719.17 at a 
NASA facility. 
 


Pressure 
System 


An assembly of piping components and pressure 
vessel(s) under pressure that are used to convey, 
distribute, mix, separate, discharge, meter, control, or 
snub fluid flows.  Pressure systems also includes pipe-
supporting elements, but does not include support 
structures, such as building frames, bents, foundations, 
or any equipment excluded from ASME B31 Code and 
ASME B&PV code.  
 
A pressure system may include vessels, piping, valves, 
relief devices, pumps, gages, etc. 
 


Pressure 
Vessel  


Containers used for the containment of pressure, either 
internal or external.  This pressure may be obtained from 
an external source, or by the application of heat from a 
direct or indirect source, or any combination thereof. 
 


Pressure 
Vessels and 
Pressurized 
Systems 
(PVS) 


Pressure vessels and pressurized systems within the 
scope of NPD 8710.5, NASA Safety Policy for Pressure 
Vessels and Pressurized Systems, and NASA –STD-
8719.17. 


Risk 
Assessment 
Code 


A numerical expression of comparative risk determined 
by an evaluation of both the potential severity of a 
condition and the likelihood of its occurrence causing an 
expected consequence. 
 


Recertification The renewal of a previous certification with adjustments 
as necessary to accommodate new information, 
configuration, or operating parameter changes, or PVS 
degradation. 
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Technical 
Variance 


Single or case-by-case variance from NASA-STD-
8719.17. 
 


Test Article 
PVS 


A PVS object(s) being tested for the sole purpose of 
obtaining data (other than integrity data) on the object(s). 
 


Test Specific 
PVS 


PVS used to perform testing of a specific test article.  
PVS used on a permanent or repeated basis, or built up 
of components used repeatedly for testing different 
hardware or configurations are not part of this category. 
 


Vacuum 
System 


A pressure system that has an internal gauge working 
pressure less than 0 psig. 
 


Vacuum 
Vessel 


A pressure vessel that has an internal gauge working 
pressure less than 0 psig. 
 


Variance As defined in NPR 8715.3. 
 


Waiver As defined in NPR 8715.3. 
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Appendix A – Application of National Consensus Codes and Standards to PVS 
 


PVS Designed, Fabricated, Inspected, Tested, and 
Installed Operated and Maintained Repair, Alteration, 


Inservice Inspection 
Unfired Pressure Vessel ASME B&PVC Section VIII, Div. 1  API 510 , 572, 579, 580, 


581 ANSI/NBIC NB-23  
Process Piping  ASME B31.3   API 570, 576, 574, 579, 


580, 581 ANSI/NBIC NB-
23 


Power Boiler  ASME B&PVC Section I  ASME B&PV Section VII  ANSI/NBIC NB-23,  
Heating Boiler  ASME B&PVC Section IV  ASME B&PV Section VI  ANSI/NBIC NB-23  
Power Piping  ASME B31.1   ANSI/NBIC NB-23  
DOT Cylinders and Cargo 
Tanks 


49 CFR, 29 CFR 1910.101,  CGA C-6, C-8, P-1, 
S-1.1, S-1.2 


49 CFR, CGA C-6, C-8, P-1, S-
1.1, S-1.2 


49 CFR, 29 CFR 
1910.101, CGA C-6, C-8, 
P-1, S-1.1, S-1.2  


Low Pressure Fixed Storage 29 CFR 1910.106, API 620   API 510, 572, 579, 580, 
581, STI – SP001 


Liquid Oxygen Systems  NFPA 50, 53 , 55, ASTM G88, ASTM MNL 36, 
and 29 CFR 1910.104  


ASTM MNL 36, and 29 CFR 
1910.104  


ASTM MNL 36, and 29 
CFR 1910.104  


Gaseous Oxygen Systems  NFPA 50, 53, 55, ASTM G88, ASTM MNL 36, 
and 29 CFR 1910.104  


ASTM MNL 36, and 29 CFR 
1910.104  


ASTM MNL 36, and 29 
CFR 1910.104  


Liquid Hydrogen Systems CGA G-5.4, NFPA 50B, 55, ANSI/AIAA G-095-
2004, and 29, CFR 1910.103., NASA/TM-2003-
212059, ISO TC 197/SC N 


NFPA 50B, 55, NASA NSS, 
1740.16, ANSI/AIAA G-095-2004  


 


Refrigeration Piping  ASME B31.5    
PVS  Designed, Fabricated, Inspected, Tested, and 


Installed  
Operated and Maintained  Repair, Alteration, In-


service Inspection  
Gaseous Hydrogen Systems  CGA G-5.4, NFPA 50A, 55, ANSI/AIAA G-095-


2004, and 29 CFR 1910.103, NASA/TM-2003-
212059, ISO TC 197/SC N  


NFPA 55 (50B), ANSI/AIAA G-
095-2004 NASA/TM-2003-
212059, ISO TC 197/SC N  


 


Acetylene Cylinders  29 CFR 1910.102 (CGA G-1) & 1910.253  29 CFR 1910.102 (CGA G-1) & 
1910.253  


 


Compressed Air Receivers  29 CFR 1910.169, ASME B&PVC VIII  29 CFR 1910.169  29 CFR 1910.169  
Flammable Liquids  29 CFR 1910.106, 49 CFR 171-180, NFPA 30    
Liquefied Petroleum Gases  29 CFR 1910.110, 110(b)(10) – Safety Devices, 


DOT 49 CFR 178, ASME B&PV VII, NFPA 58  
29 CFR 1910.110, NFPA-58   


Anhydrous Ammonia  29 CFR 1910.111, ASME B&PV VIII, DOT  29 CFR 1910-111   
Oxygen Welding  29 CFR 1910.253, ANSI B57.1 (CGAV-1), 29 CFR 1910.253, NFPA-51   
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NFPA-51 
DOT Cylinders  49 CFR 100-180, 29 CFR 1910.101, (CGA S-1.1, 


S-1.2, S-1.3)  
29 CFR 1910.101, (CGA P-1, S-
1.1, S-1.2)  


29 CFR 1910.101, (CGA 
C-6, C-8) and ANSI/NB-
23  


Tanks (fixed)  29 CFR 1910.106 (API-12A, -12B, -12D, -12F, -
620, -650, -2000), ASME B&PVC VIII, UL-58, -
80, -142), AWWA D-100., UFGS 13209.N  


 API 510, 572, 579, 580, 
581, 653  


Building Services and Piping  ASME B31.9    
Risk Based Inspection   API 580, API 581, API -


570, API -510 
Pressure Gauges ASME B40.100, US-404   
Pressure Relief Devices ASME PTC 25-2001   
Pressure Regulator CGA E-4   
Space Systems Metallic 
Pressure Vessels 


ANSI/AIAA S-080   


Space Systems Composite 
Overwrapped Pressure 
Vessels (COPV) 


ANSI/AIAA S-081   
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1.0 PURPOSE OF DOCUMENT 
 
This document describes procedures and guidelines, delegates authority, and assigns 
responsibility for communicating chemical hazard information at DFRC.  It is commonly 
referred to as the Hazard Communication Program (HCP). 
 
 
2.0 PROCEDURE SCOPE & APPLICABILITY 
 
Scope:  This procedure applies to hazards associated with chemicals.  Throughout this 
document, the use of the word chemicals is intended to include both pure chemicals 
and chemical products, which includes mixtures of chemicals designed for a specific 
purpose (e.g., paints, sealants, adhesives, lubricants, etc.). 
 
Scope Exception:  This procedure does not cover the following: 


A. Hazardous Waste Disposal – Hazardous waste disposal is conducted in 
compliance with the Solid Waste Disposal Act, as amended by the Resource 
Conservation and Recovery Act of 1976, and other applicable regulations. 


B. Consumer Items – Items such as tobacco, wood products, foods, drugs, or 
cosmetics intended for personal use, consumer substances, and those 
excluded by 29 CFR 1910.1200, which do not expose employees to hazards 
when used under normal conditions.  


 
Applicability:  This procedure applies to people working with or around chemicals. 
 
 
3.0 PROCEDURE OBJECTIVES, TARGETS, METRICS, & TREND 


ANALYSIS 
 


Objective: Eliminate or control potential hazards when handling hazardous 
chemicals. 


Target: Zero mishaps resulting from the mishandling of hazardous 
chemicals. 


Metric: Number of mishaps resulting from mishandling hazardous 
chemicals. 


 
Trend analysis:  Metrics will be analyzed to determine whether procedural objectives 
have been met. 
 
  







Communication of Chemical Hazards DCP-S-066, Baseline 
 Expires April 1, 2016 
 Page 4 of 30 
 


Before use, check the Master List to verify that this is the current version. 
Dryden distribution only.  Contact MSO regarding external distribution. 


 
4.0 WAIVER AUTHORITY 
 
Requests for waivers and variances to this procedure will be made to the Chief, Safety, 
Health, and Environmental Office (Code SH).  Requests for waivers and variances to 
NASA safety instructions will be made to NASA HQ in accordance with instructions 
provided by NPR 8715.3, NASA Safety Manual, Section 1-19, Safety Variance Process, 
and Table 1-1, NASA Safety Risk and Approval Process Matrix. 
 
 
5.0 RESPONSIBILITIES 
 


5.1 Directorates & Single Letter Organizations 
 


Ensure the HCP is implemented within their area of responsibility. 
 


5.2 Safety, Health, & Environmental (SH&E) Office  
 


The SH&E Office has oversight responsibility for the DFRC HCP and 
incurs the following duties: 
A. Advise management on matters concerning hazard communications. 
B. Ensure that an HCP is developed and distributed to users. 
C. Ensure the Material Safety Data Sheet (MSDS) master file is complete 


for chemicals listed in the latest master hazardous chemicals 
inventory.  Provide changes to existing MSDSs to users. 


D. Provide basic hazard communication training. 
E. Assist supervisors in the preparation of safety procedures and training 


directives for hazardous chemicals used by their employees. 
F. Investigate hazardous material accidents and incidents and report 


findings to management and required agencies. 
G. Review chemical requests in the Hazardous Material Management 


System (HMMS) and new MSDSs to ensure adequate information is 
provided. 


H. Perform audits at least annually to evaluate compliance with this HCP. 
 


5.3 Supervisors 
(Of work areas where hazardous chemicals are used or stored) 


 
Supervisors may delegate responsibility (in writing) to manage the HCP to 
a person or persons within the work area (e.g., laboratory, hangar or 
shop). 
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A. Ensure the implementation of the HCP within their area of 
responsibility.  


B. Perform review of the work area hazard communication plan and 
document findings at least annually. 


C. At least annually, download from HMMS the current inventory of 
Hazardous Chemicals used within the work area.  The hazardous 
chemicals list must be kept in the MSDS notebook where it is available 
to persons who could come in contact with hazardous chemicals.   


D. Maintain a MSDS file with associated chemical permits for all 
hazardous chemicals used in the work area.  Note:  The MSDS and 
chemical permit are provided by the Chemical Crib for each new 
chemical when it is issued. 


E. Ensure that MSDSs are kept in readily accessible locations so 
employees may refer to them any time they are in the work area.  
Provide a copy of a MSDS and chemical permit to an employee on 
request. 


F. Ensure appropriate job-specific training is provided to employees who 
handle, use, or who could be exposed to hazardous chemicals within 
the work area.  Supervisors will maintain a copy of job-specific hazard 
communication training records within the work area.  See Section 8.0, 
Training, for additional training requirements.  As new employees are 
trained or existing chemical workers leave, submit D-WK 504-8, HMMS 
Employee Update, to the supporting Chemical Crib.  


G. Maintain a diagram showing the storage locations of hazardous 
chemicals in the work area, including those in pipes and equipment.  
Most chemicals are issued for immediate use (within 48 hours) and 
may not be stored in the workplace unless prior approval has been 
obtained. 


H. Ensure hazardous chemicals are and remain properly labeled.  If a 
label is damaged, a new one may be obtained by contacting the DFRC 
Chemical Crib in building 4823.   


I. Each shop or work area will maintain written operation procedures for 
nonroutine tasks involving hazardous chemicals.  These procedures 
will be made available to workers and be part of job-specific training. 


 
5.4 Project/Program Managers 


A. Identify hazardous materials and the necessary handling procedures 
that will be used during their project execution. 


B. Ensure project, emergency response, and mishap investigation 
personnel are trained in proper handling procedures for identified 
chemicals. 



http://server-mpo.arc.nasa.gov/Services/NEFS/�
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C. Purchase required safe storage and use equipment and PPE to handle 
identified hazardous chemicals under normal, emergency, and mishap 
investigation responses. 


D. Ensure non-DFRC project personnel who will be on site and are not 
handling hazardous chemicals receive basic hazardous chemical 
communication training.  


 
5.5 DFRC Employees Not Handling Hazardous Chemicals 


 
Even employees who do not handle hazardous chemicals need one-time 
basic hazardous communication training to be able to understand signs 
identifying hazardous chemical storage areas, to identify the hazards of 
chemicals being used in nearby areas, and to verify that any products they 
use are not hazardous.   


 
5.6 DFRC Employees Handling Hazardous Chemicals 


A. Will receive training on the proper handling of hazardous chemicals.  If 
an employee feels he/she does not have adequate training to handle a 
chemical or chemicals, they will contact their supervisor and request 
additional training. 


B. Will handle hazardous chemicals in accordance with MSDS and 
chemical permit instructions and workplace safety procedures. 


 
5.7 Persons Who Requisition & Purchase Hazardous Chemicals 


 
The purchase, storage, distribution, tracking, and disposing of hazardous 
materials and hazardous waste will be in accordance with instructions of 
DCP-S-102, Environmental Management System Chemical Management.   
For information on storage and handling of compressed and liquefied 
gasses, see DCP-S-065, Pressure Vessels & Pressurized Systems 
Safety. 


 
5.8 Shipping & Receiving Personnel 


A. Comply with requirements contained in DCP-S-102, Environmental 
Management System Chemical Management. 


 
 
6.0 EMERGENCIES & NON-EMERGENCIES 
 
DCP-S-054, Emergency Preparedness and Response, describes actions to be taken in 
case of chemical spills or exposures. 
 
  



http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-102.pdf�

http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-065.pdf�

http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-054.pdf�
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7.0 CONTRACTORS 
 


A. On-site Contractors – On-site contractors will follow this procedure. 
 


B. Off-site Contractors 
1) Advise, with the assistance of the area supervisor, the off-site contractor 


of the hazardous materials they may encounter and protective measures 
needed in the normal course of their work. 


2) Inform the off-site contractor that MSDSs and labels for hazardous 
chemicals used at DFRC may be obtained from the Chemical Crib.  


3) Provide the Contracting Officer with a list of hazardous chemicals that will 
be used while the contractor is on-site.  These hazardous chemicals will 
be approved by the SH&E Office SH before use.  The contractor will also 
provide Code SH with MSDSs for all hazardous chemicals intended to be 
used. 


4) Notify the off-site contractors that proof of hazard communication training 
for employees who will use or handle hazardous chemicals while 
completing work at DFRC may be required by the SH&E Office. 


 
 
8.0 LABELS & WARNING SIGNS 
 


A. Hazardous Chemicals Labeling Program 
1) The SH&E Office Hazardous Waste Technician will oversee the 


hazardous chemicals labeling program. 
2) DFRC will accept the labels provided by the manufacturer or wholesaler of 


hazardous chemicals when the labels are accurate and complete. 
 


B. Warning Signs 
 


Color-coded warning signs used to identify areas where hazardous chemicals 
are used and on storage facilities containing hazardous chemicals will comply 
with National Fire Protection Association 704, Chapter 6, Identification of 
Hazards of Materials for Emergency Response 


 
 
9.0 NONROUTINE TASK 
 
A nonroutine task is one that is included within a work area’s normal activities but 
performed infrequently such as cleaning chemical tanks, changing chemicals, cleaning 
up spills, or temporary duties outside an individual’s normal specialty. 
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A. Identified Nonroutine Task 
1) Prior to starting work on a hazardous nonroutine task, every affected 


employee will be given information, by the supervisor in charge of the 
task, about the hazardous materials to which they may be exposed.  Each 
nonroutine task will have a written procedure that is available to 
employees. 


2) In order to become refamiliarized with nonroutine procedures, the 
person(s) conducting the nonroutine task will read and become familiar 
with the written procedures prior to the task being accomplished.  


 
 
10.0 FACILITY HAZARD COMMUNICATION PLAN 
 
Work places where employees are exposed to hazardous chemicals will have a written 
plan that describes how this document will be implemented.  The plan will include the 
following: 


A. Must list the chemicals used in the work area. 
B. Indicate who is responsible for the various program aspects in your facility 


and the phone number at which they may be reached. 
C. Indicate where printed materials are located and available to employees.  


(MSDS, DFRC Safety Manual, inventory, training records, annual audit 
reports, etc.) 


D. A diagram showing the storage location of hazardous chemicals in the work 
place, location of fume hoods or portable exhaust systems, and location of 
PPE. 


E. Small spill cleanup procedures and requirements. 
 
Work area Hazard Communication Plan: 


A. Appendix A contains an example of a site-specific HCP.   
B. The plan must be posted in a conspicuous location. 
C. All employees must know the location of the plan.  


 
 
11.0 TRAINING 
 


11.1 Safety, Health, & Environmental Office 
 


The SH&E Office will provide basic hazard communication training to 
DFRC personnel on an as needed basis.  This training is required by 29 
CFR 1910.1200 (h); Employee Information and Training.  Training will 
follow the guidelines of the CFR.  
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11.2 Directorates & Single Letter Organizations 


 
Directorates and single letter organizations will ensure that, where 
hazardous chemicals are used in their areas of responsibility, supervisors 
and workers receive appropriate hazard communication training.  New 
employees or employees transferred to a hazardous chemicals use area 
will receive training before being allowed to handle hazardous chemicals 
or work in the area.   


 
11.3 Supervisors  


 
Supervisors will ensure that workers under their supervision receive basic 
and job-specific hazard communication training prior to using or being 
exposed to hazardous chemicals.  Basic training will usually be conducted 
by SH&E Office personnel but may be taught by persons qualified to teach 
the program such as qualified supervisors, occupational health personnel, 
and qualified off-site contract instructors.  Refresher courses are not 
required for basic hazard communication training; however, supervisors 
are responsible to provide supplemental site-specific training for work with 
new chemicals or new processes.  Employees who transfer to a new 
position or company may use their basic training certificate or SATERN 
training record as proof of training.  Instructors who provide work area 
specific training, (usually a person from within the work area) will have 
their lesson plan reviewed by the DFRC Industrial Hygienist for technical 
accuracy.  


 
 
12.0 MANAGEMENT RECORDS & RECORD RETENTION 
 
Records pertaining to the DFRC HCP, including mishaps, close calls, hazard reports, 
and training records, will be maintained in accordance with NPD 1440.6, NASA Records 
Management.  These records may be used to establish metrics and trend analysis.  On-
site contract managers will ensure that training records are maintained for their 
employees.  Hazard Communication training records will be maintained in accordance 
with NPD 1441.1, Records Retention Schedules, and DFRC records management 
procedures.  Destruction of any records, regardless of format, without an approved 
schedule is a violation of Federal law. 
 
 
13.0 RELEVANT DOCUMENTS 
 


13.1 Authority Documents 
 


29 CFR 1910.1200 Hazard Communication. 
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NPD 8700.1  NASA Policy for Safety and Mission Success 
NPR 8715.3  NASA Safety Manual 


 
13.2 Referenced Documents 


 
29 CFR 1910 Subpart Z, Toxic and Hazardous Substances 
DCP-S-054 Emergency Preparedness & Response 
DCP-S-065 Pressure Vessels and Pressurized Systems Safety 
DCP-S-102 Environmental Management System Chemical 


Management 
Disposal Act As amended by the Resource Conservation and 


Recovery Act of 1976 
National Fire 
Protection 
Association 704 


Chapter 6 


NPD 1440.6 Records Management 
 


13.3 Information Documents 
 


ANSI Z400.1 Hazardous Industrial Chemicals Material Safety Data 
Sheets  


  


CAL/OSHA Title 
8, Chapter 3.2, 
Article 5 


Hazardous Substances Information and Training 


  


29 CFR 
1910.120 


Hazardous Waste Operation and Emergency Response 


  


NPD 1800.2 NASA Occupational Health Program 
  


NPD 8710.2 NASA Safety and Health Program Policy 
 
 
14.0 ACRONYMS 
 


14.1 Acronyms 
 


HCP  Hazard Communication Program 
HMMS Hazardous Material Management System 
MSDS  Material Safety Data Sheet. 


 
 
  



http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-054.pdf�

http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-065.pdf�

http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-102.pdf�
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APPENDIX A – MATERIAL SAFETY DATA SHEET (MSDS) 
INSTRUCTION GUIDE & DEFINITIONS 
 
 
GENERAL INFORMATION 
 
It is estimated that there are currently over 600,000 chemical products used in the 
Unites States with new ones being introduced annually.  Over 30 million workers are 
exposed to one or more of these chemicals.  Thousands of workers sustain injuries 
each year in the United States as a result of improper handling of hazardous chemicals.  
Such injuries can cause pain and suffering, loss of income, change the quality of life, 
and shorten the life of individuals involved by causing health hazards such as heart 
ailment, kidney and lung damage, sterility, cancer, burns, and rashes.  Chemicals may 
also pose physical hazards such as explosions, fires, chemical burns, or other serious 
accidents. 
 
Because of the seriousness of health and safety problems these hazardous chemicals 
can cause, the Occupational Safety and Health Administration (OSHA), in an attempt to 
reduce injuries, has established a standard that employers must comply.  The standard 
is 29 CFR 1910.1200, Hazard Communication. 
 
The major requirement of the standard is to cause every employer to make employees 
aware of the standard, train employees in the safe handling of chemicals in the 
workplace, and make MSDSs available to anyone who works with or could come into 
contact with a hazardous chemical in the workplace. 
 
The purpose of the MSDS is to inform the user of hazardous materials of the specific 
hazards the materials pose and how to safely use the materials to avoid those hazards 
both in normal usage and in emergency conditions.  MSDSs are documents that could 
save you or your coworker from serious injury or even save a life. 
 
You should not handle any known or suspected hazardous material until you study the 
MSDS.  MSDSs should be reviewed periodically to ensure that proper procedures are 
being followed and to stay current with changes. 
 
HAZARDOUS MATERIALS  
 
Hazardous materials are those that are: 


• Listed in 29 CFR 1910, Subpart Z, Toxic and Hazardous Substances. 


• Chemical or compound assigned a Threshold Limit Value (TLV) by the 
American Conference of Government Industrial Hygienists (ACGIH) or a 
Permissible Exposure Limit (PEL) by OSHA. 
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• Chemicals or compounds determined to be carcinogen, corrosive, toxic, an 
irritant, a sensitizer, or can damage specific body organs. 


 
MSDS FORMAT 
 
There is no set format for MSDSs.  They must, however, contain certain information and 
be written in English.  OSHA has developed a recommended MSDS format, which is 
used in this attachment to show the information required by law. 
 
MSDSs vary widely in quality.  Even the ones that appear to be complete may miss 
important information.  Always read the MSDS with caution.  Should you have any 
questions regarding any portion of the MSDS ask you supervisor for assistance or 
contact the Safety, Health, and Environmental Office. 
 
MSDS INFORMATION 
 
As stated, there is no required format of MSDSs.  You must find the section that 
contains the information you need.  OSHA recommends the MSDS format used here. 
 
Section 1:  General Information 
 


This section should contain the name, address, and telephone number of the 
manufacture or supplier of the chemical.  There should also be a date of the 
MSDS given and the name, and trade name, if any, of the chemical and be 
exactly the same as on the label on the container.  This section may also contain 
the formula of the chemical, DOT hazard class, and other general information 
that the manufacture or supplier wants to convey.  Some companies use a 
heading to identify the material then use Section 1 to cover other information. 


 
Importance – Section 1 is important because it allows the user or receiver of the 
chemical to quickly identify the chemical as the correct one.  If there is a 
difference between the names on the MSDS and container label the chemical 
should not be accepted.  The emergency telephone number allows the user to 
obtain added information especially in case of an emergency such as a spill or 
fire. 


 
Section 2:  Hazardous Ingredients Information 
 


This section should list each hazardous chemical in the product and give their 
percentage of concentration (in some cases the percentage is optional).  If 
exposure limits have been determined they will be listed for each chemical.  You 
may find exposure limits listed as PEL, TLV, TWA, LD50, or LC50, etc.  These 
terms are explained in the dictionary portion of this attachment. 


 
Trade Secrets – A manufacture does not have to release the names of the 
ingredients in a compound if the formula is declared a trade secret.  However, in 
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the case of an emergency the manufacture is required by law to make the 
ingredients know to medical personnel. 


 
Importance:  Section 1 is important because it allows the user to know what the 
ingredients of a compound are, what hazards they pose, and what their exposure 
limits are.  


 
Section 3:  Physical/Chemical Characteristics 
 


The physical/chemical characteristics section includes boiling point, specific 
gravity, vapor pressure, melting point, vapor density, evaporation rate, solubility, 
and appearance and odor, and other data the manufacturer wants to convey.   


 
Importance – This section alerts the user to how a chemical will react in certain 
situations.  By knowing the physical characteristics the user can better 
understand the hazards the chemical poses. 


 
Section 4:  Fire and Explosion Hazard Data 
 


This section lists the flash point, flammable limits; LEL and UEL, extinguishing 
media, any special fire fighting procedures to include the use of protective 
clothing and respiratory equipment that is needed. 


 
Importance – A quick review of this section informs the user about the potential 
fire and explosion precautions that are needed when using the chemical.  It is 
also important to anyone who tries to control a fire or spill.  When exposed to 
some volatile chemical, persons must leave the area and allow fire fighters or 
spill response personnel to attend to the emergency.  This section will tell the 
user what action is recommended. 


 
Section 5:  Reactivity Data 
 


If the chemical will react with certain materials it will be listed in this section.  You 
may see considerable variation from one MSDS to another here, read the section 
with caution and if you have questions contact an Industrial Hygienist at the 
Safety Office.  This section should cover situations that are most likely to happen 
if the chemical is not handled properly. 


 
Importance – The information in this section will preclude accidental mixing of 
certain chemicals that cause undesirable reactions.  It also alerts to the need to 
store reactivity chemicals away from each other.  An example would be storing 
oxygen near any carbon-based material such as oils, grease, gasoline, etc.  
Should these materials mix there would be a hypergolic reaction resulting in fire 
or explosion.  The type of storage container needed may be listed such as to 
store certain chemicals in explosion proof cabinets or on wood or metal shelves, 
etc. 
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Section 6:  Health Hazard Data 
 


A person may get a harmful chemical on board (in the body) by several routes.  
Entry into the body may be by eye or skin contact, inhalation, and ingestion.  This 
section must describe all of the routes of entry pertinent to the material.  Known 
acute and chronic health effects must be stated.  Medical and first aid treatments 
for overexposure will be described.  


 
Importance – Injury and even death from exposure to certain chemicals can be 
prevented if persons are aware of potential hazards.  If an accidental exposure 
does occur the initial proper first aid or medical treatment can greatly reduce 
injury to the victim. 


 
Section 7:  Precautions for Safe Handling and Use 
 


In this section the safe practices to follow in the event of an accident such as 
spills, leaks and disposal of wastes and other precautions are covered. 


 
Importance – This section informs the workers on the safe procedures to take in 
case of a spill or release.  This information will enable workers to preplan for an 
emergency and become trained in clean-up procedures.  Federal, state, and 
local hazardous waste laws will govern the actions that should be taken during 
certain clean-ups.  Never make a bad situation worse by reacting to a spill or 
release without the proper knowledge of how to accomplish the clean-up task. 


 
Section 8:  Control Measures 
 


Proper procedures and the use of personal protection equipment (PPE) are 
covered in this section.  This information will reduce the user exposure to a 
chemical.  Respiratory protection, ventilation; local, general or special exhaust, 
protective gloves, eye protection, and other protective clothing or equipment 
required will be listed.  Recommendations for work and hygiene practices may 
also appear here. 


 
Importance – When a person is working directly with a hazardous chemical this 
section should inform them of the special procedures and PPE required to 
reduce exposure.  In some MSDSs this section is weak.  Example:  the MSDS 
may state that respiratory protection is necessary but not state the type or level 
of equipment.  When this is found contact an Industrial Hygienist at the Safety 
Office for clarification. 
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Section 9:  Special Precautions and Comments 
 


This section contains procedures for transporting chemicals and safe storage.  
The types of labels or markings on the container are covered and if required the 
DOT policies for shipping the chemical will be listed.  Any other comments that 
the supplier wants the user to know may be given here. 


 
Importance – How a material is moved and stored is important.  A stored material 
is not necessarily safe.  Containers can corrode and leak.  Storing incompatible 
materials together can be very dangerous.  This section may also have 
information that does not fit in other sections or a particular hazard may be 
reemphasized here. 


 
 
MSDS DEFINITIONS 
 
Absolute A chemical substance that is not mixed, i.e., pure. 
  


Absorption To take in, for example, to absorb a chemical through the skin. 
  


Acid Any chemical that undergoes dissociation in water with the 
formation of hydrogen.  Has a pH of less than 7.0.  Neutralizes 
bases. 


  


Acidosis A condition of decreased alkalinity of the blood.  Causes a sickly 
sweet breath, headache, nausea, vomiting, and visual disturbances.  
Usually a result of excessive acid production in the body.  Body 
production of acid may be the result of contact with a chemical or 
drug. 


  


Action Level The concentration of a material in air at which level OSHA 
regulations take effect to protect employees. 


  


Acute Effects that generally occur rapidly as a result of short-term 
exposure and are of short duration.  Effects may be listed as Acute 
Health Effects, Acute Toxicity, etc. 


  


ACGIH American Conference of Governmental Industrial Hygienists.  This 
organization develops and publishes recommended occupational 
exposure limits for chemical substances and physical hazards.  
ACGIH recommended exposure limits are listed as Threshold Limit 
Values (TLV). 


  


Adsorption The condensation and adhesion of a liquid on the surface of a solid 
such as moisture adhering to glass. 


  


Aerosol A fine aerial suspension with small enough particles to remain 
suspended in air. 


  


Agent Any substance, force, radiation, organism, or influence that affects 
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the body, may be good or bad. 
  


ALARA As Low As Reasonably Achievable. 
  


Air Line 
Respirator 


A respirator that is connected to a compressed breathing air source 
by a hose. 


  


Air Purifying 
Respirator 


A respirator that uses chemicals to remove specific gases and 
vapors from the air or that uses a mechanical filter to remove 
particulate matter.  These units may only be used where sufficient 
oxygen is present and the contaminant level is below the 
concentration limits of the unit. 


  


Alkali A chemical group that forms soluble soaps with fatty acids.  May be 
referred to as bases.  Can cause burn to skin.  Turns litmus paper 
blue and has a pH from 8 to 14. 


  


Allergic Reaction An abnormal physiological response to chemical or physical stimuli 
by a sensitive person. 


  


Ambient Surrounding conditions.  Usually refers to normal conditions. 
  


Analgesia Loss of sensitivity to pain. 
  


Anesthetic A chemical or drug that causes a total or partial loss of neural 
sensation. 


  


Anhydride A compound or chemical where water has been removed. 
  


Anhydrous Without water. 
  


Anorexia Loss of appetite. 
  


Anosmia Loss of smell. 
  


Anoxia Without oxygen.  A lack of oxygen in inspired air.  Not to be 
confused with Hypoxia. 


  


ANSI American National Standards Institute.  A private organization that 
identifies needs for industrial standards and coordinates the 
development of those standards. 


  


Antidote A remedy to relieve, prevent, or counteract the effects of a poison. 
  


API American Petroleum Institute.  Develops safe operating procedures 
for the petroleum industry. 


  


Apnea A condition where breathing temporarily stops. 
  


Aquatic Toxicity, 
(AQTX) 


The adverse effects to marine life resulting from being exposed to 
toxic substances. 


  


Aqueous (aq) Water based solution or suspension, sometimes describes a 
gaseous compound dissolved in water. 


  


Article A manufactured item that releases small quantities, if any, of 
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hazardous chemicals and does not pose a health hazard in normal 
use.  Usually controlled under consumer laws. 


  


Asbestosis Chronic lung disease caused by inhaling airborne asbestos fibers. 
  


Asphyxiant A vapor or gas that can cause unconsciousness or death by 
replacing oxygen in breathing air, causing suffocation.  A hazard of 
confined space entry.   


  


ASTM American Society for Testing and Materials.  Publishes voluntary 
consensus standards for materials, products, systems, and 
services. 


  


Asymptomatic Neither causing nor exhibiting symptoms. 
  


Ataxia A loss of muscular coordination. 
  


atm Atmosphere.  Usually used in measurements of atmospheric 
pressure, i.e., one atm.  One atm is 760 mmHg (29.92 in Hg) or 
14.7 PSI of pressure. 


  


Atmosphere 
Supplying 
Respirator 


Provides breathing air from a source independent of the 
surrounding atmosphere.  Air line or self-contained breathing 
apparatus. 


  


Atrophy The diminution (wasting away) of tissue, organs, muscles, or entire 
body due to lack of use. 


  


Auto-Ignition 
Temperature 


The temperature of a solid that, when a liquid is introduced on it, 
causes the liquid to ignite spontaneously. 


  


Base See Alkali 
  


Biodegradable A material that breaks down into innocuous products by the action 
of living things or naturally. 


  


Biological 
Exposure 
Indexes (BEI) 


Numerical values based on procedures to determine the amount of 
a material absorbed into the human body by measuring it or its 
metabolic products in tissue, fluid, or exhaled air. 


  


Body Burden The total amount of toxic materials that a person accumulates in the 
body over a period of time. 


  


Boiling Point The temperature at which a liquid turns to vapor.  Always listed at a 
pressure of one atmosphere (760 mmHg) unless otherwise stated. 


  


BOM Bureau of Mines of the U. S. Department of Interior. 
  


Bonding The interconnecting of two objects by means of a conductor (wire).  
The purpose is to equalize the electrical potential thus eliminating 
static electricity discharge when transferring flammable liquids 
between containers. 


  


Bradycardia A heartbeat (slow) of 60/bpm or less. 
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Bronchitis Inflammation of the bronchial tubes in the lungs. 
  


btu British Thermal Unit.  Heat required to raise the temperature of 1 lb. 
of water 1οF. 


  


Buffer A substance that reduces the change in hydrogen ion concentration 
(pH). 


  


CAA Clean Air Act.  Public law PL 91-604, 40 CFR 50-80. 
  


Calorie A unit of heat.  Heat required to raise 1 g. of water 1 degree C. 
  


CAR Carcinogenic effect. 
  


Carcinogen A material that has been found either to cause cancer in humans or 
to cause cancer in animals and therefore is considered capable of 
causing cancer in humans. 


  


Carcinoma Cancer of malignant tumor.  Cancer is the second most common 
cause of death.  Many cancers are associated with our life style and 
environment. 


  


CAS Chemical 
Abstract Service 


CAS identifies chemicals by number, eliminating the confusion over 
various manufacturers’ names. 


  


Catalyst A substance that makes a chemical reacting faster or slower without 
being consumed. 


  


Caustic See Alkali 
  


CC Closed cup.  Used to determine flash points. 
  


Ceiling Limit (C) The absolute concentration that should not be exceeded during any 
part of a working exposure (OSHA). 


  


Celsius 
(centigrade) 


Zero C = 32 F 
Fahrenheit = (C x 1.8) + 32 
Celsius = (F -32) x 5/9 


  


CERCLA Comprehensive Environmental Response Compensation and 
Liability Act.  PL 96-510, 40 CFR 300.  Establishes the superfund, a 
trust fund to help pay for cleanup of sites where hazardous 
materials have been released. 


  


CFC Chlorofluorocarons.  Used as solvents and fire suppressants, also 
ozone damaging chemicals (ODCs). 


  


CFR Code of Federal Regulations. 
  


Chelating Agent A compound that bonds with metal ions.  Used to treat metal 
poisoning. 


  


CHEMTREC Chemical Transportation Emergency Center.  Operates a 24-hr. toll 
free telephone number that can be used during chemical 
transportation emergencies.  As of this publication, 1-800-424-9300. 


  







Communication of Chemical Hazards DCP-S-066, Baseline 
 Expires April 1, 2016 
 Page 19 of 30 
 


Before use, check the Master List to verify that this is the current version. 
Dryden distribution only.  Contact MSO regarding external distribution. 


Chloracne An acne-like condition caused by contact of a chemical. 
  


Chronic Effects that generally occur as a result of long-term exposure and 
are of long duration as opposed to acute, when chemicals are 
involved may be listed as Chronic Health Effects or Chronic 
Toxicity. 


  


CNS Central Nervous System. 
  


CO Carbon Monoxide.  A colorless, odorless, and very toxic gas usually 
produced from incomplete combustion. 


  


Combustible 
(liquids) 


Any liquid that has a flash point of 100 F (38 C) or higher but below 
200 f.  See 29 CFR 1910.106.  Nonliquid materials are defined as 
Ordinary Combustibles. 


  


Cornea The clear, transparent portion of the eye. 
  


Corrosive When applied to the body, a chemical that causes destruction of 
tissue at site of contact. 


  


CPCS Consumer Products Safety Commission. 
  


Cutaneous Pertaining to the skin. 
  


CVS Cardiovascular effects. 
  


CWA Clean Water Act.  PL 92-500, 40 CFR 100-140 and 400-470. 
  


Cyanosis / 
Cyanotic 


A purplish coloration of the skin and mucous membrane usually 
caused by lack of oxygen in the blood. 


  


Dangerous 
Reactive Material 


A material that can react by itself (polymerization) or with other 
materials to produce a hazardous condition. 


  


Decomposition Chemical breakdown into parts.  This process can be dangerous 
and may be caused by heat, electrolysis, decay, or reaction with 
other chemicals. 


  


Density The relation of density (weight) of one material to another, usually to 
water. 


  


Depressant A substance that reduces a bodily function activity or instinctive 
desire such as appetite. 


  


Dermatitis Damage and inflammation of the skin. 
  


Dilution 
Ventilation 


Airflow designed to dilute contaminates to acceptable levels.  See 
general ventilation. 


  


DOT Department 
of Transportation 


Regulates transportation of hazardous chemicals. 


  


Dust Solid particles suspended in air.  May be produced by crushing, 
grinding, abrading, or blasting.  Most are inhalation, fire, or 
explosion hazards. 
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Dyspnea Difficulty in breathing; shortness of breath. 
  


Dysuria Difficult or painful urination. 
  


Edema Abnormal accumulation of fluid in the body tissue. 
  


Electrolyte As applied to the body; a nonmetallic substance that conducts an 
electric current in solution by movement of ions rather than 
electrons. 


  


Embolism Obstruction in a blood vessel, such as air, blood clot, fat, or other 
masses. 


  


Embryo Early stage of development of an organism.  In humans, conception 
to second month. 


  


Embryotoxin A material harmful to the embryo but usually not to the mother. 
  


Emetic An agent that induced vomiting such as Ipecac. 
  


Emphysema An irreversible disease of the lung in which alveolar walls lose 
resiliency resulting in reduction of lung capacity. 


  


Engineering 
Controls 


Engineering controls systems reduce potential hazards by removing 
or controlling the workplace hazard, such as ventilation, isolation, 
enclosures, etc. 


  


EPA Environmental Protection Agency. 
  


Epidemiology The study of disease in a population and search for the cause. 
  


Epiphora Excessive flow of tears; may be caused by a chemical exposure. 
  


Epistaxix Nosebleed.  Heavy nosebleeds can be life threatening. 
  


Ergonomics The study of human characteristics. 
  


Evaporation Rate A measure of the time required for a given amount of substance to 
evaporate compared to the time required for an equal amount of 
ether or butyl acetate to evaporate. 


  


Exothermic 
Polymerization 


A polymerization reaction that produces heat.  See Hazardous 
Polymerization. 


  


Explosive Limits See flammable limits. 
  


Explosive A chemical that causes a sudden release of pressure, gas, and heat 
when subjected to shock, pressure, high temperature, or ignition. 


  


Exposure Coming into contact with a hazardous chemical by inhalation, 
ingestion, skin or eye contact, or absorption. 


  


Extinguishing 
Media 


Fire fighting substance to be used to control a material in the event 
of a fire. 


  


Eye Protection Safety glasses, chemical splash goggles, face shields, etc. used 
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when handling a HAZARDOUS CHEMICALS. 
  


Fahrenheit See Celsius. 
  


Fiber Mater with a high ration of length to diameter, i.e., asbestos, wool, 
cotton, and polymers.  May become lodged in the lungs and cause 
fibrosis. 


  


Fines Finely crushed or powdered material or fibers. 
  


Fire Diamond 
(NFPA) 


The NFPA fire diamond is a system for communicating the level of 
four classes of hazard which are identified by color. 


  


BLUE (Health Hazards) Red (Fire) 
0 Ordinary Combustible in fire 0 Will not burn 
1 Slightly Hazardous 1 Will ignite if preheated 
2 Hazardous 2 Will ignite if moderately heated 
3 Extreme danger 3 Will ignite at most ambient 
4 Deadly 4 Burns readily at ambient conditions 
  


YELLOW (Reactivity) WHITE (Special Hazards) 
0 Stable and will not react with  


H2 0 
OXY Oxidizer 


1 Unstable if heated ACID Acid 
2 Violent chemical change Alkali Alkali 
3 Shock and heat may detonate COR Corrosive 
4 May detonate W Use no water 
  Radiation Hazard 


   


Flash Point The temperature at which a liquid will produce sufficient vapor to 
ignite near its surface and continue to burn. 


  


Flammable 
Liquid 


A liquid that has a flash point below 100 F (38 C). 


  


Flash Back Flames travel along the trail of vapor back to its source. 
  


Flammable 
Limits 


Range of gas or vapor concentrations (percent by volume) in air, 
which will burn or explode if an ignition source is present. 


  


Flash Point The minimum temperature at which a liquid gives off a vapor in 
sufficient concentration to ignite.  There are several means of doing 
this test each of which may give different results. 


  


Fully Protective 
Clothing 


Includes SCBA; Self-Contained Breathing Apparatus and SCAPE, 
Self-Contained Atmospheric Protection Ensemble. 


  


Fume An airborne dispersion consisting of minute solid particles produced 
by heating a solid (e.g., condensed metal particulates from welding). 


  


Gastroenteritis Inflammation of the stomach and intestines. 
  


General Exhaust A system for exhausting contaminates from a general work area. 
  







Communication of Chemical Hazards DCP-S-066, Baseline 
 Expires April 1, 2016 
 Page 22 of 30 
 


Before use, check the Master List to verify that this is the current version. 
Dryden distribution only.  Contact MSO regarding external distribution. 


Generic Name The nonproprietary name for a material. 
  


Grounding Conduction of electrical charges to the ground.  Also see bonding. 
  


Hand Protection Specific type of gloves or other hand protection required during 
handling of hazardous chemicals. 


  


Hazardous 
Decomposition 


A material that reacts with other material to produce a hazardous 
material, i.e., burning, welding, heated, etc. 


  


Hazardous 
Material 


In a broad sense, any chemical or compound capable of causing 
physical injury or effects on health to humans. 


  


Hazardous 
Polymerization 


Where small molecules combine to form larger molecules, which 
may give off large amounts of energy. 


  


Hematopoietic 
System 


The blood forming mechanism of the body. 


  


Hematuria Blood in the urine. 
  


Hemolysis Separation of hemoglobin from red blood corpuscles. 
  


HEPA High-Efficiency Particulate Air-purifying respirator equipment. 
  


Hepatotoxin A substance that damages the liver. 
  


HMIS Hazardous Materials Identification System.  A system used to 
communicate degree of chemical hazards similar to the NFPA 
diamond. 


  


Hydrophilic Materials that absorbs water and may swell. 
  


Hygroscopic Absorbs available moisture. 
  


Hyperbolic Ignites easily by ignition source or self-igniting when exposed to an 
oxidizer. 


  


Hypoxia Reduced level of blood to body cells, especially to brain cells. 
  


IARC International Agency for Research on Cancer.  One of the sources 
that OSHA uses to identify carcinogens. 


  


IDLH Immediately Dangerous to Life and Health is the maximum 
concentration from which a worker could escape without injury or 
irreversible health effects, or escape-impairing symptoms as a result 
of a 30 minute exposure. 


  


Impervious A material that does not allow another substance to pass through it. 
  


Incompatible Materials that may cause dangerous reactions from direct contact 
with another. 


  


Ingestion Taking in a substance into the body through the mouth. 
  


Inhalation Breathing in a substance such as gas, vapor, fume, mist, or dust. 
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Inhibitor A material that added to another will prevent reactions, which are 
usually unwanted. 


  


Ignition 
Temperature 


Minimum temperature required to initiate or cause self-sustained 
combustion independent of an ignition source. 


  


Inorganic Substances that do not contain hydrocarbons. 
  


Irritant A material capable of causing inflammation of eyes, skin, or lungs 
given a sufficient concentration and time.  It is generally reversible. 


  


Ketosis Accumulation of ketone bodies in body tissues and fluids due to a 
disturbed carbohydrate metabolism. 


  


Kilogram (kg) Metric weight of about 2.2 pounds. 
  


Label Any written, printed, or graphic sigh or symbol displayed on or 
affixed to containers of hazardous materials. 


  


Lacrimation Production of tears. 
  


Landfill A site where waste is sealed and buried under earth. 
  


Latency Period The time that elapses between exposure and the first sign of the 
resulting disease.  It may be minutes to years. 


  


LC50 – Lethal 
Concentration 


The concentration of a chemical in air that will kill 50 percent of a 
group of test animals by inhalation. 


  


LD50 – Lethal 
Dose 


A single dose of a chemical that is expected to kill 50 percent of a 
group of test animals. 


  


LDLo – Lethal 
Dose Low 


The smallest amount of a solid or liquid substance reported to have 
caused the death of animals or humans. 


  


Liter (L) Liquid metric volume about the same as a US quart.  (1.05 of a 
quart). 


  


Lesions A change, injury, or damage to tissue or organ. 
  


LEL – Lower 
Explosion Limit 


The smallest amount of gas or vapor in air that will ignite with an 
ignition source.  Also see UEL or Upper Explosion Limit. 


  


Leukemia A cancer of the bone marrow that results in the unrestrained 
production of white blood cells. 


  


Local Exhaust 
Ventilation 


A system for capturing and exhausting contaminants from the point 
where the contaminants are produced. 


  


m3 Cubic meter. 
  


Malaise A feeling of general discomfort, distress, or uneasiness. 
  


Material Safety 
Data Sheet 
(MSDS) 


Material Safety Data Sheet is a required information sheet that must 
accompany all hazardous chemicals.  The MSDS provides a major 
component of the Hazard Communications standard.   
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Melting Point The temperature at which a solid substance changes to a liquid. 
  


mg/kg Milligrams per kilogram. 
  


mg/m3 Milligrams of contaminants per cubic meter of air. 
  


Miscible The extent to which liquids or gases can be mixed. 
  


Mist Suspended liquid droplets in the air.  May be caused by splashing 
or atomizing a liquid. 


  


mmHg Millimeters of mercury.  A measure of pressure. 
  


mppcf Million particles per cubic foot. 
  


Mutagen (MUT) A chemical capable of causing mutations or alterations of the 
genetic material in living cells, usually carcinogens. 


  


Narcosis A state of stupor, unconsciousness, or arrested activity produced by 
the influence of narcotics or other chemicals. 


  


National Fire 
Protection 
Agency (NFPA) 


Publishes recommended fire codes including “diamond” hazardous 
warning labels. 


  


Necrosis Localized death of tissue. 
  


Neoplasm A new or abnormal tissue growth that is uncontrollable and 
progressive. 


  


Nephrotoxic Nephro = kidneys.  Toxic = poison.  A substance that is poisonous 
to the kidneys. 


  


Neuritis Inflammation of the nerves. 
  


NIOSH National Institute of Occupational Safety and Health.  Conducts 
health and safety research and advises OSHA.  Does not usually 
carry a force of law. 


  


NOEL – No 
Effect Level 


Nonflammable.  Also a DOT hazard class for nonflammable 
compressed gases. 


  


NTP – (National 
Toxicology 
Program) 


A federal organization that tests for toxic materials.  It also develops 
toxicological profiles on toxic materials. 


  


Nuisance Dust An airborne particulate of inert materials that are not known to 
cause disease.   


  


Nystagmus Involuntary motion of the eyes.  May be accompanied by dizziness 
or position disorientation such as vertigo. 


  


Odor Threshold The lowest concentration of a substance’s vapor, in air, that can be 
detected by smell. 


  


Organic A class of chemical compounds that contain carbon. 
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OSHA Occupational Safety and Health Administration.  Works to assure 
safe and healthful conditions for employees by setting and enforcing 
standards. 


  


Oxidizer A chemical that promotes combustion by yielding oxygen.  
Examples include Cl03, N204, N03, etc. 


  


PEL Permissible Exposure Limits.  PEL standards are listed in 29 CFR 
1910.1000, Tables Z-1, Z-2, and Z-3. 


  


Percent Volatile 
by Volume 


The percentage of a liquid by volume that evaporates at 70 F. 


  


Personal 
Hygiene 


Measures taken to limit exposure by keeping work areas and body 
clean, such as washing hands, work clothes, and equipment to 
eliminate hazardous residue. 


  


Personal 
Protective 
Equipment (PPE) 


Clothing or equipment worn to isolate workers from direct contact 
with hazardous material. 


  


pH A logarithmic scale from 1 to 14, which measures the acidity or 
alkalinity of a substance.  Neutral is 7.0.  Above 7.0 is an alkaline 
below 7.0 is acidic. 


  


Physical Hazard A chemical or material that may combust, explode, or in other ways 
do physical damage to persons or property as opposed to a health 
hazard due to toxicity. 


  


Polymerization A molecular change of a material where two or more small 
molecules combine to form a larger molecule.  When this occurs the 
chemical may become unstable and or produce heat. 


  


ppb Parts per billion. 
  


ppm Parts per million. 
  


ppt Parts per trillion. 
  


Prostration Exhaustion or incapacitation. 
  


Pulmonary Pertaining to the lungs.  Pulmonary edema = fluid in the lungs.   
  


Pyrophoric A substance that will ignite when exposed to ambient air without a 
source of ignition.  Example:  Triethyl Borane (Used to start SR-71 
engines). 


  


Reactivity A measure of the tendency of a substance to undergo chemical 
change.  Energy is usually released with a chemical change. 


  


Reducing Agent A chemical that will combine with oxygen or lose electrons in a 
reaction. 


  


REL NIOSH Recommended Exposure Limit. 
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Reproductive 
Toxin 


Any chemical that will interfere with the male or female reproduction 
function.  May alter germ cells, cause loss of sexual drive, 
impotence, infertility, or sterility (also see Mutagen, and Teratogen). 


  


Resource 
Conservation 
and Recovery 
Act (RCRA).   


This Act is designed to control hazardous wastes.  See 40 CFR 
240-271. 


  


Routes of Entry The means by which a hazardous chemical can enter the body. 
  


SCBA/SCBAF Self-Contained Breathing Apparatus; Self-Contained Breathing 
Apparatus with Face shield. 


  


Sensitizer A material that over time will cause a person to react to its exposure 
such as to cause irritation to skin, allergic reactions, etc. 


  


Silicosis Disease of the lungs caused by breathing silica dust. 
  


Solubility in 
Water 


The percent of a substance that will dissolve in water at ambient 
temperature. 


  


Solvent Will dissolve another substance. 
  


Specific Gravity The weight of a liquid or solid as compared to water. 
  


Stability The ability of a substance to be stored without undergoing 
unwanted changes. 


  


Suspected 
Carcinogen 


A substance that can cause cancer in test animals and may have 
the potential to do the same in humans although there is no 
definitive evidence in humans. 


  


Systemic Toxicity Adverse effects of a toxic that spreads throughout the body.  Also, 
systemic poisoning. 


  


Synergy The interaction of two or more substances that gives a greater 
reaction than either substance by itself. 


  


Tachycardia A rapid heartbeat above 100 bpm. 
  


Tachypnea Fast breathing (may be for no apparent reason).  See 
hyperventilation. 


  


Target Organ A body organ that is targeted by a chemical.  Example excessive 
alcohol may target to liver 


  


TCLo Toxic Concentration Low; the lowest concentrations of a substance 
in air to which humans or animals have been exposed over a given 
time, which will cause a toxic effect.   


  


TDLo Toxic Dose Low; the lowest dose introduced other than by 
inhalation over a given time that will cause a toxic effect in humans 
or animals. 
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Teratogen A chemical that can cause a fetus to be malformed.  Example: 
Thalidomide. 


  


TLV Threshold Limit Value is a recommended exposure limit established 
by the American Conference of Governmental Industrial Hygienists.  
The ACGIH is a private scientific organization that does not set legal 
standards.  NASA mandates the use of TLVs where they are more 
protective than OSHA’s PELs. 


  


TLV-TWA Threshold Limit Value-Time-Weighted Average is the average 
concentration over a conventional 8-hour workday to which it is 
believed that nearly all workers may be repeatedly exposed, day 
after day, for a working lifetime without adverse effect.   


  


TLV-STEL 
 


Threshold Limit Value-Short-Term Exposure Limit is the 
concentration to which it is believed that workers can be exposed 
continuously for a short period of time without suffering from 1) 
irritation, 2) chronic or irreversible tissue damage, 3) dose-rate-
dependent toxic effects, or 4) narcosis of sufficient degree to 
materially reduce work efficiency.  It is a 15-minute time weighted 
exposure average exposure that should not be exceeded at any 
time during a workday, even if the 8-hour time weighted average for 
that day is within the TLV-TWA.  The TLV-STEL is limited to no 
more than four exposures per eight hours with 60 minutes between 
exposures. 


  


TLV-Ceiling Threshold Limit Value-Ceiling is the concentration that should not 
be exceeded during any part of the working exposure. 


  


Toxic Substance Any substance that can cause injury or is believed to be capable of 
causing injury or health problems to humans. 


  


Trade Secret Information on the chemicals in a substance or procedures that a 
company wants to keep confidential in order to maintain advantage 
over competitors. 


  


TSCA Toxic Substances Control Act.  See 40 CFR 700-799. 
  


Tinnitus A ringing sound in the ear.  May be caused by nerve damage. 
  


UEL Upper 
Explosive Limit 


An explosive substance will not ignite at a greater concentration 
than the UEL.  See LEL for lower explosive limit. 


  


Unstable A chemical that tends to decompose or react on a manner that 
could cause a hazard.  Reaction may be triggered by temperature, 
pressure, shock, or mixing with other chemicals. 


  


Uremia Retention of body fluids. 
  


Vapor Density The weight of a gas or vapor compared to the weight of air. 
  


Vapor Pressure, 
(VP) 


The pressure a liquid will produce in a closed container above its 
own fluid.  Vapor pressure is usually measured in millimeters of 
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mercury (mmHg) at a temperature of 68 F or 20 C. 
  


Ventilation Any movement of air that circulates fresh air (uncontaminated) to 
replace contaminated air. 


  


Vermiculite May be referred to as “cat litter.”  Expanded mica used as absorbent 
for spill control and clean up. 


  


Volatility A measure of how quickly a substance forms a vapor at ordinary 
temperatures. 


  


Vertigo The loss of spatial sense of position that causes a feeling of 
dizziness or spinning in space. 


  


Viscosity The tendency of a fluid to resist internal flow without regard to its 
density. 


  


Waste Disposal 
Methods 


Proper disposal methods for contaminated materials, recovered 
liquids or solids, and their containers.   


  


Water-Reactive A chemical that reacts with water to release a gas that is either 
flammable or presents a health hazard. 


  


Z-Lists OSHA’s toxic and Hazardous Substance Tables located in 29 CFR 
910.1000.  Materials found in these tables are considered to be 
hazardous and require special handling. 
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APPENDIX B – AREA-SPECIFIC HAZARD COMMUNICATION PLAN TEMPLATE 
 
HAZARDOUS CHEMICALS IN USE WITHIN THIS WORK AREA (laboratory, hangar, shop, etc.). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Chemicals in the Workplace 
 


1.  
2.  
3.  
4.  
5.  
6.  
7.  
8.  
9.  


10.  
 


For issue or disposition or any other information 
regarding hazardous chemicals, contact  


Chem Crib at ext. 2339. 
 
NOTE:  An inventory of chemicals that are approved for use will be 
downloaded from HMMS at least annually by the appropriate supervisor of 
the work area and submitted to the Safety Office annually for review during 
Dryden Safety Days.  This list will be updated as new chemicals are 
introduced into the work area.  This placard will be posted in plain view 
within each autonomous work area where hazardous chemicals are 
utilized. 
 
 
Your local Hazard Communication Representative is 
 
____________________________________________ 


Diagram of the locations of the Material Safety Data Sheet 
(MSDS) folder, engineering controls (fume hoods, portable 
exhaust, etc), PPE, and chemical storage (where permitted) 
within this work area. 
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1.0 PURPOSE OF DOCUMENT 
 
This document describes the Confined Space Safety Program at Dryden Flight 
Research Center (DFRC). 
 
 
2.0 PROCEDURE SCOPE & APPLICABILITY 
 
Scope:  This procedure applies to confined space entry operations. 
 
Applicability:  This procedure applies to all persons working at DFRC, including civil 
service, contractors, experimenters, and visitors, but in particular to Code F working 
groups whose work causes them to work in or near confined spaces. 
 
 
3.0 PROCEDURE OBJECTIVES, TARGETS, METRICS, & TREND 


ANALYSIS 
 


Objective: Identify, eliminate, or control potential confined space mishaps. 
Target: Zero mishaps during confined space operations. 
Metric: Number of mishaps during confined space operations. 


 
Trend analysis:  Metrics will be analyzed annually to determine whether procedural 
objectives have been met.  A written report of this review will be generated with copies 
going to the NASA Industrial Hygienist (IH) Group technical monitor and IH file.  
 
 
4.0 WAIVER AUTHORITY 
 
Requests for waivers and variances to DFRC specific safety documents will be made to 
the Office of Safety and Mission Assurance, (Code S).  Requests for waivers and 
variances to NASA safety instructions will be made to NASA HQ in accordance with 
instructions provided by NPR 8715.3, NASA General Safety Program Requirements, 
Section 1-19, Safety Variance Process, and Table 1-1: NASA Safety Risk and Approval 
Process Matrix.  All requests for waivers and variances to safety instructions including 
those to other regulatory agencies will be coordinated through Code S. 
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5.0 RESPONSIBILITIES 
 


5.1 Directorates & Single Letter Offices 
 


Directorates and single letter offices are responsible for ensuring that risk 
assessments of potential confined spaces within their area of 
responsibility are made and, when confined spaces are determined to 
possibly exist, to control entry in accordance with this and other applicable 
documents.  This includes identifying to the Safety, Health, and 
Environmental (SH&E) Office new confined spaces that have been 
created in order for a classification of the space to be made.  The owner 
will be notified as to how the space was classified (not a confined space, 
Non-Permit Confined Space, or Permit Required Confined Space).  Upon 
classification, if SH&E determines that the area is a confined space, an 
appropriate sign will be posted that alerts potential entrants. 


 
5.2 Safety, Health, & Environmental (SH&E) Office  


 
The SH&E Office has oversight for confined space entry and as such 
incurs the following responsibilities: 
A. Develop and maintain a confined space safety program for DFRC. 
B. Include organizational confined space activity as part of safety training 


and inspections. 
C. Investigate confined space accidents and incidents and report them to 


management and required agencies. 
D. Evaluate confined spaces, issue confined space checklists and 


permits. 
E. Perform annual review of cancelled permits to identify and address 


deficiencies in the DFRC Confined Space program.  
 


5.3 Entry Supervisor 
 


The entry supervisor is a person such as a designated lead man or 
foreman for a specific confined space entry and has the following 
responsibilities:   
A. Complete form D-WK 224-8, Non-Permit Confined Space Checklist, or 


D-WK 223-8, Confined Space Entry Permit, with the assistance of the 
SH&E IH.  Review the confined space and indentify hazards with the 
IH. 


B. Perform initial monitoring of atmospheric test conditions. 



http://server-mpo.arc.nasa.gov/Services/NEFS/�
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C. Post ‘Non-Permit’ or ‘Permit Required’ confined space forms at the 
confined space entry location after initial atmospheric testing and 
recording the results on the applicable form.  The form will be made 
available for review to all entrants. 


D. Verify that entrants and attendants are qualified, required forms are 
complete, necessary pre-entry tests have been completed, required 
PPE is worn by entrants, and necessary equipment is in place 
including non-entry rescue and communications equipment when 
required. 


E. Ensure that conditions are monitored, do not degrade from initial 
evaluation, and remain consistent with the entry permit. 


F. Ensure hazards listed on D-WK 223-8 or D-WK 224-8 are controlled or 
eliminated. 


G. Provide appropriate barriers to isolate the area and protect entrants 
from external hazards.  Remove unauthorized individuals who enter or 
who attempt to enter the secured area. 


H. Order evacuation of the confined space and cancel the permit or 
checklist when unsafe conditions exist or the task is completed.  
Return permit or checklist and test equipment to the SH&E Office when 
the task is terminated. 


 
5.4 Attendant 


 
The attendant is stationed outside a permit-required confined space to 
monitor the conditions of the entrants.  The attendant will be in 
communication with the entrants and have the following responsibilities: 
A. Be aware of the hazards that may be faced during entry, monitor 


physical and behavioral changes in entrants, and know the 
consequences of exposure. 


B. Maintain entrant identification and effective communication with all 
entrants. 


C. Monitor entry activities and watch for prohibited conditions both inside 
and outside the confined space.  Attendants may not be assigned 
another duty that could possibly be a distraction.  Attendants will not 
leave their location unless relieved by another qualified attendant. 


D. The attendant will order the entrants to cease operation and exit the 
confined space when: 
1) A prohibited condition exists. 
2) A behavior or other unusual condition in the entrants is detected. 
3) An unsafe condition occurs inside or outside of the permit space. 
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4) The attendant is unable to perform all necessary duties. 
E. Initiate on-site non-entry rescue procedures and notify emergency 


rescue service if necessary. 
 


5.5 Entrants 
 
All entrants who enter a confined space will be qualified as an entrant, 
know the potential hazards that may be encountered during entry, know 
the proper use and limitations, and inspect equipment (see Section 10.0) 
to control those hazards.  Other responsibilities include:   
A. Communicate with the attendant to enable the attendant to maintain 


status of entry operations.  The entrants will notify the attendant 
whenever: 
1) The entrant recognizes any warning sign or symptom of exposure 


to a dangerous substance. 
2) The entrant detects a prohibited or dangerous condition. 


B. Perform continuous monitoring of atmospheric conditions when 
required by permit. 


C. Entrants will exit from the confined space quickly when: 
1) An order to evacuate is given. 
2) The entrant recognizes any warning sign or symptom of exposure 


or a dangerous situation. 
3) The entrant detects a prohibited condition. 
4) An evacuation alarm is activated. 
5) An air monitor indicates an unsafe atmosphere, (when an air-


breathing source is not used). 
 


5.6 Contracting Officer (CO) 
A. Off-site Contractors – Off-site contractors involved in confined space 


entry will be informed of the following by the contracting officer: 
1) That confined space entry is allowed only through compliance with 


the contractor’s approved confined space entry program or this 
document.  If the contractor’s program is used it must be approved 
by the Safety, Health, and Environmental Office. 


2) Of the elements that make the space a confined space, including 
hazards identified and DFRC’s experience with the space. 


3) Of any coordinated entry operations with both the on-site and off-
site contractors when both will be working in or near confined 
spaces. 
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B. Multiple Contractors – If more than one contractor will be entering the 
confined space, the DFRC line supervisor or contracting officer 
technical representative (COTR) responsible for the project will 
coordinate entry operations and ensure that each contractor is aware 
of the operations of the other(s) and that each contractor has been 
issued and signed their own NASA entry permit or checklist.  A 
qualified entry supervisor will be selected to oversee entry operations. 


C. Documentation – The CO will request necessary documentation from 
the contractor, such as training records, equipment calibration records, 
PPE training, etc., prior to start of work.  Off-site contractor personnel 
are not required to have a record of medical clearance for confined 
space entry.  


 
 
6.0 CONFINED SPACE ENTRY PROCEDURES 
 


6.1 Non-Permit Confined Space Entry Control 
 


If the only hazard in the confined space is the atmosphere and it can be 
eliminated or controlled by ventilation, the confined space may be 
classified as non-permit.  There are, however, entry control procedures to 
ensure the safety of entrants. 
A. Signage – A caution sign will be posted at all non-permit confined 


spaces as directed by the SH&E Office.  The purpose of the sign is to 
inform employees of the classification of the confined space.  


B. Pre-entry – Before entry into a non-permit space is authorized, the 
designated entry supervisor will, with the assistance of an IH, complete 
D-WK 224-8, Non-Permit Confined Space Checklist. 


C. Checklist –The Non-Permit Confined Space Checklist will be made 
available at the time of entry to all entrants by posting it at the portal or 
by any other equally effective means in order that the entrants can 
confirm entry preparations and testing have been completed.  The 
entry supervisor will sign the checklist after testing is complete and 
prior to entry. 


D. Form Duration – The effective duration of the checklist will not exceed 
the time required to complete the task identified.  The duration must 
not extend beyond one shift with the same crew.  If a new crew arrives, 
a new checklist must be completed. 


E. Checklist Termination – A checklist will be terminated under the 
following conditions:   
1) Task covered by checklist has been completed. 
2) A condition not allowed under a checklist condition arises. 



http://server-mpo.arc.nasa.gov/Services/NEFS/�
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F. Entry Review – The entry supervisor will make the IH aware of any 
changes to the confined space that would prompt a reclassification to 
‘Permit Required’ status.  Return completed checklist to the SH&E 
Office no later than the next working day upon termination of the 
confined space entry. 


 
6.2 Permit Space Entry Control 


 
Entry control may be enhanced by the use of area or job specific 
procedures.  Work often involves trade-skilled individuals that must 
routinely work in areas that are permit required confined spaces.  In some 
cases, the work is preventative maintenance, which has specific written 
work procedures.  In this case, the confined space safety requirements 
may be added to the written work procedures as long as they meet the 
requirements of this document and are approved by the SH&E Office. 
A. Signage – A danger sign will be posted at all permit-required confined 


spaces as directed by the SH&E Office.  The purpose of the sign is to 
control entry and inform employees of the danger posed by the permit-
required confined space. 


B. Pre-Entry – Before entry into a permit space is authorized the entry 
supervisor will, with the assistance of an IH, complete DFRC 223-8, 
Confined Space Entry Permit.   


C. Permit – The Confined Space Entry Permit will be made available, at 
the time of entry, to all entrants and attendant(s) by posting it at the 
portal or by any other equally effective means in order that the entrants 
and attendant(s) can confirm entry preparations and testing have been 
completed. 


D. Form Duration – The effective duration of the permit will not exceed the 
time required to complete the task identified.  The duration must not 
extend beyond one shift with the same crew.  If a new crew is 
scheduled to enter, the new entry supervisor must complete another 
permit.   


E. Permit Termination – A permit will be terminated under the following 
conditions: 
1) The task covered by the permit has been completed. 
2) A condition not allowed under the permit or this document arises in 


or near the confined space. 
F. Entry Review – The entry supervisor will note any problems 


encountered during the entry on the permit so that appropriate 
revisions to the confined space program may be made.  Return the 
completed permit to the SH&E Office no later than the next working 
day upon termination of the confined space entry. 



http://server-mpo.arc.nasa.gov/Services/NEFS/�
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G. Retrieval Systems – Will be employed with permit required confined 
space entry 


 
6.3 Reclassification of Confined Spaces 


A. Permit Space to Non-Permit Space – If it is necessary to enter a permit 
required confined space to eliminate hazards, such entry will be 
performed under permit space entry procedures.  If testing and 
inspection demonstrates that the hazards within the permit space have 
been eliminated, the permit required confined space may be 
reclassified as a non-permit space for as long as conditions remain 
safe. 


B. Non-Permit Space to Permit Space – When there is a change in the 
use or configuration of a non-permit space that increases the hazard to 
entrants, the SH&E Office will be notified.  The non-permit space will 
be reevaluated and, if necessary, reclassified as a permit required 
confined space. 


C. Documentation – The permanent reclassification of a confined space 
will be documented on form D-WK 225-8, Confined Space evaluation, 
and placed on file in the Safety, Health, and Environmental Office.  For 
temporary reclassification, the notation will be made on the appropriate 
permit or checklist and placed on file in the SH&E Office. 


 
 
7.0 SAFETY PRECAUTIONS 
 


7.1 Confined Space Hazards 
 


Confined space hazards fall into 2 general categories:  hazardous 
atmospheres and physical hazards. 


 
Table 1 – Atmospheric Hazards 


 
Hazard Description Comments 


O2 Deficiency Less than 19.5 % by 
volume 


May cause light-
headedness dizziness or 
unconsciousness 


O2 Increase Greater than 23.5 % by 
volume 


Increases flammability and 
explosion possibilities. 


Hydrogen Cyanide Poisonous gas Has a bitter almond odor 
Hydrogen Sulfide Toxic gas Has a rotten egg odor 
Methane Toxic, flammable and 


explosive 
Has no odor 


Freon  May be toxic depending on 
type 


Displaces breathing air 
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Vapors from jet fuels, 
gasoline, solvents, and 
other carbon-based liquids 


Usually toxic, flammable 
and explosive 


Get upwind from vapors 


Dusts & filings May be combustible May damage respiratory 
system 


Carbon Dioxide (CO2)  & 
Nitrogen (N2)  


Can concentrate in low 
places 


Displaces breathing air 


Carbon Monoxide (CO) Toxic gas Replaces O2 in the blood.  
Can be fatal. 


Fumes, vapors, gases, and 
mists. 


Welding, cutting, flames, 
sparks, etc. 


Work being done may 
change the classification of 
the space 


 
Follow current American Conference of Governmental Industrial Hygienist (ACGIH) 
Threshold Limit Values (TLV) ® or, 29 CFR 1910.1000, Subpart Z, Toxic and 
Hazardous Substances for acceptable exposure limits. 
 


7.2 Test of Conditions (Monitoring) 
A. Conditions must be tested, by the entry supervisor and entrant, in a 


confined space to determine if acceptable entry conditions exist before 
entry is authorized. 


B. If isolation of the space is not feasible because the space is large or is 
part of a continuous system, such as a sewer, pre-entry testing will be 
performed to the extent feasible before entry is authorized.  If entry is 
authorized, entry conditions will be continuously monitored in the area 
where entrants are working. 


C. If a hazardous atmosphere could be created by the work being done 
such as welding, cutting, brazing, open flames, etc., atmospheric 
monitoring will be continuous. 


 
7.3 Test Sequence 


 
When testing for atmosphere hazards it is CRITICAL that the testing order 
below be followed. 
1. Oxygen 
2. Combustible gases and vapors 
3. Toxic gases and vapors 


 
7.4 Ventilation 


 
Entrants will not enter a confined space that contains a hazardous 
atmosphere without appropriate respirators.  The hazardous atmosphere 
must be eliminated by forced ventilation in order for the space to be 
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classified as a non-permit confined space.  The airflow will be directed to 
ventilate the immediate area where the entrants are to be in the space and 
will start 30 minutes prior to entry and continue until all entrants have left 
the space.  The air supply will be from a clean source and may not 
increase the hazards of the space.  The atmosphere will be tested 
periodically or as directed by the permit or checklist to ensure the 
ventilation is adequate.  Should a hazardous atmosphere be detected, 
entrants will evacuate the space.  The reason for the atmosphere change 
will be determined and corrected before entrants may re-enter the space. 
 


Table 2 – Physical Hazards 
 


 
Note: Some physical hazards may not be apparent on entry unless a thorough 
evaluation of the site has been made. 
 
  


Hazard Description Comments 
Electrical Electrical transmission line, 


equipment or machines 
Lockout or tagout (LOTO) 
procedures may be required by 
Code S.  See DCP-S-062. 


Thermal energy Heat, steam, hot or cold 
atmosphere 


May require ventilation, LOTO, etc. 


Becoming lodged Space becomes narrower, 
slopes downward 


Area requires a survey before 
entering and the use of an 
extraction harness 


Falling objects Debris, or tools that can fall 
into a space 


Isolate openings. 
Hard hats required and other 
precautions need to be taken 


Falls Falls from ladders or other 
support equipment 


Use proper support equipment 


Noise Noise may be excessive 
where equipment or 
machinery is located in a 
confined space 


Wear hearing protection where 
required, however, Entrants must 
have a means of hearing the 
attendant 


Engulfment See Section 6.0 definition  
Ionizing and non-
ionizing radiation 


May be from microwave 
equipment, antennas, etc. 


See DCP-S-009, Chapter 11, 
Ionizing Radiation Safety, and 
DCP-S-009, Chapter 12, Non-
Ionizing Radiation Safety. 


Hot Tap, welding, 
brazing, etc. 


Open flames, sparks May require additional permits. 
Fuel tanks may not be left in 
confined space when not in use 



http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-062.pdf�
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8.0 RESCUE 
 


8.1 First Aid & CPR  
 


A. For entry involving DFRC personnel, it is recommended that either the 
entry supervisor or the attendant hold a current certification in first aid 
and CPR.   


 
B. When personnel are working on or associated with exposed lines or 


equipment energized at 50 volts or more, persons trained in first aid 
and CPR will be available as follows: 
1) For field work such as remote locations, at least two people will be 


trained. 
2) For fixed locations on the general complex, the number of trained 


persons will be sufficient to ensure that each person exposed to 
electrical shock can be reached within four minutes by a person 
trained in first aid and CPR.  


 
8.2 Retrieval System  


 
To facilitate non-entry rescue, a suitable retrieval system will be used 
whenever an entrant enters a permit required confined space unless the 
retrieval equipment would increase the overall risk of entry or would not 
contribute to the rescue of the entrant.  Attendant, entrant, and entry 
supervisor will be annually trained on the use of the retrieval system. 


 
8.3 Retrieval Harness  


 
Entrants entering a permit required confined space will use full body 
harness, with a retrieval line attached behind the center of the entrant's 
back or above the head.  Wristlets may be used in lieu of the full body 
harness if the employer can demonstrate that the use of a full body 
harness is not feasible or creates a greater hazard and that the use of 
wristlets is the safest and most effective alternative.  Wristlets should not 
be used to lift a person’s full weight. 


 
8.4 Retrieval Line 


 
The end of the retrieval line will be attached to a mechanical device or 
fixed point outside the permit space in such a manner that rescue can 
begin as soon as the rescuer becomes aware that rescue is necessary.  A 
mechanical device will be available to retrieve personnel from vertical 
permit spaces more than 5 feet deep. 
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8.5 Rescue Notification  
 


If in the course of a permit required space entry, an attendant becomes 
aware that an entrant needs assistance in evacuating, the attendant will 
summon rescue and other emergency services and begin non-entry 
rescue procedures. 


 
8.6 Rescue Attendants  


 
Attendants may enter a permit-required space to attempt a rescue only if 
they have been certified, trained and properly equipped for rescue 
operations, and have been relieved by another attendant. 


 
8.7 Toxic Materials  


 
If an injured entrant is exposed to a substance for which a material safety 
data sheet (MSDS) or similar written information is required to be kept at 
the work site, that MSDS or written information will be made available to 
the medical facility treating the exposed entrant. 


 
 
9.0 MEDICAL CLEARANCES 
 
DFRC and on-site contractor entrants who enter confined spaces and attendants will 
receive medical clearances annually.  Medical clearances will be completed prior to 
training unless otherwise approved.  On-site contractor entrants are authorized to 
receive medical clearance from the DFRC Health Unit. 
 


9.1 Medical Clearance for Respirators 
 


Persons requiring the use of respirators will receive medical clearance, 
training, and fit testing as required by DCP-S-009, Chapter 16, Respiratory 
Safety. 


 
 
10.0 TOOLS, EQUIPMENT, & MATERIALS 
 
Each confined space entry will offer different conditions that must be controlled.  When 
a proper hazard analysis is made of the confined space these conditions should 
become evident allowing actions to be taken to control them.  The following list of items 
may be required depending on the conditions of the entry.   


A. Atmosphere testing and monitoring equipment 
B. Air exchangers and ventilation equipment 
C. Personal protective equipment such as: 
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• Respiratory equipment 


• Gloves 


• Hard hats 


• Face shields or safety glasses 


• Special footwear 


• Coveralls 
D. Communication equipment 
E. Lighting (explosion proof if necessary) 
F. Barriers 
G. Ladders or other types of entry and exit devices 
H. Non-entry rescue equipment such as: 


• Harness 


• Retrieval line 


• Tripod 
 
 
11.0 TELECOMMUNICATIONS FIELD WORK 
 
This section applies to the guarding of utility vaults and street openings, and to 
atmospheric testing and ventilation in utility vaults and unvented vaults where 
telecommunications fieldwork is performed on or with underground lines.  See 29 CFR 
1910.268, Telecommunications. 
 


11.1 Guarding Utility Vaults & Street Openings 
 


When covers of utility vaults or street openings are removed, the opening 
will be promptly guarded by a railing, temporary cover, or other suitable 
barriers appropriate to prevent an accidental fall through the opening, and 
to protect employees working in the utility vault from foreign objects 
entering the opening. 


 
11.2 Requirements Prior to Entering Utility Vaults & Unvented Vaults 


 
Before an employee enters a utility vault, the following steps will be taken: 
A. The internal atmosphere will be tested for oxygen deficiency, 


combustible gases, and toxic gases. 
B. When unsafe conditions are detected by atmospheric testing or other 


means the work area will be ventilated or otherwise be made safe 
before entry. 
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11.3 Air Supply 


 
An adequate continuous supply of air will be provided while work is 
performed in utility vaults under any of the following conditions: 
A. Combustible or explosive gas vapors have been initially detected and 


subsequently reduced to a safe level by ventilation. 
B. Solvents or other hazardous materials are used in the work procedure. 
C. Open flame torches are used in the work procedure. 
D. The utility vault is located in that portion of a public right of way open to 


vehicular traffic and/or exposed to seepage of gas or gases. 
E. A toxic gas or oxygen deficiency is found. 


 
11.4 Joint Power & Telecommunication Utility Vault 


A. First Aid and CPR – An employee with basic first aid and CPR training 
will be available in the immediate vicinity to render emergency 
assistance when work is being performed in a utility vault occupied 
jointly by an electric and telecommunication utility.  This employee 
must be confined space certified and is not precluded from 
occasionally entering a utility vault to provide assistance other than in 
an emergency.  The requirement of this section does not preclude a 
qualified employee working alone from entering, for brief periods of 
time, a utility vault where energized cables or equipment are in service 
for the purpose of inspection, housekeeping, taking readings, or similar 
work when such work can be performed safely. 


B. Ladders – Ladders will be used to enter and exit utility vaults 
exceeding 4 feet in depth. 


C. Open Flames – When open flames are used in utility vaults, the 
following precautions will be taken prior to entry in order to protect 
against the ignition of combustible gas: 
1) A confined space permit is required. 
2) A test for combustible gas will be made immediately before using 


the open flame device and continuously while using the device. 
3) A fuel tank (e.g., acetylene, etc.) may not be in the utility vault 


except during actual use. 
4) A welding, cutting, and brazing permit (AF Form 592) will be filled 


out and approved by the SH&E Office prior to performing any work 
that creates a flame or spark.  Precautions will be taken to guard 
against a buildup of combustible, toxic gases, fumes, mists, etc., 
when open flames or welding operations are being done in vaults. 
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11.5 Microwave Equipment 
 


Microwave equipment in underground vaults and tunnel will be properly 
posted with warning signs.  Entrants, supervisors, and attendants will be 
informed of radiation hazard and exposure limits will not be exceeded.  
For additional information, see DCP-S-009, Chapter 11, Non-Ionizing 
Radiation, and ANSI/IEEE C95.3, Measurement of Potential Hazardous 
Electrical-Magnetic Fields – RF and Microwave. 


 
 
12.0 ELECTRICAL POWER FIELD WORK 
 
This section applies to the operation and maintenance of electric power systems in 
areas of enclosed spaces and underground electrical installations when those areas 
meet the definition of a confined space.  See 29 CFR 1910.269, Electric Power 
Generation, Transmission, and Distribution. 
 


12.1 Underground Electrical Installations 
A. Access – A ladder or other climbing device will be used to enter or exit 


a manhole or subsurface vault exceeding 4 feet in depth.  No entrant 
may climb into or out of a manhole or vault by stepping on cables or 
hangers. 


B. Lowering equipment into manholes – Equipment used to lower material 
or tools into manholes or vaults will be capable of supporting the 
weight to be lowered and will be checked for defects before use.  
Before tools or material are lowered into the opening of a manhole or 
vault, each entrant working in the space will be clear of the area 
directly under the opening. 


C. Attendant for manholes – While work is being performed in a manhole 
containing energized electrical equipment, a person with first aid and 
CPR training will be available on the surface in the immediate vicinity 
to render emergency assistance. 


D. Multiple cables – When multiple cables are present in a work area, the 
cable to be worked will be identified by electrical means unless its 
identity is obvious by reason of distinctive appearance or location or by 
other readily apparent means of identification.  Cables other than the 
one being worked will be protected from damage. 


E. Moving Cables – Energized cables that are to be moved will be 
inspected for defect prior to and after movement. 


F. Defective Cables – Where a cable in a manhole has one or more 
abnormalities that could lead to or be an indication of an impending 
fault, the defective cable will be de-energized before any person may 
work in the manhole, except when service load conditions and a lack of 
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feasible alternatives require that the cable remain energized.  In that 
case, a person may enter the manhole provided they are protected 
from possible effects of a failure by shields or other devices that are 
capable of containing the adverse effects of a fault in the cable. 


G. Sheath Continuity – When work is performed on buried cable or on 
cable in manholes, metallic sheath continuity will be maintained or the 
cable sheath will be treated as energized. 


H. Evaluation of Potential Hazards – Before any entrance cover to any 
confined space is removed, it will be determined whether it is safe to 
do so by checking for the presence of any atmospheric pressure or 
temperature differences and by evaluating whether there might be a 
hazardous atmosphere in the space.  Any condition making it unsafe to 
remove the cover will be eliminated before the cover is removed. 


I. Removal of Covers – When covers are removed from confined spaces, 
the opening will promptly be guarded by railing, temporary cover, or 
other barrier intended to prevent an accidental fall through the opening 
and to protect the people working in the confined space from objects 
entering the space. 


J. Testing for Atmospheric Hazards – Before a person enters a confined 
space, the internal atmosphere will be tested for oxygen deficiency and 
for flammable gases or vapors. 


K. Ventilation and Monitoring – If flammable gases or vapors are detected 
or if an oxygen deficiency is found, forced air ventilation will be used to 
maintain oxygen at a safe level and to prevent a hazardous 
concentration of flammable gases or vapors from accumulating.  The 
air supply for the continuous forced air ventilation will be from a clean 
source and may not increase the hazards in the confined space. 


 
 
13.0 SEWERS 
 


13.1 Sewer Entry 
 


Working in sewers differs in three vital respects from other permit required 
confined space entries.  Sewers have: 
A. Rarely a means to isolate the space. 
B. An atmosphere that cannot be controlled and, therefore, may suddenly 


and unpredictably become lethal beyond control of the entrant. 
C. An increased possibility of biological hazards. 
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13.2 Atmosphere Monitoring 


 
To ensure safety while in sewer systems, the atmosphere will be 
monitored continuously with equipment that sounds an audible alarm 
when the atmosphere becomes out of limit for one of the following: 
A. Oxygen below 19.5 or above 23.5 percent. 
B. Flammable gas or vapor at 10% or more of the lower flammable limit. 
C. Hydrogen sulfide at 10 PPM and carbon monoxide at 25 PPM. 


 
 
14.0 AIRCRAFT FUEL CELLS OR TANKS 
 


14.1 Aircraft Fuel Cell / Tank Entry 
 


Entry into aircraft fuel cells and tanks require precautions not normally 
associated with other confined space entry at DFRC.  Entrant’s movement 
may be restricted, and solvents and adhesives may be used in enclosed 
areas during repairs.  


 
In addition to the appropriate requirements of this document, aircraft fuel 
cells and tanks must be purged of all fuel prior to entry.  Appropriate 
ventilation/respiratory systems, atmospheric testing, and entrant recovery 
procedures will be established prior to entry.  


 
14.2 Aircraft Fuel Cell / Tank Documentation 


 
The following documentation provides procedures required to enter 
aircraft fuel cells/tanks safely. 
A. Applicable Aircraft Maintenance Manuals (DCP-O-001, Aircraft 


Maintenance & Safety Manual) or Technical Orders.  Where a manual 
or T.O is written for a specific aircraft they will take precedence over 
other documentation where there is a conflict. 


B. T.O. 1-1-3, Inspection and Repair of Aircraft Integral Tanks and Fuel 
Cells 


C. T.O. 00-25-172, Ground Servicing of Aircraft and Static Grounding / 
Bonding 


 
  



http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-O-001.pdf�
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15.0 TRAINING & CERTIFICATION 
 


15.1 Training Requirements  
 


Entrants, attendants, entry supervisors, and rescue service members will 
be qualified for the position they fill.  Training records will include each 
employee’s name, the signatures, or initials of the trainers, and the dates 
of training.  Training records and medical approvals will be maintained by 
the organization/s conducting the confined space entry or in a central 
DFRC location and will be available for inspection by Safety personnel, 
supervisors, authorized confined space team members, and their 
authorized representatives.  Training will, at a minimum, include the 
following: 
A. Awareness of the DFRC confined space entry program. 
B. The specific duties of each person involved in confined space 


operations. 
C. The hazards of confined spaces including information on the mode, 


signs or symptoms, and consequences of exposure. 
D. The proper use of equipment required during confined space 


operations including testing and monitoring equipment, ventilating 
equipment, communication equipment, personal protective equipment, 
lighting equipment, barriers and shields, ingress/egress equipment, 
rescue and emergency equipment used for non-entry rescue. 


E. The importance of maintaining communications between entrants and 
attendants. 


F. The conditions that require the space to be evacuated. 
G. The procedures for summoning rescuers. 
H. The procedures to be used for a non-entry rescue. 
I. Each member of the confined space entry team at DFRC will receive 


training every 2 years. 
 


15.2 Safety, Health, & Environmental Office  
 


The SH&E Office will provide confined space training to DFRC personnel 
and on-site contractors.  Off-site contractors will provide the SH&E Office 
with proof of training documentation in accordance with 29 CFR 1910.146. 


 
15.3 Additional Training  


 
Additional training will be required when: 
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A. There is a change in confined space operations that presents a hazard 
about which an employee has not previously been trained. 


B. Deviations from the confined space entry procedures occur or when 
there are inadequacies in the employee’s knowledge of confined space 
entry procedures. 


 
 
16.0 MANAGEMENT RECORDS & RECORDS RETENTION 
 


Table 3 – Records 
 


Record or 
Form # Title Responsibility for 


Completion File Location 


DFRC 223-8  Confined Space Entry 
Permit 


Customer & Safety 
Office 


SH&E Office 


D-WK 224-8 Non-Permit Confined 
Space Checklist 


Customer & Safety 
Office 


SH&E Office 


D-WK 225-8 Confined Space 
Evaluation 


Customer & Safety 
Office 


SH&E Office 


N/A Medical Approval Customer & Health 
Unit 


Training Files & 
Health Unit 


 Training Records Customer & Instructor SH&E Office 


 
Records are preserved, maintained, and disposed of in accordance with NPR 1441.1, 
NASA Records Retention Schedules, and DFRC records management procedures.  
Destruction of any records, regardless of format, without an approved schedule is a 
violation of Federal law. 
 
 
17.0 RELEVANT DOCUMENTS 
 


17.1 Authority Documents 
 


NPR 8715.1 NASA Occupational Safety and Health Programs  
NPR 8715.3 NASA General Safety Program Requirements  
29 CFR 
1910.146  


Permit-Required Confined Spaces 


29 CFR 
1910.268 


Telecommunications 


29 CFR 
1910.269  


Electric power generation, transmission and distribution 


DCP-O-001 Aircraft Maintenance & Safety Manual 
Applicable Aircraft Maintenance Manuals or Technical Orders 



http://server-mpo.arc.nasa.gov/Services/NEFS/�

http://server-mpo.arc.nasa.gov/Services/NEFS/�

http://server-mpo.arc.nasa.gov/Services/NEFS/�

http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-O-001.pdf�
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T.O. 1-1-3 Inspection And Repair Of Aircraft Integral Tanks And Fuel 
Cells 


T.O. 00-25-
172 


Ground Servicing Of Aircraft And Static Grounding / 
Bonding 


 
17.2 Reference Documents 


 
ANSI Z117.1 Safety Requirements for Confined Spaces 
DCP-O-001 Aircraft Maintenance & Safety Manual 
DCP-S-062 Lockout / Tagout Program 
DCP-S-009 Chapter 11, Ionizing Radiation Safety 
DCP-S-009 Chapter 12, Non-Ionizing Radiation Safety 
DCP-S-009 Chapter 16, Respiratory Safety 


 
17.3 Informational Documents 


 
Title 8, California Code of 
Regulations; Article 108, 
Sections 5156-5157 


This Code follows 29 CFR 1910.146 
closely. 


  


National Institute for 
Occupational Safety and Health, 
80-106 


Criteria for a Recommended Standard 
- Working in Confined Spaces 


  


National Institute for 
Occupational Safety and Health, 
87-113 


A Guide to Safety in Confined Spaces 


 
17.4 Forms 


 
AF Form 592 USAF Welding, Cutting, and Brazing Permit 
D-WK 223-8 Confined Space Entry Permit 
D-WK 224-8 Non-Permit Confined Space Checklist 
D-WK 225-8 Confined Space Evaluation 


 
 
18.0 ACRONYMS & DEFINITIONS 
 


18.1 Acronyms 
 


ACGIH American Conference of Governmental Industrial Hygienist 
CO Contracting Officer 
COTR Contracting Officer Technical Representative 



http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-O-001.pdf�

http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-062.pdf�

http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-009-_Chapter_11.pdf�

http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-009-_Chapter_12.pdf�

http://xnet.dfrc.nasa.gov/IsoDocs/approved.links/DCP-S-009-_Chapter_16.pdf�

http://server-mpo.arc.nasa.gov/Services/NEFS/�

http://server-mpo.arc.nasa.gov/Services/NEFS/�

http://server-mpo.arc.nasa.gov/Services/NEFS/�
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IDLH Immediately Dangerous to Life or Health 
IH Industrial Hygienist  
LOTO Lockout-Tagout 
MSDS Material Safety Data Sheet 
PPE Personal Protective Equipment 
TLV Threshold Limit Values 
T.O. Technical Orders 


 
18.2 Definitions 


 
Acceptable Entry 
Conditions 


Conditions that must exist in a confined space to 
allow entry and to ensure that employees involved 
can safely enter into and work within the space. 


  


Attendant An individual stationed outside one or more permit 
spaces who monitors the entrants and who performs 
attendant's duties. 


  


Blanking or 
Blinding 


The absolute closure of pipe, line, or duct by the 
fastening of a solid plate (such as a spectacle blind 
or a skillet blind) that completely covers the bore and 
that is capable of withstanding the maximum 
pressure of the pipe, line, or duct with no leakage 
beyond the plate. 


  


Checklist  A document that is provided to allow entry into a 
non-permit confined space.  D-WK 224-8, Dryden 
Non-Permit Confined Space Checklist. 


  


Confined Space  A space that 
1) Is large enough and so configured that an 


employee can bodily enter and perform assigned 
work and; 


2) Has limited or restricted means for entry or exit 
(for example, tanks, vessels, fuel cells, silos, 
storage bins, hoppers, vaults, and pits are 
spaces that may have limited means of entry) 
and; 


3) Is not designed for continuous employee 
occupancy. 


  


Double Block and 
Bleed 


The closure of a line, duct, or pipe by closing and 
locking or tagging two in-line valves and by opening 
and locking or tagging a drain or vent valve in the 
line between the two closed valves. 


  


Emergency Any occurrence (including any failure of hazard 



http://server-mpo.arc.nasa.gov/Services/NEFS/�





Confined Space Safety DCP-S-067, Baseline 
 Expires December 1, 2015  
 Page 24 of 28 
 


Before use, check the Master List to verify that this is the current version. 
Dryden distribution only.  Contact MSO regarding external distribution. 


control, or monitoring equipment) or event internal or 
external to the confined space that could endanger 
entrants. 


  


Engulfment The surrounding and effective capture of a person by 
a liquid or finely divided (enclosable) solid substance 
that can be aspirated to cause death by filling or 
plugging the respiratory system or that can exert 
enough force on the body to cause death by 
strangulation, constriction, or crushing. 


  


Entrant An employee who has the required training and is 
authorized by the employer to enter a confined 
space. 


  


Entry The action by which a person passes through an 
opening into a confined space.  Entry includes 
ensuing work activities in that space and is 
considered to have occurred as soon as any part of 
the entrant's body breaks the plane of an opening 
into the space. 


  


Entry Permit A document that is provided by the employer to allow 
and control entry into a permit required space.  
DFRC 223-8, Dryden Confined Space Entry Permit. 


  


Entry Supervisor • Individual (such as the employer, foreman, or 
crew chief) responsible for determining if 
acceptable entry conditions are present at a 
confined space where entry is planned. 


• Has the authority to authorize entry and to 
oversee entry operations. 


• Has the authority to order evacuation, terminate 
entry and must sign the entry checklist or permit. 


• May serve as an attendant or entrant as long as 
he/she is trained and equipped for that position 
as required by this document. 


  


Hazardous 
Atmosphere 


An atmosphere that may expose employees to the 
risk of death, incapacitation, impairment of ability to 
self-rescue (that is, escape unaided from a confined 
space), injury, or acute illness.  A hazardous 
atmosphere may contain toxic gasses or vapors, 
inert gasses, reduced or increased oxygen, 
explosive or flammable substances 


  


Exposure Limits NASA uses Permissible Exposure Limits (PEL) from 
29 CFR Part 1910.1000 Subpart Z, Toxic and 
Hazardous Substances.  Where a PEL standard 
does not exist TLVs established by ACGIH will be 



http://server-mpo.arc.nasa.gov/Services/NEFS/�
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used.  If exposure limits for a substance has not 
been made by OSHA or ACGIH, other sources of 
information will be used, such as Material Safety 
Data Sheets (that comply with the Hazard 
Communication Standard, 29 CFR 1910.1200), 
published information, and internal documents that 
may provide guidance in determining acceptable 
conditions.  The Safety, Health, and Environmental 
Office will be contacted anytime information is not 
available or there is a question regarding a 
substance. 


  


Hot Work Permit The employer's written authorization to perform 
operations (for example, riveting, welding, cutting, 
burning, and heating) capable of providing a source 
of ignition.  For DFRC, this permit is AF Form 592, 
which must be filled out by the employee and 
approved by the SH&E Office before hot work is 
started. 


  


Immediately 
Dangerous to Life 
or Health (IDLH) 


A condition that poses a threat of exposure to 
airborne contaminants when that exposure is likely 
to cause death, immediate or delayed permanent 
adverse health effects, or prevent escape from such 
an environment in the event of the failure of 
respirator protection equipment. 


  


Inerting The displacement of the atmosphere in a permit 
space by an inert gas (such as nitrogen) to such an 
extent that the resulting atmosphere is 
noncombustible.  This may produce an IDLH 
condition. 


  


Isolation The process by which a confined space is removed 
from service and protected against the release of 
energy and material into the space by such means 
as blanking or blinding; misaligning or removing 
sections of lines, pipes, or ducts; a double block and 
bleed system; lockout or tagout of all sources of 
energy; or blocking or disconnecting all mechanical 
linkages. 


  


Line breaking Intentional opening of a pipe, line, or duct that is or 
has been carrying flammable, corrosive, or toxic 
material, inert gas, or any fluid at a volume, 
pressure, or temperature capable of causing injury. 


  


Non-Permit 
Confined Space 


Confined space that does not contain or, with 
respect to atmospheric hazards, have the potential 
to contain any hazards capable of causing death or 
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serious physical harm. 
  


Oxygen Deficient 
Atmosphere 


An atmosphere containing less than 19.5 percent 
oxygen by volume. 


  


Oxygen Enriched 
Atmosphere 


An atmosphere containing more than 23.5 percent 
oxygen by volume. 


  


Permit-Required 
Confined Space 
(permit space) 


A confined space that has one or more of the 
following characteristics:  
1) Contains or has potential to contain a hazardous 


atmosphere or; 
2) Contains a material that has the potential for 


engulfing an entrant or; 
3) Has an internal configuration such that an entrant 


could be trapped or asphyxiated by inwardly 
converging walls or by a floor that slopes 
downward and tapers to a smaller cross-section 
or; 


4) Contains any other serious safety or health 
hazard. 


  


Permit-Required 
Confined Space 
Program 


The employer's overall program for controlling and 
protecting employees from permit space hazards 
and for regulating employee entry into permit-
required spaces. 


  


Prohibited 
Condition 


Any condition in a confined space that is not allowed 
by the permit or checklist during the period when 
entry is authorized. 


  


Rescue Service The personnel designated to rescue employees from 
confined spaces. 


  


Retrieval System Safety equipment including a retrieval line, full body 
harness or wristlets, and a tripod lifting device or 
anchor used for non-entry rescue of persons from 
confined spaces. 


  


Testing The process by which the hazards that may confront 
entrants of a confined space are identified and 
evaluated.  Testing includes specifying the tests that 
are to be performed in the confined space.  Testing 
enables employers both to devise and implement 
adequate control measures for the protection of 
entrants and to determine if acceptable entry 
conditions are present immediately prior to and 
during entry. 
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APPENDIX A – CONFINED SPACE ENTRY FLOWCHART 
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J-C49 GFCI Inventory


BUILDING
GFCI COUNT / 


BLDG


TYPE


(BREAKER / OUTLET)
LOCATION DESCRIPTION


DAOF-B703 1 OUTLET OUTSIDE NORTH WEST WALL


DAOF-B703 2 OUTLET OUTSIDE NORTH WEST WALL BY CHILLER


DAOF-B703 3 OUTLET OUTSIDE NORTH WEST WALL


DAOF-B703 4 OUTLET OUTSIDE NORTH WEST WALL


DAOF-B703 5 OUTLET OUTSIDE NORTH WALL


DAOF-B703 6 OUTLET OUTSIDE NORTH WALL INSIDE THE CAGE 


DAOF-B703 7 OUTLET OUTSIDE NORTH EAST WALL


DAOF-B703 8 OUTLET OUTSIDE EAST NORTH BY THE FENCE


DAOF-B703 9 OUTLET OUTSIDE SOUTH SIDE BY THE DESIGNATED SMOKING AREA


DAOF-B703 10 OUTLET OUTSIDE SOUTH SIDE BY THE DESIGNATED SMOKING AREA


DAOF-B703 11 OUTLET OUTSIDE SOUTH SIDE WALL


DAOF-B703 12 OUTLET OUTSIDE SOUTH SIDE WALL


DAOF-B703 13 OUTLET OUTSIDE SOUTH WEST OF CENTRAL HVAC PLANT


DAOF-B703 14 OUTLET OUTSIDE SOUTH WALL BY FOAM ROOM


DAOF-B703 15 OUTLET OUTSIDE SOUTH WALL BY FOAM ROOM


DAOF-B703 16 OUTLET OUTSIDE SOUTH EAST WALL NEXT TO FOAM ROOM


DAOF-B703A 1 OUTLET INSIDE NORTH WALL OF LOBBY


DAOF-B703A 2 OUTLET INSIDE NORTH WALL OF LOBBY


DAOF-B703A 3 OUTLET INSIDE NORTH WALL OF LOBBY


DAOF-B703A 4 OUTLET INSIDE NORTH WALL OF LOBBY


DAOF-B703A 5 OUTLET INSIDE MEN'S RESTROOM BY SINK


DAOF-B703A 6 OUTLET INSIDE WOMEN'S RESTROOM BY SINK


DAOF-B703A 7 OUTLET OUTSIDE EAST WALL


DFRC-B4720 1 OUTLET INSIDE RESTROOM BY THE SINK


DFRC-B4720 2 BREAKER INSIDE BY RESTROOM PANEL"A" BREAKER #10


DFRC-B4720 3 BREAKER INSIDE BY RESTROOM PANEL"A" BREAKER #36


DFRC-B4720 4 BREAKER INSIDE BY RESTROOM PANEL"A" BREAKER #38


DFRC-B4720 5 BREAKER INSIDE BY RESTROOM PANEL"A" BREAKER #40


DFRC-B4720 6 BREAKER INSIDE ANTENNA PEDESTAL RM PANEL"B" BREAKER # 12


DFRC-B4720 7 BREAKER INSIDE COMPUTER ROOM PANEL "D" BREAKER # 23


DFRC-B4720 8 OUTLET INSIDE COMPUTER ROOM NORTH WALL


DFRC-B4720 9 OUTLET OUTSIDE NORTH OF BUILDING ON ANTENNA PEDESTAL


DFRC-B4800 1 OUTLET 2ND FLOOR ROOM 2129 KITCHEN SINK


DFRC-B4800 2 OUTLET 2ND FLOOR WOMEN'S RESTROOM 2149


DFRC-B4800 3 OUTLET 2ND FLOOR MEN'S RESTROOM 2501


DFRC-B4800 4 OUTLET 2ND FLOOR HUMAN RESOURCES OFFICE RM 2401 BY SINK


DFRC-B4800 5 OUTLET 2ND FLOOR HUMAN RESOURCES RM 2407 BY THE SINK


DFRC-B4800 6 OUTLET 2ND FLOOR ROOM 2002 KITCHEN


DFRC-B4800 7 OUTLET 2ND FLOOR ROOM 2002 KITCHEN


DFRC-B4800 8 OUTLET 3RD FLOOR MEN'S RESTROOM 3102


DFRC-B4800 9 OUTLET 3RD FLOOR ROOM 3102 BREAK ROOM SINK 


DFRC-B4800 10 OUTLET 2ND FLOOR ROOF NORTH EAST AIR HANDLER #4


DFRC-B4800 11 OUTLET 3RD FLOOR ROOM 3305 MEN'S RESTROOM


DFRC-B4800 12 OUTLET 3RD FLOOR ROOM 3304 WOMEN'S RESTROOM


DFRC-B4800 13 OUTLET 3RD FLOOR ROOM 3302 SINK


DFRC-B4800 14 OUTLET 3RD FLOOR ROOM 3302 SINK


DFRC-B4800 15 OUTLET 1ST FLOOR ROOM 1413 WOMEN'S RESTROOM


DFRC-B4800 16 OUTLET 1ST FLOOR ROOM 1412 SINK


DFRC-B4800 17 OUTLET 1ST FLOOR ROOM 1409B SINK


DFRC-B4800 18 OUTLET 1ST FLOOR ROOM 1409B SINK


DFRC-B4800 19 OUTLET 1ST FLOOR ROOM 1303 RESTROOM


DFRC-B4800 20 OUTLET 1ST FLOOR ROOM 1303 CONFERENCE ROOM


DFRC-B4800 21 OUTLET 1ST FLOOR ROOM 1303 CONFERENCE ROOM


DFRC-B4800 22 OUTLET 1ST FLOOR ROOM 1405 SINK


DFRC-B4800 23 OUTLET 1ST FLOOR ROOM 1115 AT WORK STATION


DFRC-B4800 24 OUTLET 1ST FLOOR ROOM 1115 AT WORK STATION


DFRC-B4800 25 OUTLET 1ST FLOOR ROOM 1115 AT WORK STATION


DFRC-B4800 26 OUTLET 1ST FLOOR ROOM 1115 AT WORK STATION


DFRC-B4800 27 OUTLET 1ST FLOOR ROOM 1115 AT WORK STATION


DFRC-B4800 28 OUTLET 1ST FLOOR ROOM 1115 AT WORK STATION


DFRC-B4800 29 OUTLET 1ST FLOOR ROOM 1115 AT WORK STATION


DFRC-B4800 30 OUTLET 1ST FLOOR ROOM 1115 AT WORK STATION


DFRC-B4800 31 OUTLET 1ST FLOOR ROM 1115 BREAK ROOM


GFCI INVENTORY
*Note B703 interior  inventory is not listed.
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J-C49 GFCI Inventory


BUILDING
GFCI COUNT / 


BLDG


TYPE


(BREAKER / OUTLET)
LOCATION DESCRIPTION


DFRC-B4800 32 OUTLET 1ST FLOOR ROM 1115 BREAK ROOM


DFRC-B4800 33 OUTLET 1ST FLOOR ROM 1115 BREAK ROOM


DFRC-B4800 34 OUTLET 1ST FLOOR ROM 1115 BREAK ROOM


DFRC-B4800 35 OUTLET 1ST FLOOR ROM 1115 BREAK ROOM


DFRC-B4800 36 OUTLET 1ST FLOOR ROM 1115 BREAK ROOM


DFRC-B4800 37 OUTLET 1ST FLOOR ROOM 1118 PCB FAB ROOM SINK


DFRC-B4800 38 OUTLET 1ST FLOOR ROOM 1118 EDPE STATION #9 


DFRC-B4800 39 OUTLET 1ST FLOOR MEN'S RESTROOM 1125


DFRC-B4800 40 OUTLET 1ST FLOOR ROOM 1802


DFRC-B4800 41 OUTLET 1ST FLOOR ROOM 1802


DFRC-B4800 42 OUTLET 1ST FLOOR ROOM 1802


DFRC-B4800 43 OUTLET 1ST FLOOR ROOM 1811 BY SINK


DFRC-B4800 44 OUTLET 1ST FLOOR ROOM 1812 IN RESTROOM BY THE SINK


DFRC-B4800 45 OUTLET 1ST FLOOR ROOM 1812 BY THE SINK


DFRC-B4800 46 OUTLET 1ST FLOOR ROOM 1812 BY THE SINK


DFRC-B4800 47 OUTLET 1ST FLOOR ROOM 1810 IN RESTROOM BY THE SINK


DFRC-B4800 48 OUTLET 1ST FLOOR ROOM 1811 IN RESTROOM 


DFRC-B4800 49 OUTLET OUTSIDE BY COOLING TOWER SOUTH EAST


DFRC-B4800 50 OUTLET OUTSIDE EAST WALL BY SHAKER LAB


DFRC-B4800 51 OUTLET 1ST FLOOR ROOM 1729 BY A COUNTER


DFRC-B4800 52 OUTLET 1ST FLOOR ROOM 1704 BY SINK


DFRC-B4800 53 OUTLET 1ST FLOOR ROOM 1022 BY SINK


DFRC-B4800 54 OUTLET 1ST FLOOR ROOM 1022 BY THE SMALL DARK ROOM


DFRC-B4800 55 OUTLET 1ST FLOOR ROOM 1420 BY THE JANITORIAL ROOM


DFRC-B4800 56 OUTLET 1ST FLOOR ROOM 1418 MEN'S RESTROOM


DFRC-B4800 57 OUTLET 1ST FLOOR ROOM 1018 MEN'S RESTROOM SINK


DFRC-B4800 58 OUTLET 1ST FLOOR ROOM 1716 BY SINK


DFRC-B4801 1 OUTLET NORTH OUTSIDE ON EVAPORATING COOLER #1


DFRC-B4801 2 OUTLET NORTH SIDE BY ROLL-UP DOOR IN HANGAR


DFRC-B4801 3 OUTLET 1ST FLOOR WOMEN'S RESTROOM 109 BY SINK


DFRC-B4801 4 OUTLET 2ND FLOOR WOMEN'S RESTROOM 2205 BY SINK


DFRC-B4801 5 OUTLET 2ND FLOOR MEN'S RESTROOM 2204 BY SINK


DFRC-B4801 6 OUTLET 2ND FLOOR ROOM 2211 MEZZ CONFERENCE RM KITCHEN


DFRC-B4806 1 OUTLET INSIDE A SHOP OUTSIDE OF RESTROOM BY THE SINK


DFRC-B4806 2 OUTLET INSIDE A SHOP BY THE FLUID LAB ON SOUTH SIDE WALL


DFRC-B4807 1 OUTLET OUTSIDE NORTH WEST SIDE WALL BY LIFE SUPPORT


DFRC-B4809 1 OUTLET INSIDE A SHOP IN MEN'S RESTROOM BY THE SINK


DFRC-B4809 2 OUTLET INSIDE A SHOP IN WOMEN'S RESTROOM BY THE SINK


DFRC-B4809 3 OUTLET INSIDE A SHOP BY THE SINK NEXT RESTROOMS


DFRC-B4809 4 OUTLET OUTSIDE NORTH EAST CORNER CART CHARGER


DFRC-B4809 5 OUTLET OUTSIDE NORTH EAST CORNER CART CHARGER


DFRC-B4810 1 OUTLET INSIDE WOMEN'S RESTROOM NORTH SIDE BY THE SINK


DFRC-B4810 2 OUTLET INSIDE MEN'S RESTROOM NORTH SIDE BY THE SINK


DFRC-B4810 3 OUTLET INSIDE KITCHEN NORTH WEST SIDE BY THE SINK


DFRC-B4810 4 OUTLET INSIDE KITCHEN NORTH WEST SIDE BY THE SINK


DFRC-B4810 5 OUTLET INSIDE THE BREAK ROOM 12 JANITOR AREA


DFRC-B4810 6 OUTLET OUTSIDE WEST SIDE WALL


DFRC-B4810 7 OUTLET INSIDE ROOM 15 WEST SIDE WALL BY THE ELECTRICAL PANEL


DFRC-B4810 8 OUTLET INSIDE ROOM 15 IN RESTROOM BY THE SINK


DFRC-B4810 9 OUTLET INSIDE LOCKER ROOM NEXT TO BREAK RM SOUTH WEST SIDE


DFRC-B4810 10 OUTLET INSIDE NEXT TO STOCK RM SOUTH SIDE WALL BY THE SINK


DFRC-B4810 11 OUTLET OUTSIDE SOUTH WEST SIDE BY THE FENCE CART CHARGE 


DFRC-B4810 12 OUTLET OUTSIDE NORTH BY THE AUTO WASH RACK


DFRC-B4810 13 OUTLET OUTSIDE NORTH BY THE AUTO WASH RACK /ELECTRICAL PANEL


DFRC-B4820 1 OUTLET OUTSIDE WEST SIDE WALL CARTS CHARGER


DFRC-B4820 2 OUTLET OUTSIDE NORTH SIDE BY THE ELEVATOR 


DFRC-B4820 3 OUTLET 1ST FLOOR INSIDE MEN'S RESTROOM BY SINK


DFRC-B4820 4 OUTLET 1ST FLOOR WOMEN'S RESTROOM BY SINK


DFRC-B4820 5 OUTLET 1ST FLOOR ROOM 101 BY SINK IN CONFERENCE ROOM 1


DFRC-B4820 6 BREAKER 1ST FLOOR ELECTRICAL ROOM PANEL LP1-E41 BREAKER #3


DFRC-B4820 7 BREAKER 1ST FLOOR ELECTRICAL ROOM PANEL LP1-E41 BREAKER #14


DFRC-B4820 8 BREAKER 1ST FLOOR ELECTRICAL ROOM PANEL LP1-E41 BREAKER #16


DFRC-B4820 9 BREAKER 1ST FLOOR ELECTRICAL ROOM PANEL LP1-E41 BREAKER #24


DFRC-B4820 10 OUTLET 1ST FLOOR ROOM 114 BY THE SINK


DFRC-B4820 11 OUTLET 1ST FLOOR ROOM 115 WESTSIDE WALL BY THE SINK


DFRC-B4820 12 OUTLET 1ST FLOOR ROOM 102 SOUTH SIDE WALL BY THE SINK
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DFRC-B4820 13 OUTLET 2ND FLOOR MEN'S RESTROOM


DFRC-B4820 14 OUTLET 2ND FLOOR WOMEN'S RESTROOM


DFRC-B4820 15 OUTLET 3RD FLOOR EQUIPMENT ROOM BY THE SINK


DFRC-B4820 16 OUTLET 2ND FLOOR ROOF ON THE WEST SIDE (2 OUTLETS)


DFRC-B4820 17 OUTLET IN HANGAR SOUTH WEST CORNER BY SINK


DFRC-B4820 18 OUTLET 1ST FLOOR ROOM 129 BY THE SINK IN THE WAREHOUSE 


DFRC-B4820 19 OUTLET 1ST FLOOR ROOM 122 BY ESD WORK STATION 


DFRC-B4820 20 OUTLET 1ST FLOOR ROOM 121 EAST WALL BY WATER TUNNEL


DFRC-B4820 21 OUTLET OUTSIDE NORTH SIDE BY EVAPORATING COOLER #1


DFRC-B4820 22 OUTLET OUTSIDE NORTH SIDE BY EVAPORATING COOLER #2


DFRC-B4820 23 OUTLET OUTSIDE NORTH SIDE BY EVAPORATING COOLER #3


DFRC-B4820 24 OUTLET OUTSIDE NORTH SIDE BY EVAPORATING COOLER #4


DFRC-B4820 25 OUTLET OUTSIDE IN THE COMPRESSOR ROOM SOUTH EAST SIDE


DFRC-B4822 1 OUTLET OUTSIDE HEALTH UNIT SOUTH EAST BY THE GENERATOR 


DFRC-B4822 2 OUTLET OUTSIDE HEALTH UNIT SOUTH SIDE WALL BY THE DOOR


DFRC-B4822 3 OUTLET INSIDE ROOM 11 ABOVE THE SINK IN PSSF (2) 


DFRC-B4822 4 OUTLET INSIDE PSSF ROOM 12B ABOVE THE SINK


DFRC-B4822 5 OUTLET INSIDE PSSF ROOM 51 ABOVE THE SINK (2) 


DFRC-B4822 6 OUTLET INSIDE PSSF ROOM 53 ABOVE THE SINK (2)


DFRC-B4822 7 OUTLET INSIDE PSSF ROOM 55 ABOVE THE SINK (2)


DFRC-B4822 8 OUTLET INSIDE PSSF ROOM 54 ABOVE THE SINK (3)


DFRC-B4822 9 OUTLET INSIDE PSSF ROOM 26 ABOVE THE SINK


DFRC-B4822 10 OUTLET INSIDE PSSF ROOM 25 ABOVE THE SINK (2)


DFRC-B4822 11 OUTLET INSIDE PSSF ROOM 24 ABOVE THE SINK (2)


DFRC-B4822 12 OUTLET INSIDE PSSF ROOM 22 ABOVE THE SINK (2)


DFRC-B4822 13 OUTLET INSIDE PSSF ROOM 20 ABOVE THE SINK (2)


DFRC-B4822 14 OUTLET INSIDE PSSF ROOM 10 ABOVE THE SINK (2)


DFRC-B4822 15 OUTLET OUTSIDE PSSF EAST SIDE WALL BY THE TRANSFORMER


DFRC-B4822 16 OUTLET OUTSIDE PSSF EAST WALL BY THE GAS METER


DFRC-B4822 17 OUTLET OUTSIDE PSSF NORTH SIDE WALL


DFRC-B4822 18 OUTLET OUTSIDE PSSF WEST SIDE WALL BY THE DOOR


DFRC-B4822 19 OUTLET OUTSIDE PSSF WEST SIDE WALL


DFRC-B4822 20 OUTLET OUTSIDE HEALTH UNIT SOUTH WEST SIDE CORNER


DFRC-B4822 21 OUTLET INSIDE HEATH UNIT BREAK ROOM ABOVE THE SINK (2)


DFRC-B4822 22 OUTLET INSIDE HEALTH RESTROOM BY THE LOBBY


DFRC-B4822 23 OUTLET INSIDE HEALTH UNIT RESTROOM BY THE LAB ROOM


DFRC-B4822 24 OUTLET INSIDE THE HEALTH UNIT LAB ROOM


DFRC-B4822 25 OUTLET INSIDE THE HEALTH UNIT EXAM RM #1 ABOVE THE SINK


DFRC-B4822 26 OUTLET INSIDE THE HEALTH UNIT EXAM RM #2 ABOVE THE SINK


DFRC-B4822 27 OUTLET (2) INSIDE THE HEALTH UNIT BIG ROOM BY THE SINK


DFRC-B4822 28 OUTLET INSIDE THE HEALTH UNIT PFV ROOM BY THE SINK


DFRC-B4822 29 OUTLET INSIDE THE HEALTH UNIT BY AUDIO RM ABOVE THE SINK


DFRC-B4823 1 OUTLET OUTSIDE WEST SIDE BY SHOWER


DFRC-B4823 2 OUTLET OUTSIDE NORTH SIDE THE TOOL CRIB EMERGENCY 


DFRC-B4823 3 OUTLET OUTSIDE WEST SIDE BY ROLL-UP DOOR /TOOL CRIB


DFRC-B4823 4 OUTLET INSIDE TOOL CRIB RESTROOM


DFRC-B4823 5 OUTLET INSIDE HIGH BAY S EAST ON EXHAUST/FUME HOOD FAN


DFRC-B4823 6 OUTLET INSIDE SHEET METAL SHOP NW ROLLUP DOOR EYEWASH


DFRC-B4823 7 OUTLET INSIDE SHEET METAL SHOP NW EYEWASH


DFRC-B4823 8 OUTLET INSIDE THE SHEET METAL SHOP IN WOMEN'S RESTROOM


DFRC-B4823 9 OUTLET INSIDE ROOM 213 BY THE FUMES HOOD FAN


DFRC-B4823 10 OUTLET INSIDE ROOM 213 BY THE SINK


DFRC-B4823 11 OUTLET INSIDE ROOM 211 BY THE SINK


DFRC-B4823 12 OUTLET INSIDE ROOM 211 BY SINK


DFRC-B4823 13 OUTLET INSIDE ROOM 211 BY SINK


DFRC-B4823 14 OUTLET OUTSIDE ON THE ROOF BY EXHAUST FAN #9


DFRC-B4823 15 OUTLET OUTSIDE ON EQUIPMENT RM ROOF BY COOLING TOWER


DFRC-B4823 16 OUTLET OUTSIDE ON TOOL CRIB ROOF BY EXHAUST #3


DFRC-B4824 1 OUTLET OUTSIDE NORTH SIDE ON THE PATIO


DFRC-B4824 2 OUTLET INSIDE MEN'S RESTROOM ABOVE THE TOILET


DFRC-B4824 3 OUTLET INSIDE MEN'S RESTROOM BY SINK


DFRC-B4825 1 OUTLET INSIDE CAFETERIA IN WOMEN'S RESTROOM


DFRC-B4825 2 OUTLET INSIDE CAFETERIA IN MEN'S RESTROOM


DFRC-B4825 3 OUTLET INSIDE CAFETERIA IN ROBIN HOOD AREA


DFRC-B4825 4 OUTLET ISF NORTH PARKING LOT


DFRC-B4825 5 OUTLET ISF NORTH PARKING LOT
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DFRC-B4825 6 OUTLET ISF POST 1 IN BREAK ROOM


DFRC-B4825 7 OUTLET ISF ROOF ON A/C UNIT


DFRC-B4825 8 OUTLET ISF MEN'S RESTROOM


DFRC-B4825 9 OUTLET ISF OUTSIDE SOUTH BY PATIO


DFRC-B4825 10 OUTLET ISF OUTSIDE WEST WALL BY POST 1


DFRC-B4825 14 OUTLET ISF AUDITORIUM ROOF OUTSIDE OF A/C UNIT


DFRC-B4826 1 OUTLET ROOF SOUTH EAST SIDE ON EVAPORATIVE COOLER #7


DFRC-B4826 2 OUTLET ROOF SOUTH WEST SIDE ON EVAPORATIVE COOLER #3


DFRC-B4826 3 OUTLET OUTSIDE SOUTH WEST CORNER ON EVAP COOLER #8


DFRC-B4826 4 OUTLET OUTSIDE SOUTH WEST CORNER BY EYE WASH/SHOWER


DFRC-B4826 5 OUTLET OUTSIDE NORTH EAST CORNER ON EVAP COOLER #4


DFRC-B4826 6 OUTLET OUTSIDE NORTH SIDE ON EVAPORATIVE COOLER #2


DFRC-B4826 7 OUTLET OUTSIDE NORTH SIDE ON EVAPORATIVE COOLER #6


DFRC-B4826 8 OUTLET OUTSIDE NORTH WEST CORNER ON EVAP COOLER #5


DFRC-B4826 9 OUTLET INSIDE NORTH SIDE MEN'S RESTROOM ABOVE THE SINK


DFRC-B4826 10 OUTLET INSIDE NORTH SIDE MEN'S RESTROOM IN HANDICAP STALL


DFRC-B4826 11 OUTLET INSIDE THE BREAK ROOM BY THE SINK


DFRC-B4826 12 OUTLET INSIDE OLD MODEL SHOP SOUTH SIDE BY SINK RM 100


DFRC-B4826 13 OUTLET INSIDE OLD MODEL SHOP SOUTH SIDE BY SINK RM 100


DFRC-B4827 1 OUTLET INSIDE SOUTH WEST WALL BY THE WASHING MACHINE


DFRC-B4827 2 OUTLET OUTSIDE SOUTH WEST WALL BY THE EVAPORATING COOLER


DFRC-B4828 1 OUTLET OUTSIDE EAST WALL BY THE DOOR


DFRC-B4828 2 OUTLET OUTSIDE NORTH EAST BY EYEWASH/SHOWER


DFRC-B4830A 1 OUTLET OUTSIDE SOUTH EAST SIDE WALL


DFRC-B4830A 2 OUTLET OUTSIDE SOUTH SIDE WALL


DFRC-B4830A 3 OUTLET OUTSIDE SOUTH WEST SIDE WALL


DFRC-B4830A 4 OUTLET OUTSIDE NORTH WEST SIDE WALL


DFRC-B4830A 5 OUTLET OUTSIDE NORTH EAST SIDE WALL


DFRC-B4830A 6 OUTLET OUTSIDE NORTH EAST SIDE WALL


DFRC-B4830A 7 OUTLET OUTSIDE EAST SIDE WALL


DFRC-B4830A 8 OUTLET OUTSIDE EAST SIDE WALL


DFRC-B4830A 9 OUTLET OUTSIDE EAST SIDE WALL


DFRC-B4830A 10 OUTLET OUTSIDE SOUTH EAST WALL


DFRC-B4830A 11 OUTLET INSIDE SOUTH WEST CORNER BY THE WINDOW


DFRC-B4830A 12 OUTLET OUTSIDE WEST ON THE STREET BY THE ELEC CARTS CHARGER


DFRC-B4830A 13 OUTLET OUTSIDE WEST ON THE STREET BY THE ELEC CARTS CHARGER


DFRC-B4830B 1 OUTLET OUTSIDE NORTH WEST SIDE WALL


DFRC-B4830B 2 OUTLET OUTSIDE NORTH EAST SIDE WALL


DFRC-B4830B 3 OUTLET OUTSIDE NORTH EAST SIDE WALL


DFRC-B4830B 4 OUTLET OUTSIDE EAST SIDE WALL


DFRC-B4830B 5 OUTLET OUTSIDE EAST SIDE WALL


DFRC-B4830B 6 OUTLET OUTSIDE EAST SIDE WALL


DFRC-B4830B 7 OUTLET OUTSIDE SOUTH EAST SIDE WALL


DFRC-B4830B 8 OUTLET OUTSIDE SOUTH EAST SIDE WALL


DFRC-B4830B 9 OUTLET OUTSIDE SOUTH SIDE WALL BY THE RESTROOM


DFRC-B4830B 10 OUTLET INSIDE MEN'S RESTROOM SOUTH SIDE BY THE SINK


DFRC-B4830B 11 OUTLET INSIDE WOMEN'S RESTROOM BY THE SINK


DFRC-B4830B 12 OUTLET OUTSIDE SOUTH WEST SIDE WALL


DFRC-B4830B 13 OUTLET OUTSIDE WEST SIDE WALL BY THE DOOR


DFRC-B4830B 14 OUTLET OUTSIDE WEST SIDE IN SUB NO 12


DFRC-B4830C 1 OUTLET OUTSIDE NORTH WALL BY DOOR


DFRC-B4830C 2 OUTLET OUTSIDE WEST WALL BY A/C UNIT


DFRC-B4830C 3 OUTLET OUTSIDE SOUTH WALL BY THE DOOR


DFRC-B4830C 4 OUTLET INSIDE NORTH EAST CORNER BY THE SINK


DFRC-B4830C 5 OUTLET INSIDE NORTH EAST CORNER BY THE SINK


DFRC-B4830D 1 OUTLET OUTSIDE SOUTH WALL BY THE DOOR


DFRC-B4830D 2 OUTLET OUTSIDE NORTH WALL BY THE DOOR


DFRC-B4830D 3 OUTLET INSIDE NORTH WEST CORNER BY THE SINK


DFRC-B4830D 4 OUTLET INSIDE NORTH WEST CORNER BY THE SINK


DFRC-B4830E 1 OUTLET OUTSIDE SOUTH WALL BY THE DOOR


DFRC-B4830E 2 OUTLET OUTSIDE WEST WALL


DFRC-B4830E 3 OUTLET OUTSIDE NORTH WALL


DFRC-B4830E 4 OUTLET OUTSIDE EAST WALL BY A/C UNIT


DFRC-B4830E 5 OUTLET INSIDE SOUTH WEST BY THE SINK


DFRC-B4830E 6 OUTLET INSIDE SOUTH WEST BY SINK


DFRC-B4830E 7 OUTLET INSIDE SOUTH WEST IN RESTROOM BY SINK
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DFRC-B4832 1 OUTLET INSIDE MEN'S RESTROOM BY SINK


DFRC-B4832 2 OUTLET INSIDE WOMEN'S RESTROOM BY SINK


DFRC-B4832 3 OUTLET INSIDE THE ISOLATION MAIL ROOM


DFRC-B4832 4 OUTLET INSIDE THE ISOLATION MAIL ROOM SHOWER


DFRC-B4832 5 OUTLET NORTH OUTSIDE THE LOADING DOCK NEXT TO SHOWER


DFRC-B4832 6 OUTLET OUTSIDE NORTH EAST WALL BY CARTS PARKING AREA


DFRC-B4832 7 OUTLET OUTSIDE NORTH EAST WALL BY CARTS PARKING AREA


DFRC-B4833 1 BREAKER INSIDE RM 105 ELEC RM SOUTH WEST PANEL PP-C6 #18


DFRC-B4833 2 BREAKER OUTSIDE ROOF NORTH WEST WALL ON 4X8 ELEC BOX


DFRC-B4833 3 OUTLET OUTSIDE WOMEN'S RESTROOM NORTH EAST CORNER BY SINK


DFRC-B4837 1 OUTLET INSIDE RESTROOM SOUTH SIDE WALL


DFRC-B4838 1 OUTLET 1ST FLOOR MEN'S RESTROOM 114 BY THE SINK


DFRC-B4838 2 OUTLET 1ST FLOOR WOMEN'S RESTROOM 115 BY THE SINK


DFRC-B4838 3 OUTLET 1ST FLOOR ROOM 105 BY THE SINK


DFRC-B4838 4 OUTLET 2ND FLOOR RESTROOM 211 BY THE SINK


DFRC-B4838 5 OUTLET 2ND FLOOR RESTROOM 210 BY THE SINK


DFRC-B4838 6 OUTLET 2ND FLOOR IN JANITOR'S ROOM NORTH SIDE WALL


DFRC-B4838 7 OUTLET ON THE ROOF OF THE CITC BY THE A/C/ UNIT


DFRC-B4838 8 OUTLET ON THE ROOF OF THE CITC BY THE A/C UNITS


DFRC-B4838 9 OUTLET 2ND FLOOR WOMEN'S RESTROOM CITC BY THE SINK


DFRC-B4838 10 OUTLET 2ND FLOOR MEN'S RESTROOM CITC BY THE SINK


DFRC-B4838 11 OUTLET 2ND FLOOR KITCHEN CITC BY THE SINK (2 OUTLETS)


DFRC-B4838 12 OUTLET 1ST FLOOR MEN'S RESTROOM CITC BY THE SINK


DFRC-B4838 13 OUTLET 1ST FLOOR WOMEN'S RESTROOM CITC BY THE SINK


DFRC-B4838 14 OUTLET INSIDE CHILLER BOX BY NORTH DOOR (SOUTH EAST OF B4838)


DFRC-B4838 15 OUTLET INSIDE CHILLER BOX BY EAST DOOR (SOUTH EAST OF B4838)


DFRC-B4838 16 OUTLET INSIDE GENERATOR BOX BY EAST SIDE ELEC PANEL (SOUTH EAST OF B4838)


DFRC-B4838 17 OUTLET OUTSIDE SUB 26 SOUTH EAST WALL (SOUTH EAST OF B4838)


DFRC-B4838 18 OUTLET OUTSIDE BY THE LOADING DOCK ELECTRICAL CARTS


DFRC-B4838 19 OUTLET OUTSIDE BY THE LOADING DOCK ELECTRICAL CARTS


DFRC-B4839 1 OUTLET OUTSIDE NORTH EAST WALL


DFRC-B4839 2 OUTLET OUTSIDE SOUTH EAST BY THE CARTS PARKING AREA


DFRC-B4839 3 OUTLET OUTSIDE SOUTH EAST BY THE CARTS PARKING AREA


DFRC-B4839 4 OUTLET OUTSIDE SOUTH WEST WALL


DFRC-B4839 5 OUTLET INSIDE BY MEN'S RESTROOM SINK


DFRC-B4839 6 OUTLET INSIDE NORTH WEST BREAK ROOM BY SINK


DFRC-B4839 7 OUTLET INSIDE NORTH WEST BREAK ROOM BY SINK


DFRC-B4839 8 OUTLET INSIDE NORTH WEST BREAK ROOM BY SINK


DFRC-B4840 1 OUTLET OUTSIDE DEMARK #3 SOUTH SIDE


DFRC-B4840 2 OUTLET OUTSIDE DEMARK #3 SOUTH SIDE


DFRC-B4840 3 OUTLET OUTSIDE DEMARK #2 SOUTH WEST


DFRC-B4840 4 OUTLET OUTSIDE NORTH EAST CORNER


DFRC-B4840 5 OUTLET OUTSIDE OF ROOM 123 NORTH EAST


DFRC-B4840 6 OUTLET INSIDE BAY 3 SOUTH WEST WALL BY SINK


DFRC-B4840 7 OUTLET OUTSIDE SOUTH EAST BY WALL LOADING DOCK


DFRC-B4840 8 OUTLET OUTSIDE SOUTH SIDE WALL ELEC CART CHARGER


DFRC-B4840 9 OUTLET OUTSIDE SOUTH SIDE WALL ELEC CART CHARGER


DFRC-B4840 10 OUTLET OUTSIDE SOUTH SIDE WALL ELEC CART CHARGER


DFRC-B4840 11 OUTLET OUTSIDE SOUTH SIDE WALL ELEC CART CHARGER


DFRC-B4840 12 OUTLET OUTSIDE SOUTH SIDE WALL ELEC CART CHARGER


DFRC-B4840 13 OUTLET INSIDE ROOM 158 SOUTH EAST WALL


DFRC-B4840 14 OUTLET INSIDE ROOM 158 SOUTH EAST WALL


DFRC-B4840 15 OUTLET OUTSIDE SOUTH WALL BY ROOM 161


DFRC-B4840 16 OUTLET OUTSIDE SOUTH WEST BY ROOM 163


DFRC-B4840 17 OUTLET ROOF BAY 3 ANTENNA PLATFORM


DFRC-B4840 18 OUTLET BAY 3 ROOF GLOBAL HAWK ENCLOSURE


DFRC-B4840 19 OUTLET BAY 3 ROOF GLOBAL HAWK ENCLOSURE


DFRC-B4840 20 OUTLET SECOND FLOOR ROOF EAST WALL BY LADDER


DFRC-B4840 21 OUTLET SECOND FLOOR ROOF SOUTH WEST WALL


DFRC-B4840 22 OUTLET SECOND FLOOR ROOM 226 ESD STATION


DFRC-B4840 23 OUTLET SECOND FLOOR WOMEN'S RESTROOM 


DFRC-B4840 24 OUTLET OUTSIDE NORTH EAST WALL FROM OFF THE BUILDING


DFRC-B4840 25 OUTLET OUTSIDE NORTH WEST WALL


DFRC-B4840 26 OUTLET OUTSIDE NORTH WEST CART PARKING


DFRC-B4840 27 OUTLET OUTSIDE NORTH WEST BAY 4


DFRC-B4840 28 OUTLET OUTSIDE WEST BY SIDE DOOR
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DFRC-B4840 29 OUTLET OUTSIDE EAST BY SIDE DOOR


DFRC-B4840 30 OUTLET 1ST FLOOR WOMEN'S RESTROOM 101 EAST SIDE WALL


DFRC-B4840 31 OUTLET 1ST FLOOR WOMEN'S RESTROOM 101 BY SINK


DFRC-B4840 32 OUTLET 1ST FLOOR MEN'S RESTROOM WEST SIDE WALL


DFRC-B4840 33 OUTLET 1ST FLOOR MEN'S RESTROOM BY THE SINK


DFRC-B4840 34 OUTLET 1ST FLOOR ROOM 109 EAST SIDE WALL


DFRC-B4840 35 OUTLET 1ST FLOOR ROOM 12 MEN'S RESTROOM EAST SIDE WALL


DFRC-B4840 36 OUTLET 1ST FLOOR ROOM 12 WOMEN'S RESTROOM WEST SIDE WALL


DFRC-B4840 37 OUTLET 1ST FLOOR ROOM 12 WOMEN'S RESTROOM BY THE SINK


DFRC-B4840 38 OUTLET 1ST FLOOR ROOM 13 MEN'S RESTROOM EAST SIDE WALL


DFRC-B4840 39 OUTLET 1ST FLOOR ROOM 13 MEN'S RESTROOM BY THE SINK


DFRC-B4840 40 OUTLET 1ST FLOOR ROOM 13 MEN'S RESTROOM BY THE SINK


DFRC-B4840 41 OUTLET 1ST FLOOR ROOM 126 SOUTH WEST WALL BY THE SINK


DFRC-B4840 42 OUTLET 1ST FLOOR ROOM 126 SOUTH WEST WALL BY THE SINK


DFRC-B4840 43 BREAKER INSIDE BAY 6 SOUTH EAST CORNER PANEL LP7 BREAKER #24


DFRC-B4840 44 BREAKER INSIDE BAY 6 SOUTH EAST CORNER PANEL LP7 BREAKER #30


DFRC-B4840 45 BREAKER INSIDE BAY 6 SOUTH EAST CORNER PANEL LP7 BREAKER #32


DFRC-B4840 46 BREAKER INSIDE BAY 6 SOUTH EAST CORNER PANEL LP7 BREAKER #34


DFRC-B4840 47 BREAKER INSIDE BAY 6 SOUTH EAST CORNER PANEL LP7 BREAKER #36


DFRC-B4840 48 BREAKER INSIDE BAY 6 SOUTH EAST CORNER PANEL LP7 BREAKER #38


DFRC-B4840 49 BREAKER INSIDE BAY 6 SOUTH EAST CORNER PANEL LP7 BREAKER #40


DFRC-B4840 50 BREAKER INSIDE BAY 6 SOUTH EAST CORNER PANEL LP7 BREAKER #42


DFRC-B4840 51 OUTLET INSIDE BAY 5 EAST SIDE WALL BY THE SINK


DFRC-B4840 52 OUTLET INSIDE BAY 4 EAST SIDE WALL BY THE SINK


DFRC-B4841 1 OUTLET INSIDE BETWEEN RESTROOMS BY THE SINK


DFRC-B4841 2 OUTLET INSIDE BETWEEN RESTROOMS BY THE SINK


DFRC-B4841 3 OUTLET INSIDE THE WOMEN'S RESTROOM BY THE SINK


DFRC-B4841 4 OUTLET INSIDE THE MEN'S RESTROOM BY THE SINK


DFRC-B4841 5 OUTLET INSIDE ON WORK STATION NORTH WEST SIDE


DFRC-B4842 1 OUTLET INSIDE BY THE INK


DFRC-B4842 2 OUTLET INSIDE THE MEN'S RESTROOM BY THE SINK


DFRC-B4842 3 OUTLET INSIDE THE WOMEN'S RESTROOM BY THE SINK


DFRC-B4844 1 OUTLET INSIDE WOMEN'S RESTROOM BY THE SINK


DFRC-B4845 1 OUTLET INSIDE BY THE SINK


DFRC-B4846 1 OUTLET OUTSIDE SOUTH SIDE


DFRC-B4846 2 OUTLET INSIDE SOUTH EAST BY THE SINK


DFRC-B4847 1 OUTLET OUTSIDE SOUTH SIDE WALL BY THE MAIN GATE ON FENCE


DFRC-B4847 2 OUTLET OUTSIDE SOUTH WEST SIDE BY THE EYEWASH SINK


DFRC-B4847 3 OUTLET OUTSIDE EAST SIDE WALL BY THE A/C UNIT


DFRC-B4847 4 OUTLET INSIDE THE RESTROOM BY THE SINK


DFRC-B4847 5 OUTLET INSIDE THE OFFICE NORTH SIDE WALL BY THE RESTROOM


DFRC-B4847 6 OUTLET INSIDE OFFICE NORTH SIDE WALL


DFRC-B4847 7 OUTLET INSIDE NORTH SIDE WALL BY THE ROLL UP DOOR


DFRC-B4848 1 BREAKER INSIDE UPS RM PANEL LP1 BREAKER #8 CART CHARGER


DFRC-B4848 2 OUTLET OUTSIDE EAST SIDE CART CHARGER


DFRC-B4850 1 OUTLET INSIDE SMALL BREAK ROOM 118 BY THE SINK


DFRC-B4850 2 OUTLET INSIDE SMALL BREAK ROOM 118 BY THE SINK


DFRC-B4850 3 OUTLET INSIDE NORTH EAST OFFICE BY SMALL BREAK RM #123


DFRC-B4850 4 OUTLET INSIDE JANITORS ROOM 114


DFRC-B4850 5 OUTLET INSIDE WOMEN'S RESTROOM 122 IN MAIN HALLWAY


DFRC-B4850 6 OUTLET INSIDE THE MEN'S RESTROOM 115 IN MAIN HALLWAY


DFRC-B4850 7 OUTLET INSIDE IH / ENVIRONMENTAL LAB ROOM 117 BY THE SINK


DFRC-B4850 8 OUTLET INSIDE IH / ENVIRONMENTAL LAB ROOM 117 BY THE SINK


DFRC-B4850 9 OUTLET INSIDE ROOM 110 BY THE SINK


DFRC-B4850 10 OUTLET INSIDE ROOM 110 BY THE STOVE


DFRC-B4850 11 OUTLET INSIDE WOMEN'S RESTROOM #106 BY THE SINK


DFRC-B4850 12 OUTLET OUTSIDE RESTROOM 107 SOUTH SIDE 


DFRC-B4850 13 OUTLET OUTSIDE NORTH WALL BY THE EQUIPMENT ROOM 113


DFRC-B4850 14 BREAKER INSIDE THE EQUIPMENT RM 113 PANEL PP-2


DFRC-B4850 15 OUTLET OUTSIDE NORTH SIDE ON ELEC PANEL BY EMERGENCY TRAILER


DFRC-B4850 16 OUTLET OUTSIDE THE FENCE ON LILLY ON DRYDEN'S SIGN


DFRC-B4851 1 OUTLET OUTSIDE SOUTH WALL BY A/C UNIT


DFRC-B4851 2 OUTLET OUTSIDE EAST SIDE WALL BY THE DOOR


DFRC-B4851 3 OUTLET OUTSIDE EAST SIDE WALL BY THE DOOR


DFRC-B4851 4 OUTLET INSIDE SHOP ROOM BY THE SINK


DFRC-B4851 5 OUTLET INSIDE SHOP ROOM NORTH EAST SIDE WALL
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GFCI COUNT / 
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(BREAKER / OUTLET)
LOCATION DESCRIPTION


DFRC-B4851 6 OUTLET INSIDE SHOP ROOM EAST SIDE WALL


DFRC-B4851 7 OUTLET INSIDE WOMEN'S RESTROOM


DFRC-B4851 8 OUTLET INSIDE HALLWAY BY THE SINK


DFRC-B4852 1 OUTLET OUTSIDE NORTH ON CONEX CHEM SECURE


DFRC-B4852 2 OUTLET OUTSIDE NORTH WEST SIDE WALL


DFRC-B4854 1 OUTLET OUTSIDE OF THE TANKS NORTH SIDE BY THE ELEC PANEL


DFRC-B4856 1 OUTLET INSIDE THE RESTROOM BY THE SINK


DFRC-B4856 2 OUTLET INSIDE THE SHOP OFFICE BY THE SINK


DFRC-B4856 3 OUTLET INSIDE THE SHOP BY THE SINK


DFRC-B4856 4 OUTLET INSIDE SOUTH SIDE NEXT TO THE ROLL-UP DOOR


DFRC-B4857 1 OUTLET INSIDE RESTROOM WEST SIDE BY SINK


DFRC-B4857 2 OUTLET INSIDE NORTH WALL ESD WORK STATION


DFRC-B4857 3 OUTLET OUTSIDE NORTH WALL


DFRC-B4857 4 OUTLET INSIDE WOMEN'S RESTROOM NORTH WEST OFFICE AREA 


DFRC-B4857 5 OUTLET INSIDE MEN'S RESTROOM NORTH WEST OFFICE AREA


DFRC-B4859 1 OUTLET INSIDE ROOM 101 BY THE SINK


DFRC-B4859 2 OUTLET INSIDE ROOM 101 BY THE SINK


DFRC-B4859 3 OUTLET OUTSIDE SOUTH SIDE WALL


DFRC-B4859 4 OUTLET INSIDE WOMEN'S RESTROOM 104 BY THE SINK


DFRC-B4859 5 OUTLET INSIDE MEN'S RESTROOM 106 BY THE SINK


DFRC-B4859 6 OUTLET INSIDE ROOM 108 BY THE SINK


DFRC-B4859 7 OUTLET INSIDE ROOM 108 BY THE SINK


DFRC-B4859 8 OUTLET INSIDE ROOM 108 BY THE SINK


DFRC-B4859 9 OUTLET INSIDE ROOM 108 BY THE ICE MAKER


DFRC-B4859 10 OUTLET OUTSIDE NORTH SIDE WALL


DFRC-B4863 1 OUTLET INSIDE WOMEN'S RESTROOM BY THE SINK


DFRC-B4863 2 OUTLET INSIDE SOUTH WEST SIDE BY THE SINK


DFRC-B4863 3 OUTLET INSIDE SOUTH WEST SIDE BY THE SINK


DFRC-B4863 4 OUTLET INSIDE MEN'S RESTROOM


DFRC-B4863 5 OUTLET OUTSIDE WEST SIDE ON FENCE


DFRC-B4863 6 OUTLET OUTSIDE WEST SIDE ON THE FENCE


DFRC-B4863 7 OUTLET OUTSIDE WEST SIDE ON THE FENCE


DFRC-B4863 8 OUTLET OUTSIDE WEST SIDE WALL BY A/C UNITS


DFRC-B4864 1 OUTLET INSIDE MEN'S RESTROOM 100 BY THE SINK


DFRC-B4864 2 OUTLET INSIDE WOMEN'S RESTROOM 102 BY THE SINK


DFRC-B4864 3 OUTLET OUTSIDE SOUTH SIDE WALL


DFRC-B4865 1 OUTLET OUTSIDE SOUTH SIDE WALL


DFRC-B4865 2 OUTLET OUTSIDE EAST SIDE WALL


DFRC-B4865 3 OUTLET OUTSIDE EAST SIDE WALL


DFRC-B4865 4 OUTLET OUTSIDE NORTH EAST SIDE WALL


DFRC-B4865 5 OUTLET OUTSIDE NORTH EAST SIDE WALL


DFRC-B4867 1 BREAKER OUTSIDE EQUIPMENT ROOM SOUTH EAST PANEL LP1 BREAKER #1


DFRC-B4867 2 BREAKER OUTSIDE EQUIPMENT ROOM SOUTH EAST PANEL LP1 BREAKER #2


DFRC-B4867 3 BREAKER OUTSIDE EQUIPMENT ROOM SOUTH EAST PANEL LP1 BREAKER #3


DFRC-B4867 4 BREAKER OUTSIDE EQUIPMENT ROOM SOUTH EAST PANEL LP1 BREAKER #4


DFRC-B4867 5 BREAKER OUTSIDE EQUIPMENT ROOM SOUTH EAST PANEL LP1 BREAKER #5


DFRC-B4867 6 BREAKER OUTSIDE EQUIPMENT ROOM SOUTH EAST PANEL LP1 BREAKER #6


DFRC-B4867 7 BREAKER OUTSIDE EQUIPMENT ROOM SOUTH EAST PANEL LP1 BREAKER #7


DFRC-B4867 8 BREAKER OUTSIDE EQUIPMENT ROOM SOUTH EAST PANEL LP1 BREAKER #8


DFRC-B4867 9 BREAKER OUTSIDE EQUIPMENT ROOM SOUTH EAST PANEL LP1 BREAKER #9


DFRC-B4867 10 BREAKER OUTSIDE EQUIPMENT ROOM SOUTH EAST PANEL LP1 BREAKER #10


DFRC-B4867 11 BREAKER OUTSIDE EQUIPMENT ROOM SOUTH EAST PANEL LP1 BREAKER #11


DFRC-B4867 12 BREAKER OUTSIDE EQUIPMENT ROOM SOUTH EAST PANEL LP1 BREAKER #12


DFRC-B4867 13 BREAKER OUTSIDE EQUIPMENT ROOM SOUTH EAST PANEL LP1 BREAKER #13


DFRC-B4867 14 BREAKER OUTSIDE EQUIPMENT ROOM SOUTH EAST PANEL LP1 BREAKER #14


DFRC-B4867 15 BREAKER OUTSIDE EQUIPMENT ROOM SOUTH EAST PANEL LP1 BREAKER #15


DFRC-B4867 16 BREAKER OUTSIDE EQUIPMENT ROOM SOUTH EAST PANEL LP1 BREAKER #16


DFRC-B4867 17 BREAKER OUTSIDE EQUIPMENT ROOM SOUTH EAST PANEL LP1 BREAKER #17


DFRC-B4867 18 BREAKER OUTSIDE EQUIPMENT ROOM SOUTH EAST PANEL LP1 BREAKER #18


DFRC-B4867 19 BREAKER OUTSIDE EQUIPMENT ROOM SOUTH EAST PANEL LP1 BREAKER #19


DFRC-B4867 20 BREAKER OUTSIDE EQUIPMENT ROOM SOUTH EAST PANEL LP1 BREAKER #21


DFRC-B4867 21 BREAKER OUTSIDE EQUIPMENT ROOM SOUTH EAST PANEL LP1 BREAKER #23


DFRC-B4867 22 BREAKER OUTSIDE EQUIPMENT ROOM SOUTH EAST PANEL LP1 BREAKER #25


DFRC-B4867 23 BREAKER OUTSIDE EQUIPMENT ROOM SOUTH EAST PANEL LP1 BREAKER #26


DFRC-B4867 24 BREAKER OUTSIDE EQUIPMENT ROOM SOUTH EAST PANEL LP1 BREAKER #28


DFRC-B4870 1 OUTLET INSIDE ELECTRICAL ROOM 07 BY SINK
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DFRC-B4870 2 OUTLET INSIDE THE RESTROOM


DFRC-B4871 1 OUTLET INSIDE RESTROOM BY THE SINK


DFRC-B4872 1 OUTLET OUTSIDE NORTH SIDE WALL


DFRC-B4872 2 OUTLET OUTSIDE EAST SIDE WALL


DFRC-B4872 3 OUTLET OUTSIDE SOUTH SIDE WALL


DFRC-B4872 4 OUTLET OUTSIDE WEST SIDE WALL BY THE DOOR


DFRC-B4876 1 OUTLET OUTSIDE SOUTH EAST BY LOADING DOCK


DFRC-B4876 2 OUTLET INSIDE MEN'S RESTROOM BY SINK


DFRC-B4876 3 OUTLET INSIDE THE JANITORS CLOSET SOUTH SIDE


DFRC-B4876 4 OUTLET INSIDE WOMEN'S RESTROOM BY SINK


DFRC-B4876 5 OUTLET INSIDE THE BREAK ROOM SINK


DFRC-B4876 6 OUTLET INSIDE THE BREAK ROOM SINK


DFRC-B4876 7 BREAKER INSIDE SOUTH SIDE HALLWAY BY BREAK ROOM PANEL LP-2 BREAKER #33


DFRC-B4877 1 OUTLET OUTSIDE NORTH SIDE ON A/C UNIT


DFRC-B4877 2 BREAKER INSIDE ON MEZZ PANEL PNL-RPA BREAKER #11


DFRC-B4877 3 BREAKER INSIDE ON MEZZ PANEL PNL-RPA BREAKER #13


DFRC-B4877 4 BREAKER INSIDE ON MEZZ PANEL PNL-RPA BREAKER #15


DFRC-B4877 5 BREAKER INSIDE ON MEZZ PANEL PNL-RPA BREAKER #17


DFRC-B4887 1 OUTLET OUTSIDE EAST WALL


DFRC-B4982 1 OUTLET INSIDE MEN'S RESTROOM BY THE SINK


DFRC-B4982 2 OUTLET INSIDE BREAK ROOM BY THE SINK 


DFRC-B4982 3 OUTLET OUTSIDE SOUTH OF BUILDING ON ANTENNA PEDESTAL


DFRC-B4982 4 OUTLET OUTSIDE SOUTH OF BUILDING ON ANTENNA GUARD RAIL


DFRC-B4982 5 OUTLET OUTSIDE SOUTH OF BUILDING ON ANTENNA GUARD RAIL


DFRC-B4982 6 OUTLET OUTSIDE NORTH WEST OFFICE ON WORK STATION


DFRC-B4982 7 OUTLET OUTSIDE WEST SIDE IN FENCE AREA BY DIESEL TANK


DFRC-B4985 1 OUTLET INSIDE ON WORK BENCH 


DFRC-B4985 2 OUTLET OUTSIDE NORTH SIDE OFF THE BLDG DEMARK ELEC SERVICE


DFRC-B4985 3 OUTLET OUTSIDE NORTH SIDE OFF THE BLDG DEMARK ELEC SERVICE


DFRC-B4985 4 OUTLET OUTSIDE NORTH EAST OFF THE BLDG BY SUB STATION


DFRC-B4985 5 OUTLET OUTSIDE SOUTH EAST OFF THE BLDG DEMARK ELEC SERVICE


DFRC-B4985 6 OUTLET OUTSIDE SOUTH EAST OFF THE BLDG DEMARK ELEC SERVICE


DFRC-T-20 1 OUTLET OUTSIDE NORTH SIDE WALL 


DFRC-T-20 2 OUTLET OUTSIDE NORTH SIDE WALL 


DFRC-T-20 3 BREAKER OUTSIDE EAST WALL PANEL T-20B


DFRC-T-20 4 BREAKER OUTSIDE EAST WALL PANEL T-20B


DFRC-T-20 5 BREAKER OUTSIDE EAST WALL PANEL T-20B


DFRC-T-20 6 BREAKER OUTSIDE EAST WALL PANEL T-20B


DFRC-T-20 7 BREAKER OUTSIDE EAST PANEL T-20A


DFRC-T-20 8 OUTLET INSIDE NEXT TO RESTROOM BY THE SINK


DFRC-T-20 9 OUTLET IN RESTROOM BY THE SINK


DFRC-T-47 1 OUTLET OUTSIDE SOUTH EAST WALL


DFRC-T-47 2 OUTLET OUTSIDE SOUTH EAST WALL


DFRC-T-47 3 OUTLET OUTSIDE EAST WALL


DFRC-T-47 4 OUTLET OUTSIDE EAST WALL


DFRC-T-47 5 OUTLET INSIDE WOMEN'S RESTROOM BY THE SINK


DFRC-T-47 6 OUTLET INSIDE MEN'S RESTROOM BY THE SINK


DFRC-T-47 7 OUTLET INSIDE SOUTH WEST BREAK ROOM BY SINK


DFRC-T-69 1 OUTLET INSIDE IN RESTROOM BY THE SINK


DFRC-T-70 1 OUTLET INSIDE ABOVE THE KITCHEN SINK


DFRC-T-79 1 OUTLET INSIDE ON SOUTH SIDE WORK STATIONS


DFRC-T-79 2 OUTLET INSIDE ON SOUTH SIDE WORK STATIONS


DFRC-T-79 3 OUTLET INSIDE ON SOUTH SIDE WORK STATIONS


DFRC-T-79 4 OUTLET INSIDE ON SOUTH SIDE WORK STATIONS


DFRC-T-79 5 OUTLET INSIDE ON NORTH SIDE WORK STATIONS


DFRC-T-79 6 OUTLET INSIDE ON NORTH SIDE WORK STATIONS


DFRC-T-79 7 OUTLET INSIDE ON NORTH SIDE WORK STATIONS


DFRC-T-79 8 OUTLET INSIDE ON NORTH SIDE WORK STATIONS
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J-C39 GFCI Inventory


Count of TYPE
(BREAKER / OUTLET) Column Labels (Continued)


Building # BREAKER OUTLET Grand Total Building # BREAKER OUTLET Grand Total


DAOF-B703 16 16 DFRC-B4845 1 1


DAOF-B703A 7 7 DFRC-B4846 2 2


DFRC-B4720 6 3 9 DFRC-B4847 7 7


DFRC-B4800 58 58 DFRC-B4848 1 1 2


DFRC-B4801 6 6 DFRC-B4850 1 15 16


DFRC-B4806 2 2 DFRC-B4851 8 8


DFRC-B4807 1 1 DFRC-B4852 2 2


DFRC-B4809 5 5 DFRC-B4854 1 1


DFRC-B4810 13 13 DFRC-B4856 4 4


DFRC-B4820 4 21 25 DFRC-B4857 5 5


DFRC-B4822 29 29 DFRC-B4859 10 10


DFRC-B4823 16 16 DFRC-B4863 8 8


DFRC-B4824 3 3 DFRC-B4864 3 3


DFRC-B4825 11 11 DFRC-B4865 5 5


DFRC-B4826 13 13 DFRC-B4867 24 24


DFRC-B4827 2 2 DFRC-B4870 2 2


DFRC-B4828 2 2 DFRC-B4871 1 1


DFRC-B4830A 13 13 DFRC-B4872 4 4


DFRC-B4830B 14 14 DFRC-B4876 1 6 7


DFRC-B4830C 5 5 DFRC-B4877 4 1 5


DFRC-B4830D 4 4 DFRC-B4887 1 1


DFRC-B4830E 7 7 DFRC-B4982 7 7


DFRC-B4832 7 7 DFRC-B4985 6 6


DFRC-B4833 2 1 3 DFRC-T-20 5 4 9


DFRC-B4837 1 1 DFRC-T-47 7 7


DFRC-B4838 19 19 DFRC-T-69 1 1


DFRC-B4839 8 8 DFRC-T-70 1 1


DFRC-B4840 8 44 52 DFRC-T-79 8 8


DFRC-B4841 5 5 Grand Total 56 461 517


DFRC-B4842 3 3


DFRC-B4844 1 1


DFRC-B4845 1 1
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1. POLICY


 a. Environmental management, a cross-cutting management strategy of the NASA
Strategic Plan, supports NASA's missions, protects mission resources, and mitigates
environmentally driven mission risks, while maintaining environmental stewardship of
assets, controls over environmental responsibilities, and compliance with applicable
legal and other requirements. In carrying out this strategy, NASA shall: (1) provide direct
mission support by implementing environmental planning in program and project
planning; (2) proactively reduce NASA's exposure to environmental, institutional,
programmatic, and operations risks; and (3) pursue environmental initiatives designed to
restore, protect, and enhance mission resources. Furthermore, NASA is committed to
prevention of pollution and continual improvement of its environmental program. This
NASA Policy Directive (NPD) has been issued to be consistent with, and incorporates by
reference, 14 C.F.R. Subpart 1216.1, Policy on Environmental Quality and Control. 


b. To carry out its environmental policy, NASA shall: 


(1) Maintain an environmental management system, as required by NASA Procedural
Requirement (NPR) 8553.1, at all appropriate organizational levels that establishes
priority environmental aspects and impacts resulting from its activities, products, and
services; provides a framework for setting and reviewing environmental objectives and
targets; and establishes processes for communication of environmental aspects with
persons working for or on behalf of NASA and the public. The environmental
management system shall be used as a tool to address all environmental aspects of
internal NASA operations and activities. 


(2) Endeavor to maintain compliance with all applicable requirements of Federal
statutes, regulations, and Executive Orders; state, local, or territorial environmental laws
and regulations; and NASA's requirements and agreements with other agencies,
industry, and/or organizations. 
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(3) Incorporate sustainable practices to the extent practicable throughout programs,
projects, and activities, including planning, development, implementation, and
operational phases to create and maintain conditions under which the mission, humans,
and nature can exist in productive harmony, that permit fulfilling the social, economic,
and other requirements of present and future generations of Americans. As defined by
Executive Order 13423, Strengthening Federal Environmental, Energy, and
Transportation Management, and the Instructions for Implementing Executive Order
13423, sustainable practices include, but are not limited to: 


(a) Improvement in energy efficiency and reduction in greenhouse gas emissions. 
(b) Use of renewable energy. 
(c) Reduction in water consumption. 
(d) Sustainable acquisition of recycled content, energy-efficient, biobased, and
environmentally preferable products and services. 
(e) Reduction of the use and disposal of toxic and hazardous chemicals and materials. 
(f) Waste-prevention and recycling programs. 
(g) High-performance and sustainable buildings. 
(h) Efficient fleet-management programs. 
(i) Electronics stewardship. 


(4) In the management of programs, projects, and activities, as defined in NPD 7120.4,
Program/Project Management, and related documents, consider environmental factors
throughout the life cycle of programs, projects, and activities, including planning,
development, execution, and disposition activities. Examples of environmental factors
include consideration of environmental impacts as required by the National
Environmental Policy Act; the National Historic Preservation Act; the proposed use of
hazardous materials; the potential for waste generation; the need to acquire necessary
permits, waivers, and authorizations; and the use of environmentally preferable materials
and processes wherever practicable. 


(5) When addressing environmental factors, include, in the life-cycle analysis of costs,
the potential environmental impacts of programmatic activities and the use of materials
that may be phased out of production due to environmental laws and regulations and
their supporting institutional processes and costs of mitigating such impacts. 


(6) Foster and actively support environmentally related technology transfers. 


(7) Actively communicate, coordinate, and cooperate with Federal, state, local regulatory
agencies, and nongovernmental organizations to leverage available resources and
comply with environmental requirements, prevent pollution, reduce waste generation,
manage cultural and natural resources, and establish other goals and objectives in the
most effective manner possible. 


2. APPLICABILITY


 This NPD applies to NASA Headquarters and Centers, including Component Facilities,
and to the Jet Propulsion Laboratory to the extent specified in its contract. 


3. AUTHORITY


 42 U.S.C. 2473(c)(1), Section 203(c)(1) of the National Aeronautics and Space Act of
1958, as amended. 
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4. APPLICABLE DOCUMENTS 
a. National Energy Conservation Policy Act, as amended (42 U.S.C. 8251, et. seq.). 
b. National Environmental Policy Act of 1969, as amended (42 U.S.C. 4321 et. seq.). 
c. National Historic Preservation Act of 1966, as amended (16 U.S.C. 470 et. seq.). 
d. 14 C.F.R. 1216, Environmental Quality. 
e. Executive Order 13287, Preserve America. 
f. Executive Order 13423, Strengthening Federal Environmental, Energy, and
Transportation Management. 
g. Instructions for Implementing Executive Order 13423, Strengthening Federal
Environmental, Energy, and Transportation Management. 
h. NPD 1001.0, 2006 NASA Strategic Plan. 
i. NPD 7120.4, Program/Project Management. 
j. NPR 8553.1, NASA Environmental Management System (EMS). 
k. NPR 8570.1, Energy Efficiency and Water Conservation. 
l. NPR 8580.1, Implementing the National Environmental Policy Act and Executive Order
12114. 


5. RESPONSIBILITY


a. Every NASA employee is responsible for: 


(1) Complying with environmental regulations and NASA policy related to official duties. 


(2) Helping the Centers achieve their environmental objectives and targets. 


b. Each NASA organizational element is responsible for: 


(1) Incorporating this environmental policy into planning and budgeting. 


(2) Allocating and maintaining appropriate levels of authority and funding. 


(3) Ensuring appropriate training is available and provided. 


(4) Overseeing environmental process and material selection. 


(5) Incorporating sustainable practices in its missions and activities. 


c. The Assistant Administrator for Infrastructure and Administration executes the
following activities through the Director, Environmental Management Division and other
division directors: 


(1) Develops, maintains, and executes the Agency's environmental management
strategy, policy and guidance, and environmental risk management program. 


(2) In cooperation with and in support of the Mission Directorates, Mission Support
Offices, and NASA Centers and Component Facilities, advocates, supports, manages,
allocates, and assigns environmental resources as defined and budgeted by the
Agency, including applicable financial accounting and reporting responsibilities. 


(3) Establishes requirements of the NASA environmental management system, including
guidance for Centers to identify and prioritize environmental aspects, impacts, risks,
objectives, and targets. Periodically reviews its status at Headquarters and across the
Agency and reports significant issues to senior Agency officials and the Operations
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Management Council. 


(4) Serves as the NASA senior official for external Agency-level interfaces on domestic
environmental matters in accordance with Executive Order 13423 and supports the
Office of External Relations and the Office of the General Counsel on international
environmental matters. 


(5) Serves as, or designates a NASA official to serve as, coordinator for implementing
NASA's National Environmental Policy Act regulations, NPR 8580.1, and activities as
defined by 14 C.F.R. 1216, Environmental Quality. 


(6) Designates the Senior Policy Official and Federal Preservation Officer in accordance
with the National Historic Preservation Act and Executive Order 13287. 


(7) Designates the member of the Interagency Energy Management Task Force
established in the National Energy Conservation Policy Act. 


(8) Provides functional oversight and conducts functional reviews to ensure that
environmental activities are conducted in accordance with statutory, regulatory, and
financial accounting and reporting requirements. Functional-review results shall be
reported to Center Directors and appropriate Agency officials when Agency-wide issues,
problems, successes, and opportunities are involved. 


(9) Provides technical advice, assistance, and consultation to responsible managers of
the Mission Directorates, Mission Support Offices, and NASA Centers and Component
Facilities based on overall awareness and insight of Agency program execution and
national requirements. 


(10) Ensures the appropriate coordination and approval of Principal Centers to lead or
oversee designated environmental initiatives or activities. 


(11) Serves on NASA advisory boards and panels in accordance with their charters. 


(12) Advocates and supports the effective development and execution of environmental
and energy conservation training to include professional development and education
initiatives that promotes the knowledge and proficiency of the NASA workforce for
understanding the requirements, concepts, and techniques of environmental
management and sustainable practices. 


d. Associate Administrators, Assistant Administrators, Chiefs, Directors of Mission
Directorates and Mission Support Offices, and program and project managers are
responsible for: 


(1) Implementing environmental policies and requirements within existing missions,
programs, projects, and activities including life-cycle planning, development, execution,
and disposition activities. 


(2) Ensuring that requirements of NEPA are satisfied for any proposed new or modified
missions, programs, projects, and activities. 


(3) Coordinating with the affected Center environmental managers on both existing and
new missions, programs, projects, and activities to ensure compliance with law and the
effective implementation of environmental requirements. 


e. Center Directors are responsible for: 


(1) Ensuring that the Center and each Component Facility under their cognizance have
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(1) Ensuring that the Center and each Component Facility under their cognizance have
a designated environmental manager with a direct line of authority from the appropriate
Center official. 


(2) Ensuring that the Center and each Component Facility under their management
cognizance have a designated energy/water manager with a direct line of authority from
the appropriate Center official. 


(3) Providing sufficient qualified staff and the resources required to perform
environmental and energy/water conservation activities, including the environmental
management system and implementation of sustainable practices. 


(4) Ensuring implementation of Agency environmental management and sustainable
practices functional leadership activities, policies, regulations, and procedural
requirements. 


(5) Providing support and oversight of the environmental and energy/water management
programs, including the environmental management system and implementation of
sustainable practices. 


(6) Ensuring effective development and execution of environmental management and
sustainable practices training, including professional development and education
initiatives that promotes the knowledge and proficiency of the NASA Workforce in
environmental management and sustainable practices concepts and techniques. 


(7) In collaboration with the NASA Headquarters Office of Infrastructure and
Administration, establishing oversight and evaluating Center operations through
functional reviews, performance metrics, or other means to ascertain that appropriate
environmental compliance and management techniques are used for the identification,
documentation, evaluation, and disposition of all environmental requirements for
programs, projects, facilities, systems, and operations. This includes responding to
environmental and energy data calls from Headquarters. 


(8) Supporting effective environmental communication within the Center and with the
interested community. 


f. Center and Component Facility environmental managers are responsible for the
following: 


(1) Coordinating with all internal organizations to ensure compliance with the law and
effective implementation of environmental policies, procedures, and processes to reduce
risk to mission. 


(2) Advocating, managing, and allocating assigned environmental program resources,
both for the Environmental Compliance and Restoration Program and programs
supported by Center resources and direct reimbursements. 


(3) Serving as the local source of expertise on environmental policies, procedures,
requirements, and processes. 


(4) Supporting functional reviews as necessary to ensure that Center programs, projects,
facilities, systems, and operations comply with all environmental requirements. 


(5) Serving on NASA advisory boards, panels, and working groups in accordance with
their charters as coordinated and approved by local and Headquarters Senior
Management. 
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(6) Reporting information regarding environmental management activities to the
Assistant Administrator for Infrastructure and Administration or the designee. 


g. Center and Component Facility energy and water management responsibilities are
established by NPR 8570.1, Energy Efficiency and Water Conservation. 


6. DELEGATION OF AUTHORITY


None. 


7. MEASUREMENTS/VERIFICATION 


The majority of environmental and energy regulations include specific requirements to
assess compliance. These requirements are monitored by external regulatory agencies
and through Headquarters environmental functional reviews to ensure compliance with
requirements of the relevant laws. NASA's internal metrics for environmental
management cover compliance, restoration, and conservation measures to meet
reporting requirements of the Office of Management and Budget and other external
oversight agencies. 


8. CANCELLATION


NPD 8500.1A dated April 6, 2000. 


/s/ Michael D. Griffin
Administrator


ATTACHMENT A:


None. 


(URL for Graphic)


None. 
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Preface


P.1 Purpose


P.1.1 In support and promotion of NASA's Strategic Plan, NASA's Strategy for Environmental
Excellence in the Twenty-First Century, and NASA Policy Directive (NPD) 8500.1, "NASA
Environmental Management," and consistent with the requirements of the National Energy
Conservation Policy Act (NECPA), as amended by the Energy Policy Act of 1992 (EPACT), and
Executive Order (EO) 13123, "Greening the Government Through Efficient Energy Management,"
this directive provides procedural requirements for evaluating and implementing cost-effective
energy efficiency, renewable energy, and water conservation measures in NASA facilities and
operations. 


P.1.2 This NASA Procedural Requirements (NPR) has been prepared to assist NASA Headquarters,
Centers, and Component Facilities, Strategic Enterprises, and Institutional Program Offices in
implementing the requirements of Federal law, Executive Orders, and NASA policy related to
energy efficiency and water conservation. 


P.2 Applicability


P.2.1 This NPR applies to NASA Headquarters and NASA Centers, including Component Facilities,
and to the Jet Propulsion Laboratory, to the extent specified in its contract.


P.3 Authority


a. 42 U.S.C. 2473(c)(1), Section 203(c)(1) of the National Aeronautics and Space Act of 1958, as
amended.


b. 42 U.S.C. 8251, et seq., the National Energy Conservation Policy Act (NECPA), as amended.


c. Executive Order 13423, dated January 24, 2007, "Strengthening Federal Environmental Energy,
and Transportation Management Greening the Government Through Efficient Energy Management."


d. Executive Order 13221, dated July 31, 2001, "Energy Efficiency Standby Power Devices," 3 CFR
(2000 Compliation).


e. Executive Order 13149, dated April 21, 2000, "Greening the Government Through Efficient
Energy Management," 3 CFR (2000 Compilation). 


P.4 References


a. 10 CFR 433, "Enegry Efficiency Standards for the Design and Construction of New Commercial
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and Multi-Family High-Rise Residential Buildings."


b. 10 CFR Part 434, "Energy Code for New Federal Commercial and Multi-family High Rise
Residential Buildings."


c. 10 CFR Part 435, "Energy Efficinecy Standards for New Federal Low-Rise Residential Buildings."


d. 10 CFR Part 436, "Federal Energy Management and Planning Programs."


e. 41 CFR Part 101, "Federal Property Management Regulations," Section 101-20.107, "Energy
Conservation."


f. NPD 1000.0, "NASA Strategic Management and Governance Handbook."


g. NPD 1000.3, "The NASA Organization."


h. NPD 1001.0, "NASA Strategic Plan."


i. NPD 8500.1, "NASA Environmental Management."


j. NPD 8820.2, "Design and Construction of Facilities."


k. NPD 8831.1, "Maintenance of Institutional and Program Facilities and Related Equipment."


l. NPR 8831.2, "Facilities Maintenance Management."


m. NASA Environmental Excellence for the Twenty-First Century, dated May 1994 (NASA
Administrator's Statement).


n. Office of Management Systems Functional Leadership Plan: Implementing NASA's Strategies for
the 21st Century, dated May 1998.


P.5 CANCELLATION


None


REVALIDATED ON MARCH 14, 2008, ORIGINAL SIGNED
BY 


/s/Jeffrey E. Sutton
Assistant Administrator for Institutional and Corporate
Management
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CHAPTER 1. Introduction


1.1 Energy Efficiency and Water Conservation


1.1.1 Conservation is one of the four principal areas of NASA's Environmental
Strategy. Conservation is the essence of good stewardship for all the resources NASA
controls and reduces the impact of Agency activities on the environment. NASA will
strive to improve its energy efficiency and water conservation practices in order to
save taxpayer dollars, reduce emissions that contribute to air pollution and global
climate change, and conserve precious natural resources for future generations.


1.1.2 In carrying out their assigned energy efficiency and water conservation
responsibilities, the following objectives are of special concern to energy managers
and facilities maintenance personnel:


a. Minimize energy and water consumption without affecting safety or mission
operations.


b. Make personnel aware of the importance of limiting energy and water use to the
minimum requirements.


1.1.3 To sustain NASA's state-of-the-art research mission, energy efficiency and water
conservation measures must be implemented to --


a. Modernize aging facilities and infrastructure using innovative resources,


b. Maximize funds allocated to NASA Programs and Projects through reduced
expenditures for energy and utilities services, and 


c. Demonstrate environmental stewardship.


1.1.4 In light of extremely limited appropriations for facility and infrastructure
investment, NASA is committed to implementing cost-effective energy efficiency and
water conservation measures by utilizing innovative funding sources and initiatives,
such as the following:


a. Partnering with other agencies,
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b. Utilizing Energy Savings Performance Contracts (ESPC) and Utility
Energy-Efficiency Service Contracts (UESC),


c. Increasing employee awareness,


d. Reducing the cost of purchased utilities, and


e. Utilizing alternate fuels and renewable energy technologies.


1.2 Agency Goals


1.2.1 It is NASA's policy to fully comply with the requirements of the NECPA, as
amended by the EPACT, EO 13123, "Greening the Government Through Efficient
Energy Management," and other statutory and Presidential requirements regarding
energy efficiency and water conservation. A summary of pertinent legislation and
Executive Orders is included as Appendix A. NASA will strive to reduce energy and
water consumption and cost whenever possible in all facility operations. The following
goals will be pursued at NASA Headquarters, NASA Centers, Component Facilities,
and offsite program facilities: 


a. Reduce greenhouse gas emissions attributed to facility energy use by 30 percent by
FY 2010, compared to such emission levels in FY 1990.


b. Reduce overall energy use per gross square foot in nonmission variable
buildings/facilities 20 percent by FY 2000, 30 percent by FY 2005, and 35 percent by
FY 2010, relative to FY 1985 levels.


c. Improve the energy efficiency of energy-intensive buildings/facilities 20 percent by
FY 2005 and 25 percent by FY 2010, relative to FY 1990 levels. 


d. Improve the energy efficiency of mission variable buildings/facilities 10 percent by
FY 2005, relative to FY 1985 levels, and otherwise reduce energy and water waste
where cost-effective and without adversely affecting mission performance. This goal
does not apply to wind tunnel facilities due to the technical and economic unfeasibility
of achieving significant energy efficiency improvement in their design and
construction over the required time period and the overwhelming proportion of
process-dedicated energy associated with their operation.


e. Expand the use of renewable energy for facilities and operational activities by
implementing renewable energy projects and by purchasing electricity from clean,
efficient, and renewable energy sources. 


f. Reduce the use of petroleum in facility operations by switching to a less greenhouse
gas-intensive, nonpetroleum-based energy source where practical and cost-effective
and by otherwise improving the efficiency with which petroleum is used.


g. Reduce water consumption and associated energy use by implementing appropriate
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Best Management Practices (BMP) identified by the Department of Energy (DOE).


h. Conduct energy and water audits for approximately 10 percent of total facilities'
gross square footage each year until all facilities have been audited. Audits will be
performed independently or through ESPC or UESC.


i. Initiate action to implement all identified energy efficiency and water conservation
recommendations with payback periods of less than 10 years by January 1, 2005. 


j. Use life-cycle cost analysis in making investment decisions on products, services,
construction, and Operations and Maintenance (O&M) practices that significantly
affect energy and water usage, so that mission requirements will be satisfied at the
lowest life-cycle cost.


k. In accordance with NDP 8820.3, apply sustainable design principles to the siting,
design, and construction of new facilities, and where practical, to the rehabilitation and
modification of existing facilities, to optimize life-cycle costs, prevent pollution, and
minimize energy and water usage throughout their useful life.


l. Where cost-effective over the life cycle, select ENERGY STAR(r) and other
energy-efficient products in the upper 25 percent of energy efficiency and products
with low standby power requirements as designated by the Environmental Protection
Agency (EPA) or DOE.


1.3 Units of Measure and Conversion Factor 


1.3.1 Energy sources typically used in NASA facilities, vehicles, and equipment are
defined by common units of energy to provide a means for comparison. Table 1-1 lists
these energy and fuel types by the DOE reporting units and their energy content in
English and metric units.


Energy or


Fuel Type


DOE


Reporting


Units


British


Thermal


Units (BTU)


per Reporting


Unit 


Joules per


Reporting


Unit


GigaJoules


(GJ) per


Reporting Unit


Buildings/Facilities


Excluded Buildings/Industrial
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Electricity 


Megawatt


Hour


(MWH)


3,412,000 3,599,660,000 3.59966


Fuel Oil 
1,000


Gallons
138,700,000 146,328,500,000 146.3285


Natural Gas


1,000


Cubic


Feet 


1,031,000 1,087,705,000 1.087705


Liquefied


Petroleum Gas


(LPG)/Propane 


1,000


Gallons
95,500,000 100,752,500,000 100.7525


Coal Short Ton 24,580,000 25,931,900,000 25.9319


Purchased


Steam


Billion


British


Thermal


Units


(BBTU) 


1,000,000,000 1,055,000,000,000 1,055.0


Other BBTU 1,000,000,000 1,055,000,000,000 1,055.0


Vehicles/Equipment


Auto Gas
1,000


Gallons 
125,000,000 131,875,000,000 131.875


Diesel 
1,000


Gallons 
138,700,000 146,328,500,000 146.3285


LPG/Propane
1,000


Gallons 
95,500,000 100,752,500,000 100.7525


Aviation Gas 
1,000


Gallons 
125,000,000 131,875,000,000 131.875


Jet Fuel 
1,000


Gallons 
130,000,000 137,150,000,000 137.150


Navy Special 
1,000


Gallons 
138,700,000 146,328,500,000 146.3285
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Other BBTU 1,000,000,000 1,055,000,000,000 1,055.0


1.3.23 NASA Headquarters uses the standard energy conversion factors shown in
Table 1-1 in reporting Agency energy use to DOE. When the actual energy content of
fuels and purchased nonelectric utilities used by the Center deviates from these
standards, Centers may adjust the energy consumption units reported to Headquarters
to account for this difference using the formula: Reported Consumption Units equals
Actual Consumption Units multiplied by DOE Energy Conversion Factor divided by
Actual Energy Conversion Factor.


1.4 Center and Component Facility Responsibilities


1.4.1 Centers and Component Facilities are responsible for achieving the Agency
energy efficiency and water conservation goals specified in paragraph 1.2 at the local
level. In addition, each Center and Component Facility shall accomplish the following: 


a. Appoint an energy manager for the Center or Component Facility to serve as the
focal point for all energy matters and to manage and monitor energy consumption and
conservation.


b. Perform energy surveys and identify, request funds for, and implement
energy-efficiency and water conservation measures that are cost-effective over the life
cycle.


c. Determine appropriate facility designations for energy reporting purposes and
justify each mission variable building/facility exemption claimed.


d. Survey petroleum-consuming facilities to identify opportunities to switch to a less
greenhouse gas-intensive, nonpetroleum-based energy source where practical and
cost-effective.
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e. Investigate the technical and economic viability of entering into ESPC's and UESC's.


f. Ensure that new facilities are designed and constructed to comply with the Federal
energy performance standards set forth in 10 CFR 434 Energy Code for New Federal
Commercial and Multi-Family High Rise Residential Buildings.


g. Implement an awareness program to reduce waste in onsite energy and water use by
Federal and contractor employees.


h. Submit required energy efficiency and conservation management information to
Headquarters. Reporting requirements are identified in chapter 2.


i. Prepare a 5-year Energy Efficiency and Water Conservation Plan and update on a
maximum 3-year interval. Requirements for preparing Center Plans is provided in
chapter 3.
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CHAPTER 2. Reporting Metrics


2.1 Energy-Consuming Facilities Definitions


2.1.1 The following standard NASA terms apply to energy-consuming facilities
for the purpose of reporting and measuring progress toward energy-efficiency
goals.


2.1.1.1 Nonmission Variable Buildings/Facilities: Standard buildings or facilities
that are subject to the energy-efficiency improvement goals for Federal buildings
set forth in EO 13123, Section 202. This category includes office buildings,
storage buildings, laboratories, and other research and development buildings
that are not energy-intensive. It does not necessarily include industrial and
laboratory facilities housing energy-intensive activities, or mission variable
facilities for which NASA claims exemption from Federal energy-efficiency
improvement goals. However, Centers and Component Facilities may designate
energy-intensive facilities as nonmission variable at their discretion.


2.1.1.2 Energy-Intensive Buildings/Facilities: Buildings or facilities that are
subject to the energy-efficiency improvement goals for industrial and laboratory
facilities set forth in EO 13123, Section 203. This definition includes
laboratories, research facilities, electronics-intensive facilities, and facilities
housing 24-hour-a-day operations that consume energy far in excess of the
normal heating, cooling, lighting, ventilation, and water-heating energy load
requirements of a standard building or facility of comparable size. This category
includes the following:


a. Industrial Facilities: Any fixed equipment, building, or complex for
production, manufacturing, or other processes that uses large amounts of capital
equipment in connection with, or as part of, any process or system, and within
which the majority of energy use is not devoted to the heating, cooling, lighting,
ventilation, or water-heating energy load requirements of the facility. Examples
of industrial facilities are as follows:
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(1) Manufacturing Facilities: Manufacturing facilities use large amounts of
industrial equipment in a well-defined process to produce multiple units of
individual finished products from raw materials and prepurchased subassemblies
as required to support the missions of the individual NASA Strategic Enterprises.


(2) Refurbishment and Coating Facilities: Refurbishment and coating facilities
repair or restore the original condition of multiple units of individual products as
required to support the missions of the individual NASA mission. This includes
the replacement of worn/damaged components and the preparation required for
the application of a coating system such as sandblasting and cleaning.


b. Operational, Test, and Support Facilities: Facilities that provide direct
technical support to the design, development, test and evaluation, and regular
mission operation activities for one or more of NASA program. These are
facilities that may have special temperature, humidity, critical air control, data
collection, or power requirements. Such facilities include, but are not limited to
the following:


(1) Engine research and test stands.


(2) Space communication buildings and tracking stations.


(3) Data processing and interpretation facilities.


(4) Laboratories.


(5) Centrifuges.


(6) Environmental simulation and test facilities.


(7) Launch preparation, launch, and landing facilities.


(8) Flight/motion and mission simulation facilities.


c. Clean rooms: Facilities utilized in a manner as to provide critical temperature,
humidity, and air quality control in a dust-free environment. A clean room
facility should, as a minimum, occupy 50 percent or greater of the facility's
volume and shall be Class 100,000 or less. The facility provides the environment
required for research, testing, integration, or assembly of flight hardware or
experimentation in support of NASA mission.


d. Utility Distribution Facilities: Facilities that provide and distribute chilled
water, hot water, steam, electricity, or any other form of utility service for the
purpose of sustaining the mission activities of multiple facilities.


2.1.1.3 Mission Variable Buildings/Facilities: Energy-intensive buildings or
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facilities for which NASA claims exemption from the energy-efficiency
improvement goals for standard buildings and industrial and laboratory facilities
set forth in EO 13123, Sections 202 and 203. Exemptions must be justified on
the basis of technical or economic infeasibility of making significant energy
efficiency improvements due to the facility's physical nature or where
conventional performance measures are rendered meaningless by an
overwhelming proportion of process-dedicated energy. This category includes
the following:


a. Wind Tunnel/Model Development Facility: Aerodynamic and aero propulsion
research and development facilities that provide low and/or high speed
conditioned gas flow for performance, controls, and other aerospace testing of
components and models.


b. Goldstone Deep Space Communications Complex: One of the three Deep
Space Network communication complexes worldwide which support NASA's
planetary and interplanetary missions. This category includes all
energy-consuming facilities at the Goldstone complex.


c. Operational, Test, and Support Facilities, Cleanrooms, and other
energy-intensive facilities that meet the following criteria: 


(1) Contain equipment, processes, or systems used in scientific research,
development, test, and evaluation in direct support of one or more of NASA
program.


(2) Energy costs are funded by benefiting program(s) (except where all facility
energy costs are paid by the institution from a single appropriation).


(3) Annual energy usage equals or exceeds the minimum British Thermal Units
(BTU) per gross square foot per year (BTU/GSF/Year) values shown in Table
2-1 for facilities classified as "Buildings"; or 5 billion BTU's for facilities
classified as "Other Structures".


Center/Component Facility/Location Minimum


BTU/GSF/Year


Glenn Research Center 375,000


Plum Brook Station 375,000


Goddard Space Flight Center 350,000


Langley Research Center 325,000
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Wallops Flight Facility 325,000


Dryden Flight Research Center 300,000


Marshall Space Flight Center 300,000


Tracking Stations 300,000


White Sands Test Facility 300,000


Ames Research Center 275,000


Johnson Space Center 275,000


Michoud Assembly Facility 275,000


Stennis Space Center 275,000


KSC Vandenberg Launch Site 275,000


Jet Propulsion Laboratory 250,000


Kennedy Space Center 250,000


NASA Industrial Plants at Downey & Palmdale 250,000


Santa Susana Field Laboratory 250,000


Note: (1) Minimum BTU/GSF/Year values for mission variable


buildings/facilities are based on a minimum energy intensity of 150,000


BTU/SF/Year for process energy and 100,000 BTU/GSF/Year for building


energy. Of the building energy portion, 55 percent is considered weather


dependent (e.g., energy used for heating, cooling, and ventilating), and 45


percent is considered fixed (e.g., energy used for lighting, hot water heating,


and miscellaneous loads). The weather-dependent portion of the minimum


energy intensity was adjusted to account for differences in weather conditions


(average heating and cooling degree days) at NASA Centers and Component


Facilities.


Table 2-1. Minimum BTU/GSF/Year for Mission Variable Buildings/Facilities


2.2 Reporting Requirements


2.2.1 Each Center and Component Facility is required to submit the following
energy-efficiency and conservation management information to Headquarters for
production of Energy Management budget exhibits for DOE and the Office of
Management and Budget (OMB), the annual Agency energy report to the
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President and Congress, and to evaluate progress toward the Agency
energy-efficiency goals:


a. Annual budget projections for energy, purchased utilities, and energy
efficiency and water conservation activities.


b. Quarterly energy consumption data within 60 days of the close of the fiscal
quarter.


c. Annual updates to energy-consuming facility classifications, exempt facility
justifications, metrics data, water usage, and related information on energy
efficiency and water conservation accomplishments. 


2.2.2 Center and Component Facility energy managers will report this
information through the Agencywide automated NASA Environmental Tracking
System (NETS).


2.3 Metrics


2.3.1 An energy metric is a mathematical equation used to track energy use
against productive output, facility utilization, or physical characteristics to
measure progress toward the Agency energy-efficiency goals. The following
metrics shall be used to evaluate progress for each facility energy goal category
and for individual facility types.


2.3.1.1 Nonmission Variable Buildings/Facilities: Agencywide, Center, and
Component facility progress toward the energy-efficiency goal for nonmission
variable buildings/facilities will be calculated using BTU's per Gross Square
Foot per Year (BTU/GSF/Year) as the metric. 


2.3.1.2 Energy-Intensive Buildings/Facilities: Agencywide progress toward the
energy-efficiency goal for energy-intensive buildings/facilities will be calculated
using BTU/GSF/Year as the metric. Center and Component Facility progress
will be calculated using the following metrics for specific facility types:


a. Industrial Facilities (includes Manufacturing and Refurbishment and Coating
Facilities): BTU Input/Number of Units Produced or Processed/Degree Day
measures the amount of energy used per product/goods produced or processed.
The number of degree days compensates for extreme hot/cold weather operation
and may be assumed as "1" if not desired to be utilized. 


b. Operational, Test, and Support Facilities: BTU/GSF/Year including all
significant energy sources. 
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c. Clean room Facilities: BTU/Gross Cubic Feet/Year. The metric should include
all significant energy sources. Research-specific loads are not considered
significant compared to support loads (building, heating, ventilating,
air-conditioning, and personnel).


d. Utility Distribution Facilities: BTU Output/BTU Input measures the
efficiency of energy conversion for the production of hot/chilled water, steam,
electricity, and high pressure air. BTU input will be for natural gas, kilowatts,
and fuel oil. BTU output will be in chilled/hot water, steam, and kilowatts. The
metric should use source data from utility system O&M logs. 


2.3.1.3 Mission Variable Buildings/Facilities: Agencywide, Center and
Component Facility progress toward the energy-efficiency goal for mission
variable buildings/facilities will be calculated using the following metrics for
specific facility types:


a. Goldstone Deep Space Communications Complex: Million of BTU's (MBTU)
per Tracking Hour measures the amount of energy consumed by space
communication systems and support equipment per mission tracking hour. The
metric should include all significant energy sources and use source data from
facility operations logs.
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CHAPTER 3. Energy Efficiency and Conservation
Management Program


3.1 The Energy Efficiency and Conservation Management Program


3.1.1 Energy efficiency and conservation management ensure that energy and water are used effectively and
judiciously. A successful program not only involves energy conservation and engineering, but every area of
institutional management, including facilities and maintenance management, procurement, administration, and
communications and public affairs.


3.1.2 There are many ways to increase energy efficiency, although nearly all measures can be classified into the
following basic categories that make up the foundation of the energy management program:


a. Low- and no-cost O&M measures to ensure peak performance from new existing energy-consuming systems.


b. Retrofit to provide technological improvements to existing buildings and equipment.


c. Replacement of worn out equipment with high-efficiency equipment (although inefficient equipment should be
replaced prior to its scheduled replacement time if economically beneficial).


d. Installation of energy-efficient equipment, systems, and components in new construction and major rehabilitation
and modification projects.


e. Load shifting and peak shaving to reduce utility demand charges.


3.1.3 To be successful, an energy efficiency and conservation management program must be carefully planned,
following a logical sequence of steps, as follows:


a. Obtain top management support for an effective energy conservation program.


b. Organize the Energy Efficiency Team (EET).


c. Gather background information by evaluating energy purchases, establishing an Energy Use Index (EUI), and
assembling other data to identify energy consumption patterns and potential areas for energy conservation opportunities.


d. Conduct an energy audit to identify and prioritize energy conservation opportunities. Conducted either by qualified
in-house engineers or by contractors, this can be a walk-through or comprehensive audit. The energy audit is addressed
in depth in chapter 4.


e. Develop the Center Energy-Efficiency and Water Conservation 5-Year Plan by establishing priorities and
formulating schedules, budgets, and goals. The Plan should be a formal written document, outlining the Center's energy
policy and objectives, strategies, programs, and action items making up the strategic plan to realize the energy policy's
goals. Recommended elements of the Plan are detailed in paragraph 3.2.


f. Implement, promote, and monitor the plan. This includes energy project budgeting and programming, energy
management program reporting, and energy awareness program development.


3.2 Center Energy-Efficiency and Water Conservation 5-Year Plan


3.2.1 Requirement. EO 13123, Section 302, requires NASA to prepare an annual implementation plan for fulfilling the
requirements of the Order. The Agency implementation plan is based on individual plans developed by each Center
and Component Facility. Each Center and Component Facility is required to develop and maintain an individual
Energy-Efficiency and Water Conservation 5-Year Plan tailored to the needs, resources, and opportunities at each
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location.


3.2.2 Preparation and Submission. Each Center shall maintain an Energy Efficiency and Water Conservation 5-Year
Plan approved by the Center Director. Component Facility plans may be included as part of the Center plan, or if
approved by the Center Director, prepared separately. Approved Center Plans must be submitted to the Assistant
Administrator for Infrastructure and Administration within one year of the date of this directive. Center plans shall be
reviewed and updated as needed, but not less than every three years. The Director, Environmental Management
Division, shall review Center plans to ensure that they are current during Energy and Water Management Functional
Reviews.


3.2.3 Content. Center plans shall focus on goals, implementation strategy, and resource requirements. The plans are
intended to elicit and sustain management support. Center plans shall include the following elements:


a. Mission/Value Statement - A simple statement of why the plan is important and what it will accomplish in 5 years.


b. Authorities - Identify applicable Federal statutes, Executive Orders, Agency and Center directives related to energy
and water management such as:


c. Goals - Describe the long-term goals of the plan, what is required to meet them, and the expected outcomes if the
goals are met.


(1) The following long-term goals shall be included in the plan as applicable to the Center:


(i) Reduce energy use per gross square foot in Nonmission Variable Buildings 20 percent by FY 2000, 30 percent by
FY 2005, and 35 percent by FY 2010, relative to FY 1985 baseline.


(ii) Improve energy efficiency of Energy-Intensive Buildings 20 percent by FY 2005 and 25 percent by FY 2010,
relative to FY 1990 baseline.


(iii) Improve energy efficiency of Mission Variable Facilities 10 percent by FY 2005, relative to FY 1985 baseline.


(iv) Reduce greenhouse gas emissions attributed to facility energy use 30 percent by FY 2010, relative to FY 1990
baseline.


(v) Expand renewable energy use.


(vi) Reduce petroleum use.


(vii) Reduce water use by implementing appropriate best management practices.


(viii) Reduce utility costs.


(2) Current progress - Review current Center progress toward these goals.


(3) Required actions - Identify additional actions needed to meet the long-term goals.


(4) Expected outcomes - Identify the tangible and intangible benefits of taking these actions including all associated
savings and cost avoidances.


d. Organization - Describe the Center organization for energy efficiency and conservation management, including
authorities and responsibilities.


(1) Lead and supporting organizations.


(2) The EET.


(3) Ad hoc "Tiger" teams.


e. Audits - Identify facility audits completed since 1991. Identify required facility audits to be performed over the next
5 years and how will they be accomplished. 


f. Projects - Identify significant energy efficiency, renewable energy, and water conservation projects that will be
implemented over the next 5 years and how will they be funded. 


(1) Construction of Facilities (CoF) funded.


(2) Center funded.
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(3) Alternative financing.


(i) ESPC.


(ii) UESC.


g. Resources - Identify resources needed to implement the plan.


(1) Funding.


(2) People.


(3) Training.


h. O&M - Identify O&M procedures or process improvements that will be implemented or sustained over the next 5
years to help manage energy and water use.


i. Awareness - Identify energy efficiency and water conservation awareness activities that will be implemented or
sustained over the next 5 years.


(1) Communication with employees, contractors, and the general public.


(2) Ongoing outreach programs.


(3) Specific activities and events.


3.3 The Energy Manager


3.3.1 As required by NPD 8500.1, "NASA Environmental Management," a key individual shall be appointed at each
Center and Component Facility to serve as the focal point for all energy matters and to manage and monitor energy
consumption and conservation. These individuals shall become trained energy managers as required by EPACT.


3.3.2 EPACT requires executive departments and agencies to establish and maintain programs to ensure that facility
energy managers are "trained energy managers." This entails demonstrated proficiency or a completed course of study
in all of the following areas:


a. Fundamentals of building energy systems.


b. Building energy codes and applicable professional standards.


c. Energy accounting and analysis.


d. Life-cycle cost methodology.


e. Fuel supply and pricing.


f. Instrumentation for energy surveys and audits.


3.3.3 Demonstrated proficiency can be verified by on-the-job performance in current or previous positions or through
certification as an energy manager by an appropriate professional organization or public education institution.
Alternative courses of study must have been obtained through a private or public education institution, a Government
agency program, or a professional association training program.


3.3.4 Responsibilities. The energy manager serves as the local source of expertise on energy conservation and
efficiency management policies, procedures, requirements, and processes. In addition to the responsibilities assigned in
NPD 8500.1, the energy manager shall perform or manage the specific activities delineated below and summarized in
Figure 3-1.


a. Planning and Organization


(1) Prepare and update the Center Energy-Efficiency and Water Conservation 5-Year Plan.


(2) Review and monitor energy-use trends, patterns, and future requirements.


(3) Track progress toward meeting agency energy goals.


(4) Monitor monthly utility bills.
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(5) Organize a Center EET.


Figure 3-1. Responsibilities of the Energy Manager


b. Budgeting and Project Programming


(1) Assist in preparing the Center energy budget.


(2) Request funds for energy projects.


(3) Keep track of energy project funding status.


c. Program Management


(1) Establish and promote an energy awareness program among Federal and contractor personnel.


(2) Initiate and manage an energy audit program using approved life-cycle cost methods.


(3) Establish and implement certification procedures to ensure that new facilities are designed and constructed to
comply with existing Federal energy performance standards.


(4) Monitor CoF and Center-funded energy projects.


(5) Provide technical input to facilities maintenance programs to ensure that energy efficiency is addressed in facilities
maintenance programs.


(6) Initiate a facilities metering program.
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(7) Participate in demand-side management (DSM) programs.


(8) Investigate ESPC and UESC opportunities and take the lead in implementing such contracts.


(9) Procure energy-efficient supplies and equipment replacements.


(10) Prepare an emergency conservation plan. The requirement for emergency conservation plans is contained in 10
CFR 436, Subpart F, Section 436.105. Appendix D provides a recommended plan of action for emergency electricity
reduction at Federal developed by DOE. Center emergency conservation plans shall be customized to site-specific
conditions. 


d. Administration


(1) Determine and maintain appropriate nonmission variable, energy-intensive, and mission variable facility energy
designations.


(2) Report quarterly energy consumption data to Headquarters via NETS.


(3) Report annual energy program accomplishments to Headquarters via NETS.


(4) Establish and communicate Center energy policies.


(5) Coordinate EET activities.


(6) Review and evaluate energy suggestions.


(7) Establish an energy award program.


(8) Participate in utilities contract negotiations.


3.3.5 Although facility construction is beyond the scope of this NPR, energy managers shall participate in design
reviews to ensure that designers are meeting the energy design requirements outlined in 10 CFR Part 434 and the
sustainable design and construction requirements of EO 13123 and NPD 8820.2.


3.4 The Energy Efficiency Team


3.4.1 After obtaining top management support each Center shall establish an EET. The EET plans and implements all
activities of the energy efficiency and conservation management program. Spreading responsibilities among various
organizations helps establish program identity and gives those organizations a stake and interest in program decisions. 


3.4.2 The selection of the energy manager is the first and most important step in building an EET. The energy manager
is responsible for leading and managing all energy efficiency and conservation management program activities carried
out by the EET. The energy manager must be a dynamic individual who takes the initiative to develop
forward-thinking energy efficiency and conservation management approaches and accomplish action items.


3.4.3 The EET shall be drawn from a wide cross-section of relevant Center organizations, including: Center
Operations, Transportation, Chief Financial Officer, Logistics, Procurement, Public Affairs, and the Program and
Project organizations (such as Research Directorates). Onsite support contractors responsible for O&M of
energy-consuming systems and equipment shall be included on the team as appropriate. The primary qualifications for
participation should be willingness and enthusiasm. Team members not only must be dedicated to the concept of
energy efficiency and conservation management, but also should be in a position that enables them to implement the
program within their own organization.


3.4.4 In addition to involving the various organizations in the energy efficiency and conservation management program
through the EET, the energy manager must establish informal lines of communication with key staff members whose
assistance is critical in implementing energy efficiency and conservation management projects. These staff members
include building managers from each facility, utilities managers, plant supervisors, contracting officers, design
engineers, supply officers, project programmers, budget managers, other energy managers, and utilities company
representatives.
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CHAPTER 4. Energy Auditing


4.1 The Energy Audit


4.1.1 The purpose of the energy audit is to identify energy-efficiency and cost-savings opportunities
among building systems and equipment. The goal of the energy audit is to identify life-cycle,
cost-effective energy conservation measures by evaluating the overall efficiency of building systems
(HVAC, lighting, envelope) and the efficiency of individual components comprising those systems
(pumps and motors, lamps and ballasts, windows). Energy audits shall be performed to the level of
detail needed to identify, analyze, and document potential energy conservation measures. Although
NASA facilities have been improved over the years by retrofits, many buildings, both old and new,
still offer great energy- and cost-saving opportunities.


4.1.2 EO 13123 requires NASA to conduct or obtain comprehensive facility audits for all of its
nonmission variable and energy-intensive facilities and to ensure that audits are completed for
approximately 10 percent of these facilities each year. NASA shall also perform at least a
walk-through level energy audit for all mission variable facilities over the same 10-year period.


4.2 Types of Audits


4.2.1 Walk-Through Energy Audits. A walk-through energy audit is a visual inspection of a facility
made to determine operation and maintenance energy saving opportunities, as well as gather
information to determine the need for a more detailed audit. The walk-through audit shall be
arranged so that the audit team can see the major operational and equipment features of the facility.
A walk-through audit usually begins with a review of a building's energy consumption over a prior
period, usually the previous year. It is best for this information to be prepared in the form of an EUI,
discussed in chapter 3.


4.2.1.1 Two types of information shall be recorded. First, identify and record what equipment and
systems are installed, how the various equipment and systems interoperate and consume energy.
Second, determine and record the evident conditions of the installed equipment and systems and, as
appropriate, the energy conservation opportunities suggested by virtue of these existing conditions.


4.2.1.2 Walk-through energy audits are designed to identify only those deficiencies that are most
obvious. Most substantial energy savings will be identified only through the more rigorous
investigation of the comprehensive energy audit. Accordingly, walk-through audits are only
appropriate for facilities under 10,000 gross square feet, for exempt facilities for which
comprehensive audits would be too complex or costly, and as a means to prioritize facilities for
conducting comprehensive audits. Typical concerns which may be covered by a walk-through audit
include reduction of infiltration/exfiltration; quality of HVAC equipment O&M, including controls;
lighting system energy efficiency opportunities; ventilation system operation, control, and
opportunities for improvement; and tenant use practices.
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4.2.2 Comprehensive Energy Audits. A comprehensive facility audit is defined as a survey of a
building or facility that provides sufficiently detailed information to allow an agency to enter into
energy or water-savings performance contracts or to invite inspection and bids by private upgrade
specialists for direct agency-funded energy or water efficiency investments. The comprehensive
facility audit shall include information such as the following:


a. The type, size, energy use, and performance of the major energy using systems and their
interaction with the building envelope, the climate and weather influences, usage patterns, and
related environmental concerns.


b. Appropriate energy and water conservation maintenance and operating procedures.


c. Recommendations for the acquisition and installation of energy conservation measures, including
solar and other renewable energy and water conservation measures.


d. A strategy to implement the recommendations.


4.3 Reserved.


4.3.1 Reserved.


a. Reserved.


b. Reserved.


c. Reserved.


d. Reserved.


e. Reserved.


f. Reserved.


g. Reserved.


4.4 Reserved.


4.4.1 Reserved.


4.4.2 Reserved.


4.4.3 Reserved.


4.4.4 Reserved.


4.5 Reserved.


4.5.1 Reserved.


a. Reserved.


b. Reserved.


c. Reserved.
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d. Reserved.


e. Reserved.


4.5.2 Reserved.


4.5.3 Reserved.


4.6 Reserved.


4.6.1 Reserved.


4.6.2 Reserved.


4.6.3 Reserved.


4.6.4 Reserved.


4.7 Reserved.


4.7.1 Reserved.


4.7.1.1 Reserved.


4.7.1.2 Reserved.


a. Reserved.


b. Reserved.


c. Reserved.


d. Reserved.


e. Reserved.


4.7.1.3 Reserved.


a. Reserved.


b. Reserved.


c. Reserved.


d. Reserved.


4.7.1.4 Reserved.


4.7.1.5 Reserved.


4.7.1.6 Reserved.


4.8 Reserved.


4.8.1 Reserved.


a. Reserved.
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a. Reserved.


b. Reserved.


c. Reserved.


d. Reserved.


e. Reserved.


f. Reserved.


g. Reserved.


h. Reserved.


i. Reserved.


j. Reserved.


k. Reserved.


l. Reserved.


4.8.2 Reserved.


4.8.2.1 Reserved.


4.8.2.2 Reserved. 


4.9 Life-Cycle Costing


4.9.1 Life-cycle cost analysis is an integral part of the energy audit. Life-cycle cost analysis takes
into account initial cost of the energy savings upgrade, energy costs and savings, operation and
maintenance costs, component replacement costs, salvage value, and other factors that will affect
cost over the entire life of the project. This will provide the necessary information to make a final
decision on implementation of an energy savings measure.


4.9.2 To determine energy and demand savings, compare the energy and demand usage of the
existing system with the proposed energy savings upgrade. Then perform a financial analysis that
compares the cost of maintaining the existing system and the energy costs associated with the
existing system to the cost of upgrading and maintaining the new system and the energy costs
associated with the new system. The life-cycle cost analysis determines the net present value,
savings to investment ratio, and internal rate of return of the investment. Typical acceptable
life-cycle cost values are savings to investment ratio greater than one and an internal rate of return
greater than 20 percent.


4.9.3 The Life-Cycle Costing (LCC) methods and procedures delineated in 10 CFR Part 436,
Subpart A, must be followed, unless specifically exempted, in evaluating the cost-effectiveness of
potential energy conservation and renewable energy investments in Federally-owned and leased
buildings. LCC is the primary tool for analyzing energy retrofit projects. It considers all relevant
costs. The data can be combined in the following ways to evaluate economic performance:


a. Total Life-Cycle Cost (TLCC). TLCC is the sum of all dollar costs of owning, operating, and
maintaining a building or building system over the study period discounted to present value.


b. Net Life-Cycle Savings. This parameter is the decrease in TLCC cost attributable to an energy
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conservation project.


c. Savings-to-Investment (SIR) Ratio. The SIR is a numerical ratio comparing the projected
reduction in energy costs (net of increased nonfuel operation and maintenance costs) to the estimated
increase in investment cost, minus increased salvage values.


d. Simple Payback (SPB). The SPB is the elapsed time between the initial investment and the time at
which cumulative savings in energy costs, net of other future costs, are just sufficient to offset the
initial investment cost.


4.9.3.1 Each parameter has a different application. For example, the TLCC is best for choosing
among alternative designs for a new building, whereas the SIR is best for ranking retrofit projects.


4.9.3.2 The National Institute of Standards and Technology (NIST) assists DOE in developing LCC
methods and procedures. NIST Handbook 135, "Life-Cycle Costing Manual for the Federal Energy
Management Program," is a valuable guide to understanding and applying LCC and related methods
of economic analysis. Another NIST publication, "Energy Prices and Discount Factors for
Life-Cycle Cost Analysis," provides an annual update of energy price and discount factor
multipliers needed to estimate the present value of energy and other future costs. NIST also offers a
computer program to calculate the life-cycle costs of capital investments in buildings and building
systems that are intended to reduce future operating, maintenance, and energy costs. The Building
Life-Cycle Cost (BLCC) computer program can be used to compute LCCs for different alternatives
and compare alternatives for the lowest LCC or SIR. More information on the BLCC computer
program is provided in Appendix C.


4.9.4 Economic Analysis for Discrete Projects in the CoF Program. An economic analysis is
required to support each Program Direct and Mission Support discrete project in the CoF Program,
including those involving energy-efficiency improvements. Economic analyses for discrete CoF
projects must be prepared using the ECONPACK software package developed by the U.S. Army
Engineering and Support Center, Huntsville, Alabama. ECONPACK is a comprehensive economic
analysis tool containing standardized life-cycle methodologies and calculations for evaluating a
broad range of capital investments. The package also provides a straightforward methodology for
including the cost of cost of doing nothing, which must be included in all analyses to provide a
common footing for establishing the economic value of construction projects and the construction
program as a whole. The ECONPACK software package uses the prescribed procedures defined in
OMB Circular A-94. Appendix C contains information on how to obtain the ECONPACK
software.
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CHAPTER 5. Efficient Facilities Operations
and Maintenance (O&M)


5.1 Facilities Maintenance


5.1.1 Maintenance is one of the most cost-effective methods for ensuring energy conservation.
Inadequate maintenance of energy-using systems is a major cause of energy waste in both the
Federal and private sectors. Energy losses from leaks, uninsulated lines, maladjusted or inoperable
controls, and other losses from poor maintenance are often considerable. Good maintenance
practices can generate substantial energy savings. Also, improvements to physical plant maintenance
programs can often be accomplished immediately and at a relatively low cost.


5.1.2 In order to ensure energy efficiency, NASA facilities shall be maintained in accordance with
NPD 8831.1, "Maintenance of Institutional and Program Facilities and Related Equipment and
Related Equipment" and NPR 8831.2, "Facilities Maintenance Management.


5.2 Facilities Operations


5.2.1 Section 101-20.107, Energy Conservation, of the Federal Property Management Regulations
(41 CFR Part 101) These building operations standards contained in the regulation address lighting
intensities, heating and cooling ranges, and ventilation levels.


5.3 Emergency Electricity Reductions at Federal Facilities 


5.3.1 On May 3, 2001, the President issued a Memorandum for the Heads of Executive Departments
and Agencies directing them to take the following actions: 


a. Conserve energy use at facilities to the maximum extent consistent with the effective discharge or
public responsibilities.


b. Conserve electricity during periods of peak demand in regions where electricity shortages are
posible.


c. Review existing operating and administrative processes and conservation programs and identify
and implement ways to reduce energy use.


5.3.2 In times of regional power shortages, Center shall comply with the emergency electricity
reduction procedures issued by DOE in response to the President's memorandum. These mandatory
procedures are contained in Appendix B.
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CHAPTER 6. Energy-Efficient Technologies 


6.1 Technology Requirements


6.1.1 Energy-efficient technologies enable significant energy savings, prevent pollution, and reduce
waste without compromising the quality of performance. Several Federal programs have been
implemented to foster the deployment of energy-efficient technologies and educational support to
ensure technology acceptance. The following describes required measures regarding acquisition and
use of energy-efficient technologoes in NASA facilities.


6.2 Reserved.


6.3 Heating, Ventilating, and Air Conditioning (HVAC)


6.3.1 General. When acquiring energy-using products, including building components and office
equipment, Federal agencies are required to select ENERGY STARÂ® products and products that
are in the upper 25 percent of energy efficiency where cost-effective. ENERGY STARÂ® and other
Federal product efficiency recommendations are maintained on the DOE Federal Energy
Management Program (FEMP) Web site at
http://www.eren.doe.gov/femp/procurement/begin.html#bottom. When specific product efficiency
recommendations are not available, the prescriptive standards established in 10 CFR 435 should be
followed. 


6.3.2 Reserved.


6.3.3 Reserved.


6.3.3.1 Reserved.


6.3.3.2 Reserved.


6.3.3.3 Reserved.


6.3.4 Reserved.


6.3.5 Reserved.


6.3.5.1 Reserved.


a. Reserved.


b. Reserved.


c. Reserved.
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6.3.5.2 Reserved.


6.3.6 Reserved.


6.3.6.1 Reserved.


6.3.6.2 Reserved.


6.3.6.3 Reserved.


6.3.6.4 Reserved.


6.3.7 Reserved.


6.3.8 Reserved.


6.3.8.1 Reserved.


6.3.8.2 Reserved.


6.3.9 Reserved.


6.3.9.1 Reserved.


6.3.9.2 Reserved.


6.3.9.3 Reserved.


a. Reserved.


b. Reserved.


c. Reserved.


6.3.10 Reserved.


6.3.10.1 Reserved.


6.3.10.2 Reserved.


6.3.11 Reserved.


6.3.11.1 Reserved.


6.4 Lighting


6.4.1 Reserved.


6.4.2 Reserved.


6.4.2.1 Incandescent Lamps. Incandescent lamps have a low initial cost and good color-rendering
properties, but they typically have the shortest life of all lamps and are the least efficient with
efficacies in the range of 5 to 20 lumens per watt. The use of these lamps should be restricted to
situations when more efficient lamps cannot attain the desired color, lumens, or distribution
characteristics. 


6.4.2.2 Reserved.


6.4.2.3 Reserved.
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6.4.2.4 Reserved.


6.4.2.5 Reserved.


6.4.2.6 Reserved


6.4.3 Ballasts 


6.4.3.1 Reserved.


6.4.3.2 Federal regulations established in 1988 apply to all ballasts manufactured on or after January
1, 1990, and to all ballasts sold by manufacturers on or after April 1, 1990, and to all ballasts
incorporated into luminaire on or after April 1, 1991. These regulations forbid the use of "standard"
electromagnetic ballasts and require the use of high-efficiency, energy-saving electromagnetic or
electronic ballasts. 


6.4.4 Lamps and Ballast Disposal. Lighting retrofits will involve the disposal of lamps and ballasts.
Due to the mercury content of fluorescent lamps and the PCB content of ballasts, special handling is
required. 40 CFR 761 and the Comprehensive Environmental Response, Compensation and Liability
Act of 1980 (CERCLA) contain regulations on the proper disposal of PCBs and other hazardous
waste. Each State has varying regulations and standards for the removal, handling, and disposal of
hazardous waste. It is best to contact the local hazardous waste agency for proper instructions. 


6.4.5 Exit Lights. Self-luminous signs that contain tritium gas, a low-level isotope of hydrogen shall
note be installed because of potential disposal liability issues. To ensure adequate visibility, exit
signs must meet or exceed visibility guidelines established by the National Fire Protection
Association (NFPA) Life Safety Code 101, and other applicable building code requirements. 


6.4.6 Reserved.


6.4.6.1 Reserved.


6.4.6.2 Reserved.


6.4.6.3 Reserved.


6.4.6.4 Reserved.


6.5 Reserved.


6.5.1 Reserved.


6.5.1.1 Reserved.


6.5.1.2 Reserved.


6.5.1.3 Reserved.


6.5.1.4 Reserved.


6.5.1.5 Reserved.


6.6 Reserved.


6.6.1 Reserved.
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6.6.2 Reserved.


6.6.2.1 Reserved.


6.6.2.2 Reserved.


6.6.2.3 Reserved.


6.6.3 Reserved.


6.6.3.1 Reserved.


6.6.3.2 Reserved.


6.6.3.3 Reserved.


6.6.4 Reserved.


6.7 Reserved. 


6.7.1 Reserved.


6.7.2 Reserved.


6.8 Reserved.


6.8.1 Reserved.


6.8.2 Reserved


a. Reserved.


b. Reserved.


c. Reserved.


6.8.3 Reserved.


6.8.3.1 Reserved.


6.8.3.2 Reserved.


6.8.3.3 Reserved.


6.8.3.4 Reserved.


6.8.3.5 Reserved.


6.8.3.6 Reserved.


6.8.3.7 Reserved.


6.9 Reserved.


6.9.1 Reserved.


6.9.2 Reserved.
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6.9.2.1 Reserved.


6.9.2.2 Reserved.


6.9.2.3 Reserved.


6.9.2.4 Reserved.


6.9.2.5 Reserved.


6.10 Reserved.


6.10.1 Reserved.


6.10.1 Reserved.


6.11 Reserved.


6.11.1 Reserved.


a. Reserved.


b. Reserved.


c. Reserved.


6.11.1.1 Reserved.


6.11.1.2 Reserved.


6.11.1.3 Reserved.


6.11.1.4 Reserved.


6.11.2 Reserved.


6.11.3 Reserved


a. Reserved.


b. Reserved.


c. Reserved.


d. Reserved.


e. Reserved.


6.11.3.1 Reserved


a. Reserved.


b. Reserved.


6.12 Reserved.
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6.12.1 Reserved.


6.12.2 Reserved.


6.12.3 Reserved.
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CHAPTER 7. 


RESERVED
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CHAPTER 8. Water Conservation 


8.1 Introduction


Water conservation is the planned management of water to prevent exploitation, destruction, or
neglect of water resources. Water conservation management is a relatively new science that
incorporates audits of resources and uses of water, water-saving solutions, installation of
water-saving solutions, and verification of water-cost savings. 19 This paragraph discusses water
conservation, its relation to energy conservation, and its effects as seen from different perspectives.
It also describes different types of water conservation measures and outlines the six steps involved in
assembling an integrated and cost-effective water conservation program.


8.2 Reserved.


8.2.1 Reserved.


8.2.2 Reserved.


8.2.3 Reserved.


8.2.4 Reserved.


8.3 Water Conservation Requirements


8.3.1 The DOE established Federal water conservation goals under the authority of Executive Order
13123. The goals require Federal agencies to reduce potable water usage by implementing
cost-effective water efficiency programs that include a water management plan and not less than
four of ten separate water efficiency improvement Best Management Practices (BMP). The ten
BMPs are listed below and described in Appendix V:


a. BMP # 1 - Public Information and Education Programs


b. BMP # 2 - Distribution System Audits, Leak Detection & Repair


c. BMP # 3 - Water Efficient Landscape


d. BMP # 4 - Toilets and Urinals


e. BMP # 5 - Faucets and Showerheads


f. BMP # 6 - Boiler/Steam Systems


g. BMP # 7 - Single-Pass Cooling Systems


h. BMP # 8 - Cooling Tower Systems
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i. BMP # 9 - Miscellaneous High Water-Using Processes


j. BMP #10 - Water Reuse and Recycling


8.3.2 BMPs are considered implemented at a facility when all the following criteria are met:


a. Water management plans have been developed or revised and incorporated into existing facility
planning processes and operating plans. Center water management plans should be incorporated into
the Center Energy Efficiency and Water Conservation 5-Year Plans described in paragraph 3.2.


b. Applicable O&M options have been put into practice, and retrofit/replacement options have been
reviewed within the last 2 years and those appropriate for implementation have been identified.


c. Applicable cost-effective retrofit/replacement options have been implemented. 


8.4 Reserved.


8.4.1 Reserved.


8.5 Reserved.


8.5.1 Reserved.


8.5.2 Reserved.


8.5.3 Reserved.


8.5.3.1 Reserved.


8.5.3.2 Reserved.


8.5.3.3 Reserved.


8.5.3.4 Reserved.


a. Reserved.


(1) Reserved.


(2) Reserved.


(3) Reserved.


b. Reserved.


c. Reserved.


d. Reserved.


8.5.3.6 Reserved.


8.6 Reserved.


8.6.1 Reserved.


8.6.2 Reserved.
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8.6.2.1 Reserved.


8.6.2.2 Reserved.


8.6.2.3 Reserved.


8.6.2.4 Reserved.


8.6.3 Reserved.


8.6.3.1 Reserved.


a. Reserved.


b. Reserved.


c. Reserved.


d. Reserved.


8.6.3.2 Reserved.


a. Reserved.


b. Reserved.


8.6.3.3 Reserved.


a. Reserved.


b. Reserved.


c. Reserved.


8.6.4.


8.6.4.1 Reserved.


a. Reserved.


b. Reserved.


c. Reserved.


d. Reserved.


e.Reserved.


8.6.4.2 Reserved.


a. Reserved.


b. Reserved.


8.6.4.3 Reserved.


a. Reserved.


b. Reserved.
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8.6.4.4 Reserved.


a. Reserved.


b. Reserved.


c. Reserved.


d. Reserved.


e.Reserved.


8.7 Reserved.


8.7.1 Reserved.


8.7.2 Reserved.


8.7.2.1 Reserved.


8.7.2.2 Reserved


a. Reserved.


b. Reserved.


c. Reserved.


8.7.2.3 Reserved.


8.7.2.4 Reserved.


8.7.2.5 Reserved.


8.7.2.6 Reserved.


8.7.2.7 Reserved.


a. Reserved.


b. Reserved.


c. Reserved.


d. Reserved.


8.7.2.8 Reserved.


8.7.2.9 Reserved.


8.7.2.10 Reserved.


8.7.2.11 Reserved.


8.7.2.12 Reserved.


a. Reserved.


b. Reserved.


c. Reserved.
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c. Reserved.


d. Reserved.


(1) Reserved.


(2) Reserved.


e. Reserved.


8.7.2.13 Reserved.


8.7.2.14 Reserved.


8.7.2.15 Reserved.


a. Reserved.


b. Reserved.


c. Reserved.


d. Reserved.


e. Reserved.


f. Reserved.


g. Reserved.


8.7.2.16 Reserved.


a. Reserved.


b. Reserved.


8.7.2.17 Reserved.


8.7.2.18 Reserved.


8.7.2.19 Reserved.


a. Reserved.


b. Reserved.


8.7.3 Reserved.


8.7.3.1 Reserved.


8.7.3.2 Reserved.


a. Reserved.


b. Reserved.


c. Reserved.


8.7.3.3 Reserved.


a. Reserved.
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b. Reserved.


c. Reserved.


8.7.3.4 Reserved.


8.7.3.5 Reserved.


8.7.3.6 Reserved.


8.7.3.7 Reserved.


8.7.3.8 Reserved.


a. Reserved.


b. Reserved.


c. Reserved.


d. Reserved.


8.7.3.9 Reserved.


8.8 Reserved.


8.8.1 Reserved.


8.8.2 Reserved.


8.9 Water Conservation Program


8.9.1 General. This paragraph describes a step-by-step approach for designing a water conservation
program. 


8.9.2 Provide for User/Occupant Involvement. Personnel who will be affected by a water
conservation measure need to accept the measure in order for it to be successful. It is essential that
personnel have the opportunity to be involved in the measure's screening and assessment.
Information on personnel acceptance may be available from other Centers that have implemented
similar measures. If not, collect input directly from the affected personnel through personal or group
interviews. Provide as much information as possible to the participants about the proposed measures
and estimated water and energy savings. With the participant's feedback, the design of the proposed
measure can be refined to improve acceptance.


8.9.3 Research Regulatory Requirements. State and local conservation regulations may be more
stringent than federal regulations, especially in drought-prone areas. In these areas, it may be good
public relations to be seen by the public as a partner rather than an adversary. This could mean
adhering to local water conservation regulations even if federal facilities are not required to do so.


8.9.4 Establish Conservation Goals. EPACT does not specify water conservation goals. It only
requires that all cost-effective water conservation measures be implemented. "Cost-effective" is
defined as any measure with a payback period of less than 10 years. Federal water conservation
goals established by DOE in response to Executive Order 13123 are based on implementing
appropriate BMPs. Center-specific water usage reduction goals may be adopted, if deemed
beneficial to the water management program.
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8.9.5 Select BMPs for Implementation.


8.9.5.1 Select BMPs that are Applicable, Feasible, and Acceptable. Based on type of end use,
determine which BMPs are appropriate to the end use and the physical characteristics of the site.
Determine which are initially feasible by the benefit/cost analysis and ensure that the BMPs will be
acceptable to Center management.


8.9.5.2 Select Measures with Acceptable Noneconomic Impacts. In addition to the economic
impacts of water savings, a water conservation measure may have a number of noneconomic
impacts. These impacts may include environmental, social, and others relating to the water user. A
number of methods can be used for "ranking" impacts in the evaluation. Use a simple and uniform
ranking system for the entire evaluation to help identify feasible and nonfeasible alternatives. This
system is also referred to as a "qualitative evaluation." One approach to a qualitative evaluation is to
make a comprehensive list describing each of the impacts. Next, determine whether the impact is
positive, negative, or neutral. This type of assessment might reveal the positive environmental
impacts of an economically nonfeasible conservation measure. Those positive noneconomic impacts
may be considered significant enough to make an economically borderline project successful. 


8.9.5.3 Determine the Conservation Potential of Selected BMPs. The last step before estimating the
economic benefits and costs of each BMP is to determine its water and energy conservation
potential. This determination involves comparing end use water consumption without the BMP (the
status quo) with the expected water use after the BMP is implemented. The conservation potential
figure can be determined for any period of time. Once a conservation potential figure is calculated, it
can be further extrapolated by the number of fixtures and operating time.


8.9.6 Estimate Benefits and Costs. The life-cycle costing methods and procedures delineated in 10
CFR Part 436, described in paragraph 4.9, should be used to determine the cost-effectiveness of
implementing potential BMPs.


8.9.7 Reserved.


8.9.7.1 Reserved.


a. Reserved.


(1) Reserved.


(2) Reserved.


(3) Reserved.


(4) Reserved.


b. Reserved.


(1) Reserved.


(2) Reserved.


(3) Reserved.


(4) Reserved.


(5) Reserved.


(6) Reserved.


(7) Reserved.
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(8) Reserved.


8.9.7.2 Reserved.


a. Reserved.


b. Reserved.


(1) Reserved.


(2) Reserved.


(3) Reserved.


8.10 Reserved.


8.10.1 reserved.
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CHAPTER 9. Energy Savings
Performance Contracting (ESPC)


9.1 The ESPC Concept 


9.1.1 General. The ESPC financing option allows Federal facilities to purchase energy
efficiency, renewable energy, and water conservation technologies and services from private
vendors through a shared savings approach. Under the ESPC method, the selected energy
services company (ESCO) incurs the costs of implementing energy savings measures,
including the cost of energy audits; project design; acquiring, installing, operating, and
maintaining equipment; and training O&M personnel. The ESCO is given a share of the
energy savings resulting directly from implementing such measures during the multiyear
term of the contract. After paying the ESCO, the remaining savings are shared equally
between the Center and the United States Department of the Treasury (USDT), as shown in
Figure 9-1.
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Figure 9-1. ESPC Example


9.1.2 Benefits. The key benefits of ESPC are that it:


a. Reduces energy consumption.


b. Improves Federal energy efficiency and helps meet the Federal energy savings
requirements.


c. Reduces the maintenance and repair costs associated with aging or obsolete
energy-consuming equipment.


d. Places O&M responsibilities on the contractor.


e. Stimulates the economy by allowing ESCO's to profit from their up-front investments in
federally owned buildings by receiving a share of the utility bill savings.


9.1.3 Enabling Legislation for ESPC. EPACT directed the Department of Energy to develop
methods and procedures to bring ESPC into the mainstream of Federal procurement. ESPC,
formerly known as shared energy savings contracting, is an alternative to the traditional
method of funding energy efficiency improvements in Federal buildings through direct
appropriations. ESPC allows Federal agencies to update aging building systems, streamline
operations, and train maintenance workers to reduce operating costs. Agencies can use future
energy savings to fund projects, freeing up money currently wasted on energy inefficiency
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and making it available for facility improvements and sustained maintenance. ESPC can be
used to:


a. Replace aging equipment with newer, more efficient products.


b. Help meet the energy reduction goals of Executive Order 13123 and EPACT.


c. Conserve nonrenewable fuels and achieve environmental benefits by reducing energy
consumption.


d. Achieve utility cost avoidance without sacrificing service.


9.2 Statutory Requirements


9.2.1 Congressional Notification. A Federal agency may enter into a multiyear ESPC for a
period not to exceed 25 years, without funding of cancellation charges before cancellation,
provided such contract was awarded in a competitive manner pursuant to the above
qualification procedures, and funds are available and adequate for payment of the costs of
such contract for the first fiscal year. In addition, if the ESPC contains a clause setting forth
a cancellation ceiling in excess of $10,000,000, the agency head must provide written
notification to the appropriate authorizing and appropriating committees of Congress of the
proposed cancellation ceiling, at least 30 days before the award of that contract.


9.2.2 Qualified ESCO's. Current statute states that a Federal agency may develop a list of
ESCO's qualified to provide ESPC services, based on qualification statements provided by
those ESCO's, which contain, as minimum, the ESCO's prior experience, capabilities to
perform the proposed types of energy savings services and financial information. ESCO's
may then be selected to conduct discussions concerning particular proposed energy savings
projects, including requesting a technical and price proposal from such selected ESCO's, and
select from those ESCO's, the most qualified to provide ESPC services based on technical
and price proposals and any other relevant information. The list of qualified ESCO's must be
updated at least annually.


9.2.3 Guarantee of Savings. The ESCO shall only be compensated for actual, measurable
energy savings, hence, the ESPC must accurately define the energy baseline, or projected
energy use, had the ESPC project not been implemented and the method with which savings
will be measured. Additionally, an annual energy audit must be conducted to verify savings
and ensure payments are accurate. The measurement technique will be based on project
complexity: the savings from the replacement of lighting systems may not need to be
metered, whereas heating modifications most likely would. In some cases, consideration
must be given to other factors that affect energy demand, such as changes in mission,
population, space utilization or weather.


9.2.4 Unsolicited Proposals. A Center may permit receipt of unsolicited proposals for ESPC
services from an ESCO outside the scope of the Super ESPC process provided that the
Center has determined that the ESCO is qualified to provide such services. ESCO
qualification is usually determined by the ESCO meeting the requirements of the national
ESCO qualification program administered by DOE. Prior to accepting an unsolicited ESCO
proposal, the Center must place a notice in the Commerce Business Daily announcing that it
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has received such a proposal and invite other similarly qualified ESCO's to submit
competing proposals. The Center may enter into an ESPC with such a qualified and
competing ESCO, consistent with established procedures and methods.


9.3 DOE's Super ESPC Program


9.3.1 General. To make it easier for agencies to use ESPC, FEMP developed the Super
ESPC, based on the Indefinite Delivery Indefinite Quantity (IDIQ) provision of the Federal
Acquisition Regulation (FAR). Super ESPC's are regional IDIQ contracts that allow
agencies to negotiate site-specific ESPC delivery orders with an ESCO without having to
start the contracting process from scratch. In this way, agencies can issue delivery orders for
their own ESPC projects through an established, Governmentwide IDIQ contract, saving
time as well as energy and money. Before Super ESPCs, facility personnel had to do their
own contracting for energy and cost-saving projects. This process took as long as 18 months.
Super ESPCs can reduce the time required to as little as three to six months. In addition,
DOE technical and contract specialists can provide assistance on a reimbursable basis to
guide agency personnel through the process step by step. More information on the Super
ESPC initiative can be found at http://www.eren.doe.gov/femp. 


9.3.2 Developing Delivery Orders under Super ESPC. Federal agencies that desire to
implement a renewable energy or energy efficiency project may choose to place a delivery
order for facilities located in the region covered by the Super ESPC. Federal agencies
interested in participating in the DOE Super ESPC program will sign a Memorandum of
Understanding (MOU) with DOE. NASA and DOE have already established an MOU at the
agency level. DOE may authorize NASA Centers to place delivery orders itself, or may place
the order on behalf of the Center. Centers can tailor the delivery orders to meet their site
specific conditions and needs. Delivery orders issued under the contract are limited to the
ESCO's that were competitively selected for the Super ESPC program. The ESCO's submit
proposals for projects in response to delivery order requests for proposals. The authority to
sign delivery orders under these contracts must be delegated to the Center by the DOE
procuring contracting officer. More detailed information and a copy of the most recent
version of the publication entitled, Delivery Order Guidelines, may be obtained from the
FEMP Web site.


9.3.3 Interagency Agreement. An Interagency Agreement (IA) between DOE and the Center
is always required before the Center can issue a delivery order against the Super ESPC for a
specific project or projects. The IA provides the agreement of the parties on the division of
responsibilities relative to pursuing a delivery order award or awards at Center site(s). At a
minimum, the IA should include the following:


a. A statement of work describing the services to be provided to the Center by DOE.


b. A letter verifying that the Center has the funds to reimburse DOE for services provided
under the IA in support of the delivery order. A reimbursable services schedule is included
in the Super-ESPC Delivery Order Guidelines available from DOE FEMP.


9.3.4 Delivery Order Process. Centers are responsible for being diligent in the selection and
implementation of projects for delivery orders. Centers must first assess the needs and
requirements of their facilities. Prior to initiating a delivery order, agencies must consider: 1)
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requirements of their facilities. Prior to initiating a delivery order, agencies must consider: 1)
facility closure or expansion; 2) environmental constraints (CFCs, PCBs, asbestos); 3)
mission changes; 4) conflicts with other contracts; 5) economic analysis and project
feasibility; and 6) any other unique facility issues. Centers must decide whether an ESPC is
the appropriate contractual vehicle for fulfilling their requirements. In addition, Centers must
assure that the delivery orders and projects implemented are consistent with the ESPC
legislation and regulations. To assist Centers in making these decisions, the DOE Contract
Specialist, Procuring Contracting Officer (PCO) and Contracting Officer's Representative
(COR) are available to answer questions and arrange for technical assistance to agencies. In
addition, the DOE offers training courses to help agencies in making decisions and in
implementing projects.


9.3.5 Contents of a Delivery Order.


9.3.5.1 The following is a list of the documents needed to initiate, process and monitor a
delivery order:


a. IA between DOE and the Center. 


b. Site Technical Data Package (STDP).


c. Delivery Order Request for Proposal (DO RFP), or Delivery Order Project Description
and Requirements (DO PDR).


d. Delivery Order Selection Document.


e. Funding Document.


f. Delivery Order Performance Evaluation.


9.3.5.2 Once it has been determined that there is a Center need and a Center can use the
Super ESPC, there are two approaches to award a delivery order. Awards may be made for
projects that have been identified by the Government or the ESCO, as described below:


a. Government-Identified Project. Once a Center has identified a project and determined
whether or not the economics of the project allow for its viability, it begins the preparation
of a DO RFP. The Center then determines whether to issue the RFP competitively or single
source. Noncompetitive award determinations must be documented using the procedures
described in paragraph 9.3.5.2.c. below. Once this determination has been made, and the DO
RFP issued, the proposals are received, and evaluated. Then the Center selects the ESCO (if
the DO RFP was issued competitively) and determines whether preaward requirements have
been met. If requirements have been met, negotiations and award follow. If they have not
been met, the Center goes to the next highest ranked ESCO giving consideration to price and
technical factors (if DO RFP was issued competitively) or reissues the DO RFP to other
Super ESPC ESCO's (if DO RFP was issued single source).


b. ESCO-Identified Project. The ESCO-identified project route is included in Super ESPCs
to incorporate the intent of the ESPC legislation (42 U.S.C. 8287). The legislation
encourages ESCO's to initiate projects with the Federal agencies. The procedure for
ESCO-identified projects is similar to Government-identified projects. The difference is
primarily in the beginning stages. With an ESCO-identified project, the ESCO must request
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COR approval to submit a proposal to the Center. If approval is given, the ESCO submits an
initial proposal and the Center decides whether to pursue the requirement. If the decision is
made to pursue the project, another decision on whether to issue the project description and
requirements (PDR) single source to the originating ESCO or to compete is made based on
the evaluation of the ESCO's proposal. If the Center decides to compete, a DO RFP is
required to define site and Center specific and administrative requirements. At this point, the
steps are the same, whether Government or ESCO-identified.


c. Noncompetitive Determination. If the agency decides to issue the DO RFP
noncompetitively, the Contracting Officer must prepare a memorandum that provides the
basis for supporting the single source determination. It is not necessary that a formal
justification and approval document be prepared. The technical rationale for the
Government's decision shall be emphasized. The requirements of 41 U.S.C. 253 and FAR
16.505 govern the decision to issue a DO RFP by either noncompetitive or competitive
means. The following are the five exceptions to issuing a competitive DO RFP:


(1) Competition is precluded by the urgency of the requirement;


(2) The requirement is for installation, operation and maintenance of energy conservation
measures (ECMs) that are highly specialized and only one contractor can provide the ECMs
at the level of quality required;


(3) The requirement is a ESCO-identified project;


(4) It is necessary to place an order to satisfy a minimum guarantee under the Super ESPC
contract; and


(5) The requirement is a logical follow-on to a delivery order previously issued to a
contractor on a competitive basis.


9.3.6 The Contracting Process


9.3.6.1 The cognizant CO sends out the notice of intent to award to the selected ESCO and
notifies the unsuccessful offerors if the selection was made on a competitive basis. The
notice of intent to award letter specifies a time frame within which the selected offeror must
conduct the detailed energy survey of facilities and energy systems at the project site.


9.3.6.2 Whether single source or competitive, the Center selects an awardee for the delivery
order project as the "conditional" winner. The selected ESCO must meet certain preaward
requirements, primarily the ESCO verification that it can meet the proposed guaranteed
annual cost savings. The ESCO performs the detailed energy survey of the facilities and
energy systems at the project site and provides a report in accordance the contract.


9.3.6.3 The detailed energy survey will verify the accuracy, and ability to achieve the
estimated annual cost savings as originally proposed. The guaranteed savings may be revised
by the ESCO after the survey, but it must be within the percentage specified in the DO RFP
when compared to the "proposed" guaranteed savings provided in the initial proposal.


9.3.6.4 The Center reviews and approves the report and confirms that the schedules are
consistent with the report findings. The Government's review and approval of the detailed
survey report establishes the basis of the mutual agreement on the energy and facility
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baseline conditions. Therefore, careful review and approval of the report prior to acceptance
is critical as the report will be the basis of the data used in negotiating guaranteed savings
and contractor payments for the term of the delivery order. The Center should verify that all
schedules are consistent with the report results.


9.3.6.5 The cognizant Government CO and technical representatives conduct negotiations
with the selected ESCO. These schedules will be incorporated into the award as will any
new or revised technical requirements/specifications as a result of the detailed energy survey.


9.3.6.6 Once negotiations are completed successfully, the ESCO confirms financing and
bonding for the project. The Center then issues congressional notification, if applicable. The
statute only requires that Congress be notified if the cancellation ceiling of the delivery order
exceeds $10,000,000.


9.3.6.7 Once the ESCO's proposal has been reviewed by the Center, cognizant Government
technical representatives, and the cognizant CO, the CO awards the delivery order. If the
DOE is signing the delivery order, the Center must provide DOE with a funding document
evidencing that funds for the first year's payments are committed.


9.4 Establishing the Baseline


9.4.1 Purpose. The establishment of an agreed-upon baseline for energy savings is essential
to the success of the ESPC. The baseline is used to estimate energy savings and thus to
calculate payments to the ESCO. A baseline should be simple enough to serve as a basis for
billing payments to ESCO's, yet sophisticated enough to differentiate between only those
energy reductions that result from the ESCO's actions and reductions that occur from
changes in building use and weather. Baselines should also be flexible enough to
accommodate changes that occur after the ESPC has been signed (such as changes in
building use or installation mission). The three basic methods for establishing a baseline are:


a. Energy calculations. Calculations are based on information about and energy consumption
history of energy-using building systems and equipment.


b. Regression analysis. A statistical technique that uses historical data derived from meters to
isolate one or more variables that affect energy use (resulting, for instance, in an equation
that relates energy use to weather or building use variables). When historical, metered data
are available, regression analysis defines energy use relative to the entire building and allows
greater flexibility in making ECM recommendations.


c. Simulation. A sophisticated set of engineering calculations that attempts to forecast energy
use on the basis of a building's size and shape, equipment, levels of insulation, and types of
windows and doors.


9.4.2 Baseline Development. The baseline is developed from historical or estimated energy
use data, drawn from a recent, 12-month period of preretrofit energy consumption (estimates
are based on a detailed engineering analysis of the building and its systems/equipment). A
refinement of this is a baseline averages three years worth of utility bills, normalized for
weather. The baseline includes utility, occupancy, and other information that allows the
baseline energy consumption to be accurately compared to the energy consumption after the
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retrofits. The baseline should contain the following occupancy information: the total area of
conditioned space, and the number of hours the building is occupied. The energy bills are
prorated to obtain calendar month consumption in order to match monthly energy
consumption to monthly weather data, and the base load is calculated. The energy sources
are calculated according to temperature sensitivity and ratio of consumption per degree day.
For each month being evaluated, the baseline month is adjusted to reflect changes in weather,
occupancy, equipment, and other variables.


9.4.3 Baseline Adjustment. If facility use changes, the baseline should be altered to reflect
the change. Depending on the change, different methods are used to adjust the baseline. For
example, if the hours of operation change, calculations involving hours are adjusted and all
energy consumption calculations are recalculated. If the use of the building changes, such as
warehouse to office, a mini-audit is performed to verify the changes and adjust the energy
consumption of the systems and subsystems affected.


9.5 Performance Guarantee and Contractor Payments


9.5.1 Cost Savings.


9.5.1.1 Energy cost savings are defined as a reduction in the cost of energy used in Federally
owned buildings from a base cost established by the contract. Energy cost savings may be
achieved as a result of:


a. The lease or purchase of operating equipment or improvements, altered O&M, or technical
services.


b. The more efficient use of existing energy sources by cogeneration or heat recovery.


9.5.1.2 The "split" of energy cost savings each year, and the method of determining the value
of such savings, are specified in the contract and may vary from year to year. NASA Centers
should structure ESPC contracts or delivery orders such that, to the greatest extent possible,
all energy cost savings realized are used to pay annual contract costs. By using this
approach, the Center will be able to eliminate the financial burden much faster and begin to
retain all of the post contract energy cost savings much sooner. In the event that excess
annual cost savings remain after contract payments are made, 50 percent of such savings are
to be retained utilizing reimbursable funds procedures. The retained funds may be used for
other energy efficiency and water conservation activities as authorized by section 152 (f) of
the Energy Policy Act (P. L. 102-486). The remaining 50 percent of savings shall be
deposited in account 803220 (General Fund Proprietary Receipts).


9.5.2 Performance Guarantee. The ESPC should specify the terms and conditions of any
Government payments and performance guarantees. The contract shall provide for a
guarantee of savings to the Center and shall establish payment schedules reflecting such
guarantee, taking into account any capital costs under the contract. Any such performance
guarantee shall provide that the ESCO is responsible for maintenance and repair services for
any energy related equipment, including computer software systems. Centers may incur
obligation pursuant to such contracts to finance energy conservation measures, provided
guaranteed savings exceed the debt service requirements.
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9.5.3 ESCO Payments. Government payments may be made from annual utility and related
O&M funds. The aggregate annual payments by a Center to the utilities and ESCO's, under
an ESPC, may not exceed the amount that the Center would have paid for utilities and
related operations, maintenance and repair costs, without the ESPC as estimated by the
baseline procedure specified in that contract.


9.6 Measurement and Verification (M&V) Procedures


9.6.1 General. Energy savings performance M&V of installed energy conservation projects
typically has two components:


a. Confirming that the baseline conditions are accurately defined, and the proper
equipment/systems are installed and they have the potential to generate the predicted
savings. This confirmation verifies the ECM's potential to perform.


b. Determining the actual energy savings achieved by the installed ECM, which verifies the
ECM's performance.


9.6.2 M&V Methods. Verification of conditions before installation (baseline) and after
installation (post installation) of the ECM is achieved by inspections, spot measurement
tests, and/or commissioning activities. The general approach to determining energy savings
involves comparing baseline and post installation energy use associated with a facility, or
certain systems within a facility. Therefore, energy savings = baseline energy use post
installation energy use. As the ESPC program is based on pay for performance, each ECM
or site covered by a delivery order has a site-specific verification plan to determine the
achieved savings. For each site, the project baseline and post installation energy use are
determined using one or more of the following M&V techniques described in paragraph
9.6.4.3.


9.6.3 M&V Protocols. M&V protocols have been defined by the U.S. Department of Energy
for ESPC projects and task orders, as documented in Measurement and Verification (M&V)
Guidelines for Federal Energy Projects. The ESCO should use the latest version of these
guidelines for site-specific ECM M&V as applicable. In addition, simple monitoring utility
bills can provide a general measure of the energy savings. However, utility bills must be
monitored carefully as other factors affect overall energy usage, such as weather and
occupancy levels.


9.6.4 General Approach to M&V.


9.6.4.1 The general approach to determining energy savings involves comparing energy use
at the project site before the project is implemented and then assessing usage after the
installation. The energy savings are calculated by subtracting post installation usage from
the baseline energy usage. For each site, the project baseline and post installation savings are
determined using various methods including bill analysis, metering, and/or engineering
calculations. First year payments to the ESCO are based on projected savings estimated by
the ESCO. After the first year, the ESCO must provide annual reports that contain the results
of equipment performance assessment and analysis of actual usage data. Payments to the
ESCO for the following year are then adjusted accordingly.
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9.6.4.2 In a post installation M&V verification, the ESCO and Center agree that the proper
equipment components or systems were installed, are operating correctly and have the
potential to generate the predicted savings or renewable generation. Verification methods
may include surveys, inspections, spot metering, and/or continuous metering. The ESCO and
Center, at defined intervals during the term of the contract, will verify that the installed
equipment components or systems have been properly maintained, continue to operate
correctly, and to generate savings. It should be noted that under the ESPC program the
verification of savings is required on an annual basis. 


9.6.4.3 Either after the project is installed, continuously, or at regular intervals, the ESCO
and Center will determine energy savings or renewable energy production in accordance
with an agreed-to M&V method with the verification techniques that are defined in a
site-specific M&V plan. Baseline energy use, post installation energy use, and thus energy
(and cost) savings can be determined using one or more of the following M&V techniques:


a. Engineering calculations.


b. Metering and monitoring.


c. Utility meter billing analysis.


d. Computer simulations (e.g., DOE-2 analysis).


e. Mathematical models (e.g., regression formulas).


f. Agreed-to stipulations by the Center and the ESCO.


9.6.4.4 There are numerous factors that can affect energy savings during the term of a
contract, such as weather, operating hours, process loads and heat exchanger fouling. In
general, an ESPC objective will be to adjust the baseline energy use up or down for factors
beyond the control of the ESCO (e.g., building occupancy or weather) and adjust the post
installation energy use for ESCO-controlled factors (e.g., maintenance of equipment
efficiency).


9.6.5 M&V Options.


The FEMP Measurement and Verification Guidelines are grouped into three categories,
Options A, B, and C. These options are consistent with those defined in the North American
Energy Measurement and Verification Protocols (NEMVP). Three options are provided in
order to provide flexibility in determining energy savings. Selection of the appropriate M&V
approach requires an evaluation of many interrelated parameters, including other ECMs
implemented, existing utility sub-metering, and dynamic changes to the facility. The options
differ in their approach to the level and duration of the retrofit verification measurements.
For instance, Options A and B both focus at the system level, while Option C uses
measurements taken at the whole-building, or whole-facility level. Option A uses short-term
measurements, while Options B and C use continuous or regular interval measurements
during the term of the contract. None of the options are necessarily better than the others.
Each has advantages and disadvantages based on site specific factors and the needs and
expectations of the Center. The three options are described below and summarized in Table
9-1. The Center and the ESCO will select an M&V option and method for each project and
then prepare a site-specific M&V plan that incorporates project specific details.
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Table 9-1. M&V Options Summary


M&V


Option 


Verification


of Potential


To Perform


(and generate


savings) 


Verification of


Performance


(savings)


Performance


Verification


Techniques 


Option A


Verifying that


the measure has


the potential to


perform and to


generate savings


Yes Stipulated 


Engineering


calculations (possibly


including spot


measurements) with


stipulated values 


Option B 


Verifying that


the measure has


the potential to


perform and


verifying actual


performance by


end use 


Yes Yes 


Engineering


calculations with


metering and


monitoring throughout


term of contract 


Option C 


Verifying that


the measure has


the potential to


perform and


verifying actual


performance


(whole building


analysis)


Yes Yes 


Utility meter billing


analysis, possibly with


computer simulation


ract 
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9.6.5.1 Option A.


a. Option A is a verification approach that is designed for projects in which the potential to
perform needs to be verified, but the actual can be stipulated based on the results of the
"potential to perform and generate savings" verification and engineering calculations. Option
A involves procedures for verifying that:


(1) Baseline conditions have been properly defined.


(2) The proper equipment and/or systems have been installed.


(3) The installed equipment components or systems meet the specifications of the contract in
terms of quantity, quality, and rating.


(4) The installed equipment is operating and performing in accordance with the
specifications in the contract and meeting all functional tests.


(5) The installed equipment components or systems continue, during the term of the contract,
to meet the specifications of the contract in terms of quantity, quality and rating, and
operation and functional performance.


b. Option A, therefore, enables the contracting parties to confirm that the proper equipment
components or systems were installed and that they have the potential to generate the
predicted savings. Achieving this level of verification is all that is contractually required for
certain types of performance contracts. Verification of the potential to perform may be done
with inspections and/or spot or short-term metering conducted right before and/or right after
project installation. Annual (or some other shorter, regular interval) inspections may also be
conducted to verify the continued potential of the project to perform and generate savings.


c. With Option A, actual achieved energy or cost savings are predicted using engineering or
statistical methods that do not involve long term measurements. All end-use technologies can
be verified using Option A. Within Option A, various methods and levels of accuracy in
verifying performance are available. The level of accuracy ranges from an inventory method
of ensuring nameplate data and quantity of installed equipment to short-term measurements
for verifying equipment ratings, capacity and/or efficiency.


9.6.5.2 Option B.


a. Option B is for projects in which the potential to perform and generate savings needs to be
verified; and actual performance during the term of the contract needs to be measured
(verified). 


b. Option B involves procedures for verifying the same items as Option A plus verifying
actual achieved energy savings during the term of the contract. Performance verification
techniques involve engineering calculations with metering and monitoring. Option B M&V
involves: confirming that the proper equipment/systems were installed and that they have the
potential to generate the predicted savings, and determining an energy (and cost) savings
value using measured data taken throughout the term of the contract.


c. How accurate the energy savings value must be is defined by the Center or negotiated
with the ESCO. The steps used in measuring or determining energy savings can be more
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difficult and costly than those used in Option A; however, the results will typically be more
precise. Methods used in this option will involve long term measurement of one or more
variables. Long term measurement accounts for operating variations and will more closely
approximate actual energy savings than the use of stipulations as defined for Option A. Long
term measurements do not necessarily increase the accuracy.


9.6.5.3 Option C.


a. Option C is also for projects in which (1) the potential to perform needs to be verified and
(2) actual performance during the term of the contract needs to be verified. Option C
involves procedures for verifying the same items as Option A plus verifying actual achieved
energy savings during the term of the contract.


b. Performance verification techniques involve utility whole building meter analysis and/or
computer simulation calibrated with utility billing data. As such Option C is the one M&V
option that addresses aggregate, coincident demand and energy savings from multiple
resources at a single site. Option C also provides procedures for determining and verifying
the impact of projects that are not directly measurable, or affect loads indirectly, such as
increasing building insulation, or installing low-emittance windows.


c. Option C M&V involves confirming that the proper equipment/systems were installed and
that they have the potential to generate the predicted savings, and determining an energy
savings value using measured utility meter data taken throughout the term of the
performance contract.


d. All end-use technologies can be verified with Option C. This option would be used when
there is a high degree of interaction between installed energy conservation systems and/or
the measurement of individual component savings would be difficult. Accounting for
changes other than those caused by the project is the major challenge associated with Option
C - particularly for long term contracts.


e. As noted previously, the level of certainty, and thus effort, required for verifying the
potential to perform and actual performance will vary from project to project. Drafting of an
RFP to select an ESCO or the actual contract should be done with serious consideration of
M&V requirements, reviews and costs.


9.6.6 Sub-metering. Sub-metering of the system or subsystem that is being retrofitted with
ECMs is another preferred method to for measuring and verifying energy savings. The
systems are monitored both before and after the ECM installations. However, other factors
affecting the energy consumption of the system need to be accounted for during the
submetering period. The ESCO should perform an energy audit each year to monitor the
energy savings and condition of the upgrades that provides a measure of the energy savings
and ensures that the equipment is performing at optimum efficiency.
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CHAPTER 10. Utility Energy-Efficiency
Service Contracts (UESC) and Demand-Side
Management (DSM) Programs 


10.1 UESC 


10.1.1 In addition to ESPC, EPACT and Executive Order 13123 authorize UESC as another
alternative financing method for Federal energy efficiency and water conservation projects. These
programs range from rebates on a piece of equipment all the way to delivering a complete turnkey
project. 


10.1.2 Services provided for a project can range anywhere from auditing to installation and
commissioning, including financing the entire project. Utilities may cover the capital costs of the
project in consideration of the energy savings the retrofits will produce. In this arrangement, the net
cost to the Federal agency remains the same or less than the status quo, and the agency saves time
and resources by using the "one-stop shopping" provided by the utility. 


10.1.3 Many utilities offer their customers a wide range of products and services related to the
implementation of energy efficiency and/or renewable energy projects. Typical offerings include:
financing; financial incentives; rebates; and various technical services such as audits, engineering
design, billing analysis, equipment procurement and installation, operation and maintenance, and
M&V. 


10.1.4 Typically, utility programs are site-specific and customized to the needs of a particular agency
or facility. Negotiating the terms of the agreement with the utility can be time consuming.
Contacting the utility is the best way to determine the programs that are available in a given region or
to a given facility. Utility programs typically make use of the following agreement types: 


a. Areawide Contracts (AWC). AWCs are agreements between GSA and a specific utility. Once
GSA signs an AWC with a utility, any agency located in the utility's service territory can make use
of it. In October 1995, a special authorization for energy management and energy efficiency was
incorporated into the AWCs. With an AWC, the agency places their authorizations for a specific
project under the AWC.


b. Basic Ordering Agreements (BOA). BOAs are agreements between any agency and a utility.
Although GSA can place a BOA, agencies are free to place their own BOAs with local utilities. The
procedure to use a BOA is to place delivery orders under the agreement, detailing the needs of a
specific site.


c. Agency Model Agreements. The agency model agreement is a new type of agreement that has
emerged over the last year. This agreement contains terms and conditions specific to a give agency.
These terms and conditions can vary from agency to agency. Agencies can develop models through
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the Edison Electric Institute (EEI) to develop terms and conditions that are agreeable to both the
agency and the utility. The DOD and EEI developed the first agency specific model agreement that
became available in April 1997. 


10.1.5 Additional information on utility partnership opportunities can be obtained directly from
FEMP or the local utility.


10.2 DSM Programs


10.2.1 DSM programs are utility-sponsored programs that encourage modification of electric or gas
energy consumption patterns through energy efficiency improvements and load management.
Historically, utilities have subsidized DSM programs. However, in a competitive market, regulated
utilities are forced to cut costs, which shifts the focus to revenue generating operations. There are
still many offerings available to Centers. Energy managers should contact their local utility provider
to check the status of DSM programs before proceeding with energy-related projects. 


10.2.2 Reserved.


a. Reserved.


b. Reserved.


c. Reserved.


d. Reserved.


e. Reserved.


f. Reserved. 


10.2.3 Reserved.
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Appendix A. 


RESERVED
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APPENDIX C. Summary of Legislation and
Executive Orders Fostering Federal Energy
Efficiency


C.1 Legislation for Federal Facilities and Operations


C.1.1 Reference. Most of the following material is from the U.S. Congress Office of Technology
Assessment (OTA), "Energy Efficiency in the Federal Government: Government by Good
Example?," OTA-E-492, U.S. Government Printing Office, May 1991.


C.2.1 General. Congress has addressed the issue of improving energy efficiency in the facilities it
owns and leases and in its operations several times since the mid-1970s. Each new piece of
legislation has combined past experience with new approaches in an effort to promote further
efficiency gains in Federal agencies.


C.2.2 Energy Policy and Conservation Act (EPCA), 42 U.S.C. 6201 et seq. The EPCA of 1975 was
the first major piece of legislation to address Federal energy management, directing the President to
develop a comprehensive energy management plan, including procurement practices, and a 10-year
building plan. The EPCA included few details, leaving those to the executive branch. The EPCA
also amended the Motor Vehicle Information and Cost Savings Act to require that the Federal
automotive fleet meet or exceed the corporate average fuel economy mileage standards.


C.2.3 Department of Energy Organization Act (DOEOA), 42 U.S.C. 7101 et seq. Section 656 of the
DOEOA of 1977 established the Federal Interagency Energy Policy Committee (often called the
"656 Committee"). The 656 Committee is a senior agency management group comprising an
assistant secretary or assistant administrator from each of the Departments of Defense, Commerce,
House and Urban Development, Transportation, Agriculture, and Interior; from the U.S. Postal
Service; and from the General Services Administration. The NASA and the Department of Veterans
Affairs have also designated members for the committee. The committee is intended to strengthen
energy conservation programs that emphasize productivity through the efficient use of energy and to
concurrently encourage interagency cooperation in energy conservation. It meets periodically to
discuss policy options and review agency progress toward Federal conservation goals. One of its
purposes is to focus the attention of top Federal agency management on the tasks and missions
related to national energy objectives rather than on the tasks of a particular agency.


C.2.4 National Energy Conservation Policy Act (NECPA), 42 U.S.C. 8251 et seq. In the NECPA of
1978, Congress took a more active role in defining detailed steps to be followed by the executive
agencies. Several of the steps included in this legislation had been set forth by the President in
Executive Order (EO) 12003 in 1977 (see below). For example, where the EPCA directed the
President to develop an energy-related procurement policy, the NECPA specified the use of a
"life-cycle costing methodology" as the basis of policy. Similarly, where the EPCA directed the
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President to develop a 10-year building plan, the NECPA included details such as which buildings
were subject to energy audits (all those exceeding 1000 square feet). Both of these NECPA
provisions were part of EO 12003. Unlike EO 12003, the NECPA set no goal for percentage
reduction in energy use, but instead specified the minimum rate at which Federal buildings had to be
retrofit with all cost-effective measures. All buildings were to have been retrofit by 1990. The main
provisions of the NECPA were codified as the Federal Energy Initiative.


C.2.5 Federal Energy Management Improvement Act (FEMIA), Public Law 100-615. The FEMIA
of 1988 amended the NECPA and modified and added several provisions to the Federal Energy
Initiative. A central provision was the establishment of a goal to reduce energy consumption per
square foot in Federal buildings by 10 percent between 1985 and 1995. Operations energy (i.e.,
energy used for transport or in energy-intensive activities such as nuclear reactors) was not included.
FEMIA marked the first time that Congress specified the level of savings that should be achieved.
Also, as an incentive to encourage use of SES contracts, Congress allowed agencies to retain a
portion of cost savings for future energy conservation measures. Furthermore, the FEMIA created an
Interagency Energy Management Task Force, and directed the Department of Energy (DOE) to
carry out an energy survey in a representative sample of Federal buildings to: (1) determine the
maximum potential cost-effective energy savings that may be achieved, and (2) make
recommendations for cost-effective energy efficiency and renewable energy improvements.


C.2.6 Energy Policy Act of 1992 (EPACT), Public Law 102-486. EPACT Title I, Subtitle F, Federal
Agency Energy Management , establishes Federal agency goals and requirements and amends the
NECPA to reflect and supplement goals and requirements set forth in EO 12759. The EPACT:


a. Requires that all energy and water conservation measures with Life-Cycle Cost (LCC) paybacks
of less than 10 years be installed in all Federal buildings by January 1, 2005.


b. Contains provisions regarding energy management requirements, LCC methodology, budget
treatment for energy conservation measures, incentives for Federal agencies, reporting requirements,
new technology demonstrations, and agency surveys of energy-saving potential.


c. Authorizes GSA to receive rebates, other incentive payments, or goods and services from utilities
and deposit funds into the Federal Buildings Fund for use in energy management improvement
programs; and requires GSA to report annually to Congress on its activities related to Federal agency
energy management.


d. Amends sections of the NECPA relating to shared energy savings (SES), provides new language
giving agencies authority to enter into energy performance contracts, and describes the methodology
of contract implementation.


e. In regard to intergovernmental energy management planning and coordination, requires GSA,
along with the Interagency Energy Management Task Force, to hold five conference workshops in
FY93 on energy management, conservation, efficiency, and planning strategy, and to hold biennial
workshops in each of the 10 standard Federal regions thereafter.


f. Requires Federal agencies to establish and maintain programs to train energy managers and to
increase the number of trained energy managers within each agency. The Act defines a "trained
energy manager" as "a person who has completed a course of study in the areas of: (1) fundamentals
of building energy systems, (2) building energy codes and applicable professional standards, (3)
energy accounting and analysis, (4) LCC methodologies, (5) fuel supply end pricing, and (6)
instrumentation for energy surveys and audits."


g. Requires DOE to make available energy audit teams for Federal facilities and to establish
programs to monitor the implementation of energy efficiency improvements based on energy audit
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team recommendations.


h. Directs the OMB to issue guidelines for accurately assessing energy use in Federal buildings or
facilities to be used in agency reports to DOE, and directs GSA to report annually on the estimated
energy costs for leased space in which the Government does not pay these costs directly.


i. Directs agency Inspectors General to assess agency compliance with existing energy management
requirements as well as the accuracy of energy-use and cost data reported by Federal agencies, and
encourages periodic review.


j. Directs GSA, DoD, and Defense Logistics Agency to identify energy-efficient products on the
Federal supply schedules that offer significant potential for LCC savings.


k. Requires DOE to report to Congress on options for financing conservation measures, including an
assessment of the investment required and the possible use of revolving funds.


l. Directs agencies to establish criteria for improving energy efficiency in Federal facilities operated
by contractors and to include such criteria in all cost-plus, award-fee contracts.


m. Confirms and expands upon the activities and goals of Section 11 of EO 12759 dealing with
Federal fleets. Amends the Alternative Motor Fuels Act (AMFA) to include all types of alternative
fuels and all types of light duty trucks, and changes the definition of fleet to "20 or more vehicles in
metropolitan areas of more than 250,000 people." Requires consideration of pollution-reduction
potential, requires alternative fuel use in dual-fuel use, requires 50 percent domestic fuels, requires
heavy-duty use and disposal reports, and repeals termination of the AMFA. Requires the use of
commercial refueling facilities if available, but authorizes funds for refueling facilities if necessary.


n. Mandates fleet requirements for new acquisitions to the Federal fleet [i.e., FY93, 5,000
alternative-fuel vehicles (AFVs); FY94, 7,500 AFVs; FY95, 10,000 AFVs; FY96, 25 percent;
FY97, 33 percent; FY98, 50 percent; and FY99, 70 percent]. Allows allocation of AFV incremental
costs to be spread over all agency vehicles and authorizes funds as necessary for fiscal years 1993 to
1998.


o. Requires DOE and GSA to establish an agency promotion, education, and coordination program;
allows GSA to offer leased AFVs at lower costs as an incentive for three years; requires GSA to
establish a recognition and incentive program for Federal employees; directs GSA to measure the
use of alternative fuels in dual-fuel vehicles; and reduces data collection required to a representative
sample.


C.3 Executive Orders for Federal Energy Efficiency


C.3.1 Reference. The material in this paragraph is also mostly from the OTA except for EO's 12902,
13123, 13148, and 13149.


C.3.2 EO 11912, "Delegation of Authorities Related to Energy Policy and Conservation," 3 CFR
(1976 Compilation). There have been several EO's related to Federal energy efficiency. The earliest
was EO 11912 of 1976, which delegated authorities related to energy and conservation. Among
other things, this order defined the following roles of various Cabinet Departments with
responsibility for Federal energy use:


a. The Administrator of GSA was designated to take on the functions assigned to the President by the
Motor Vehicle Information and Cost Savings Act, as amended, directing that rules be established to
require the Federal fleet to achieve an average fuel economy of at least that applicable to vehicle
manufacturers.
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b. The Administrator of the Federal Energy Administration (now the Secretary of Energy) was made
responsible for coordination of a 10-year energy conservation plan for Federal buildings, energy
conservation and rationing contingency plans, and preparation of annual reports to be submitted to
Congress as required by the EPCA.


c. The Administrator of the Office of Federal Procurement Policy was required to provide policy
guidance for application of energy conservation and efficiency standards in the Federal procurement
process as mandated by the EPCA.


C.3.3 EO 12003, "Relating to Energy Policy and Conservation," 3 CFR (1977 Compilation). EO
12003, issued in 1977, amended EO 11912 and aggressively expanded the requirements of the
Energy Policy and Conservation Act of 1975. For example, it specified a goal of a 20 percent
reduction in energy use per square foot in existing Federal buildings and required the Federal
automobile fleet to exceed the minimum statutory requirement by 4 miles per gallon beginning in
fiscal year 1980. As noted above, some of its provisions are also found in the NECPA. Key
provisions of EO 12003 include the following:


a. The Administrator of the Federal Energy Administration (now the Secretary of Energy) was
directed to accomplish the following:


(1) Develop, implement and oversee a 10-year energy conservation plan for Federal buildings over
5,000 square feet for the 1975 to 1985 period which would achieve a 20 percent reduction in energy
use in existing buildings and a 45 percent reduction in all new buildings.


(2) Establish a life-cycle-cost methodology.


(3) Report to Congress annually on the progress of the plan.


b. The Administrator of GSA was directed to ensure the following:


(1) All passenger automobiles purchased by executive agencies exceed the manufacturers' corporate
average fuel economy standard under the Motor Vehicle Cost and Information Act.


(2) The Federal passenger automobile fleet exceeds minimum statutory requirements by 2 miles per
gallon in fiscal year 1978, and by 4 miles per gallon beginning in 1980.


(3) The Federal light truck fleet also meets minimum standards, although not required under the
Motor Vehicle Cost and Information Act.


C.3.4 EO 12083, "Relating to Certain Functions Transferred to the Secretary of Energy by the
Department of Energy Organization Act," 3 CFR (1978 Compilation). In 1978, EO 12083 created
an Energy Coordinating Committee composed of the Secretaries of the major Federal agencies. Its
mission is to assure Federal coordination on energy-related matters, including both policy initiatives
and resource allocation. In addition to the committee, an Executive Council was formed consisting
of the Secretary of Energy, Chairman of the Council of Economic Advisors, Assistant to the
President for Domestic Affairs and Policy to fulfill the functions of the committee during periods
when the committee was not meeting.


C.3.5 EO 12375, "Motor Vehicles," 3 CFR (1982 Compilation). EO 12375 of 1982 further amended
EO 11912 to reduce the required Federal passenger automobile fleet efficiency established in EO
12003. Whereas EO 12003 required the Federal passenger fleet to exceed manufacturers' average
fleet efficiency by 4 miles per gallon, EO 12375 required only that the Federal fleet meet the
manufacturers' average efficiency and that light trucks meet standards set by the Secretary of
Transportation. This EO contrasted sharply with EO 12003, which was far more ambitious and went
beyond some minimum requirements set by Congress.
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C.3.6 EO 12759, "Federal Energy Management," 3 CFR (1991 Compilation). On April 17, 1991,
EO 12759 was issued with provisions to accomplish the following:


a. Extend the FEMIA Federal building reduction goal to 2000, requiring BTU per gross square foot
to be reduced 20 percent from 1985 levels.


b. Require agencies to prescribe policies for improving energy efficiency of industrial facilities by at
least 20 percent in 2000 compared to 1985.


c. Minimize petroleum use.


d. Procure energy-efficient goods and products by Federal agencies based on life-cycle cost.


e. Provide for Federal agency participation in DSM services offered by utilities.


f. Provide new Federal vehicle fuel efficiency requirements and outreach programs.


g. Promote procurement of alternative fuel vehicles for the Federal fleet.


C.3.7 EO 12844, "Federal Use of Alternative Fueled Vehicles," 3 CFR (1993 Compilation). EO
12844, issued on April 21, 1993, requires the Federal Government to acquire alternative-fuel
vehicles. (AFVs) in numbers that exceed the EPACT requirements (i.e., FY93, 7,500 AFVs; FY94,
11,250 AFVs; FY95, 15,000 AFVs; FY96, 35 percent; FY97, 40 percent; FY98, 60 percent; and
FY99, 80 percent).


C.3.8 EO 12845, "Requiring Agencies to Purchase Energy Efficient Computer Equipment," 3 CFR
(1993 Compilation). EO 12845, issued on April 21, 1993, establishes energy-efficient acquisition
standards for computer equipment. Microcomputers, including personal computers, monitors, and
printers, must meet the EPA ENERGY STAR(r) requirements for energy efficiency (i.e., a standby
low power feature) so long as the additional costs of the equipment are offset by the potential energy
savings. Exemptions to this requirement are permitted on a case-by-case basis (as approved by the
Agency Head). Note: All exempted acquisitions must be reported annually to the General Services
Administration.


C.3.9 EO 12902, "Energy Efficiency and Water Conservation at Federal Facilities," 3 CFR (1994
Compilation). On March 8, 1994, EO 12902 was issued with provisions to accomplish the following:


a. Expand the Federal building reduction goal from the previous 20 percent of BTU per gross square
foot by the year 2000 from 1985 levels to 30 percent by the year 2005.


b. Require agencies to develop and implement a program to increase energy efficiency in industrial
buildings by at least 20 percent by the year 2005 as compared to the 1990 benchmark, to the extent
these measures are cost-effective. Also, all cost-effective water conservation projects are to be
implemented in these facilities.


c. Require agencies to conduct prioritization surveys for energy and water of all their facilities within
18 months of the date of this order. A prioritization survey was defined as a rapid assessment that
will be used to identify those facilities with the highest priority projects based on the degree of
cost-effectiveness and to schedule comprehensive facility audits prior to project implementation.


d. Require agencies to develop and begin implementing a 10-year plan to accomplish comprehensive
facility audits based on the prioritization surveys. Approximately 10 percent of facilities are to be
completed each year.


e. Require agencies to develop and implement a plan to improve energy and water efficiency in
exempt, i.e., mission variable, facilities. Also, the prioritization surveys are to provide a basis for
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agencies to refine their designation of facilities as exempt.


C.3.10 EO 13031, "Federal Alternative Fueled Vehicle Leadership," 3 CFR (1996 Compilation).
EO 13031, issued on December 13, 1996, supersedes EO 12844 and reinstates the EPACT
requirements for acquisition of alternative fueled vehicles by Federal agencies (i.e., 25 percent in FY
1996, 33 percent in FY 1997, 50 percent in FY 1998, and 75 percent in FY 1999 and thereafter).
This requirement applies to general-purpose vehicles located in metropolitan statistical areas with
populations of 250,000 or more. The acquisition requirements apply to vehicles leased from GSA,
acquired directly from auto manufacturers, commercial leases, or conversion of conventionally
fueled vehicles. The Order also establishes reporting credits for zero-emission vehicles and medium-
and heavy-duty dedicated alternative fueled vehicles.


C.3.11 EO 13123, "Greening the Government Through Efficient Energy Management," 3 CFR
(1999 Compilation). EO 13123, issued on June 3, 1999, supersedes EO 12902. This EO builds on
and incorporates many of the provisions of EO 12902, expanding its scope and strengthening its
management and implementation mechanisms. It increases the energy efficiency goal for buildings
to a 35 percent reduction in energy consumption per gross square foot by 2010, compared to 1985.
The EO enlarges the number of facilities subject to energy reduction goals by establishing new goals
for energy-intensive facilities and by making exemption criteria more stringent. The EO also
requires a 30 percent reduction in greenhouse gas emissions attributable to Federal facility
operations by 2010, compared to 1990. The Order also includes explicit statements to increase the
use of renewable energy, reduce the use of petroleum, and conserve water.


C.3.12 EO 13148, "Greening the Government Through Leadership in Environmental Management,"
3 CFR (2000 Compilation). EO 13148, issued on April 21, 2000, supersedes several EO's and the
Executive Memorandum on Environmentally Beneficial Landscaping of April 26, 1994. This EO
requires Federal agencies to: 1) integrate environmental accountability into day-to-day
decision-making and long-term planning processes across all agency missions, activities, and
functions, 2) develop and implement environmental management systems and environmental
compliance audit programs, 3) prevent or reduce pollution at its source, 4) reduce reported Toxic
Release Inventory releases and offsite transfers of toxic chemicals for treatment and disposal by 40
percent by the end of 2006, 5) reduce the use of selected toxic chemicals, hazardous substances, or
generation of pollutants by 50 percent by the end of 2006, 6) phase out the procurement of Class 1
ozone-depleting substances for all nonexempted uses by the end of 2010, and 7) promote sustainable
management of Federal facility lands through environmentally sound landscaping practices.


C.3.13 EO 13149, "Greening the Government Through Federal Fleet and Transportation
Efficiency," 3 CFR (2000 Compilation). EO 13149, issued on April 21, 2000, superseded EO
13031. This EO reiterates EPACT Section 303 requirements for acquisition of alternative fueled
vehicles by Federal agencies (i.e., 75 percent of new vehicles acquisitions must be alternative fueled
vehicles) and directs Federal agencies to take a leadership role in the reduction of vehicular
petroleum consumption. In particular, each agency operating 20 or more motor vehicles within the
United States, must develop and implement a strategy for reducing its entire vehicle fleet's annual
petroleum consumption by at least 20 percent by the end of FY 2005, compared with FY 1999
petroleum consumption levels, through increases in fleet efficiencies and the use of alternative fuels.
Agencies must ensure that alternative fueled vehicles are in operation and use alternative fuels a
majority of the time. Agencies must also increase the average EPA combined fuel economy of new
conventional light-duty vehicle acquisitions by 1 mpg by FY 2002 and 3 mpg by FY 2005,
compared to FY 1999.


C.3.14 Executive Memorandum on Cutting Greenhouse Gases through Energy Savings Performance
Contracts. This Executive Memorandum, dated July 25, 1998, directs all Federal agencies to: 1)
maximize use of the Energy Saving Performance Contracting authority provided by EPACT; 2)
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propose ways to procure electricity produced using cost-effective renewable sources; 3) maximize
efforts to earn ENERGY STAR(r) labels for facilities; and 4) use all available financing mechanisms
to make Federal buildings more energy efficient and install renewable energy production systems,
such as those called for in the Million Solar Roofs Initiative.
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APPENDIX D. Plan Of Action for Emergency
Electricity Reduction at Federal Facilities


General


1. Establish/enhance communications with the local utility company. Understand their needs for load
reductions. Work with the local utility to develop the individual facility plan. 


2. Identify load reduction measures appropriate for the facility. Investigate separating loads into: (1)
Life, health and safety driven; (2) Mission critical; and, (3) Noncritical. If not separately switchable,
investigate modifying systems to allow terminating or reducing noncritical loads.


3. Establish a system to alert employees of expected high demand days including, but not limited to
E-mail, voice mail, or public address announcement to all employees. Communicate early to allow
employees to take load reduction measures at home and to dress appropriately.


4. Monitor total facility demand and demands for individual major loads (if separate metering is
available). Monitor weather forecasts to predict high demand days and be proactive in
communicating with the local utility to assess need to reduce load.


5. Initiate load reduction measures. Employees can take steps to reduce lighting, personal computers
and appliances electricity use. While energy efficiency should be encouraged on a daily basis, stress
the need for increased diligence to alleviate the emergency. Heating and air-conditioning operating
changes and other system-wide measures should be accomplished by facilities management. Federal
facilities that have energy management and control systems are well suited for this task. Facilities
should also consider additional measures appropriate for site specific circumstances.


6. Encourage employees to reduce electrical loads in their homes, to reduce demand on the utility
system. If no one is at home during the workday, unneeded appliances and lights should be turned
off, and air-conditioning thermostats should be set higher before departing for the day. Also, some
utilities offer cost incentives to residential customers who allow the utility to remotely cycle off
power to air-conditioning and electric water heating systems. Periods without power are limited, so
that comfort is not sacrificed. Encourage employees to participate in these programs, to assist the
local utility, while reducing their electricity bill.


7. Enhance employee awareness of energy efficiency through training and less formal methods.
Provide mandatory and voluntary training opportunities on smart energy practices so that employees
can practice energy efficiency during emergency periods and year-round. In addition to training, run
public service announcements about energy efficiency on televisions in cafeterias and other public
use areas; send periodic e-mail messages about turning off lights and computers and implementing
other efficiency practices; post signs or billboards near light switches or communal printers; and
consider holding annual energy fairs prior to seasonal emergency periods to provide additional
information for employees about how to manage energy use in the work place and in their homes.
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Lighting Measures


1. Turn off fluorescent lights when leaving an area for more than 1 minute. (During
nonemergencies, 5 minutes is recommended, to keep from excessively reducing lamp life). Turn off
incandescent lights when leaving areas for any period of time.


2. In areas with sufficient day lighting, turn off lights. Adjust blinds, if available, to reduce glare.


3. Use task lighting and turn off general lighting, where it is feasible to maintain sufficient lighting
levels for safety and productivity.


4. Turn off display and decorative lighting.


5. Reduce parking lot and other exterior lighting consistent with safety and security requirements.


Personal Computers And Appliance Measures


6. Turn off printers when not in use.


7. Turn off monitors when not in use.


8. Ensure ENERGY STARÂ® power down features are activated.


9. If computers do not have ENERGY STARÂ® features available, turn them off when leaving the
office for more than 30 minutes.


10. Ensure personal appliances, such as coffee pots and radios are turned off.


Heating and Air-Conditioning Measures


11. Reduce building operating schedules to limit operation of heating and cooling systems during
noncore hours (e.g. nights and weekends).


12. Widen "no conditioning" temperature bands for both heating and cooling.


13. Precool building(s) below normal temperature settings prior to onset of peak demand period.
Make sure to tell employees about this practice, so that they will not operate space heaters. During
peak demand period, allow space temperatures to drift back up to normal settings (or as much as 5oF
above normal settings).


14. Allow casual attire, to make higher temperatures more acceptable.


15. Where systems allow, lower chilled water temperatures several degrees below normal settings
prior to peak periods and allow to drift above normal settings during peak periods.


16. Duty cycle air handling units off. Ensure adequate outside air flow rates to maintain indoor air
quality.


17. Ensure that ventilation grilles and fan coil units are not blocked by books, flowers, debris, or
other obstructions. This will improve air-conditioning system efficiency and improve comfort.


Other
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18. Operate emergency generators (many agencies have negotiated financial incentives from their
local utility for operating generators). Ensure that generators have ample fuel for emergency
operation and have been tested routinely. Turn off shore power to ships in dock and operate ship
power systems. Make mobile utility system electrical generating equipment available to the local
utility.


19. Shut off selected elevators and escalators. Ensure accessibility needs are met.


20. Where feasible, schedule high electrical energy use processes during off peak periods.


21. Encourage employees to not use copiers during peak demand period. Turn off selected copiers.
Ensure power saver switch on copiers is enabled.


22. Turn off unnecessary loads such as fountain pumps.


Long Term Solutions


23. Consider purchasing interruptible power for selected loads with high electrical demand, and
which will not suffer adverse consequences in the event of the utility turning off power. The cost
savings from the lower rate may far outweigh the inconvenience of power being turned off within
the interruption limitations agreed to in the utility contract.


24. Consider installing submetering to identify high intensity loads to be shed during emergencies.


25. Investigate thermal storage systems or alternative energy sources for air-conditioning.


26. Install motion sensors and separate lighting circuits to allow turning off unneeded lights. (Some
agencies have installed switching to separate public areas from agency work spaces).


27. Install an EMCS to allow shedding and monitoring loads from one central location. If
noncritical loads are not separately switchable, modify systems to allow terminating. Local utilities
or ESCO's can assist with this effort.


28. Consider adding onsite generation using micro-turbines, fuel cells, combined heat and power,
renewable, or other ppropriate technology.
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Appendix H: Federal Life-Cycle Costing
Procedures and Supporting Software


H.1 Federal agencies are required to evaluate energy-related investments on the basis of minimum
life-cycle costs (10 CFR Part 436). A life-cycle cost evaluation computes the total long-run costs of a
number of potential actions, and selects the action that minimizes the long-run costs. When
considering retrofits, sticking with the existing equipment is one potential action, often called the
baseline condition. The life-cycle cost (LCC) of a potential investment is the present value of all of
the costs associated with the investment overtime.


H.2 The first step in calculating the LCC is the identification of the costs. Installed Cost includes
cost of materials purchased and the labor required to install them (for example, the price of an
energy-efficient lighting fixture, plus cost of labor to install it). Energy Cost includes annual
expenditures on energy to operate equipment. (For example, a lighting fixture that draws 100 watts
and operates 2,000 hours annually requires 200,000 watt-hours (200 kWh) annually. At an
electricity price of $0.10 per kWh, this fixture has an annual energy cost of $20.) Nonfuel O&M
includes annual expenditures on parts and activities required to operate equipment (for example,
replacing burned out light bulbs). Replacement Costs include expenditures to replace equipment
upon failure (for example, replacing an oil furnace when it is no longer usable).


H.3 Because LCC includes the cost of money, periodic and a periodic maintenance (O&M) and
equipment replacement costs, energy escalation rates, and salvage value, it is usually expressed as a
present value, which is evaluated by


LCC = PV(IC) + PV(EC) + PV(OM) + PV(REP) 


where


PV(x) denotes


"present value of


cost steam x," IC is


the installed cost,


EC is the annual


energy cost, OM is


the annual


non-energy O&M


cost, and REP is the


future replacement


cost. 
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H.4 Net present value (NPV) is the difference between the LCCs of two investment alternatives,
e.g., the LCC of an energy-saving or energy cost-reducing alternative and the LCC of the existing,
or baseline, equipment. If the alternative's LCC is less than the baseline's LCC, the alternative is said
to have a positive NPV, i.e. it is cost-effective. NPV is thus given by


NPV = PV(EC0) - PV(EC1)) + PV(OM0) - PV(OM1)) + PV(REP0) - PV(REP1)) - PV(IC) or NPV
= PV(ECS) + PV(OMS) + PV(REPS) - PV(IC)


where


subscript 0 denotes the existing or baseline


condition, subscript 1 denotes the energy cost


saving measure, IC is the installation cost of


the alternative (note that the IC of the


baseline is assumed zero), ECS is the annual


energy cost savings, OMS is the annual


nonenergy O&M savings, and REPS is the


future replacement savings.


H.5 Levelized energy cost (LEC) is the breakeven energy price (blended) at which a conservation,
efficiency renewable, or fuel-switching measure becomes cost-effective (NPV>= 0). Thus, a
project's LEC is given by


LEC = (PV(OMS) + PV(REPS) - PV(IC))/EUS


where


EUS is the annual energy use savings (energy


units/yr). Savings-to-investment ratio (SIR) is


the total (PV) savings of a measure divided


by its installation cost:


SIR = (PV(ECS) + PV(OMS) + PV(REPS))/PV(IC). 


H.6 Some of the tedious effort of life-cycle cost calculations can be avoided by using the Building
Life-Cycle Cost software, BLCC, developed by NIST. For copies of BLCC, call the FEMP Help
Desk at (800) 566-2877.


H.7 Centers can obtain the ECONPACK for Windows software from a CD-ROM program
distributed through the National Institute of Building Sciences (NIBS), Construction Criteria Base
(CCB), and available through the Center's NASA SPECSINTACT construction specifications
manager. The software can be used for 30 days if arrangements are made to "unlock" the software by
contacting the developer at the following address:


U.S. Army Corps of Engineers 
Engineering and Support Center, Huntsville (ECONPACK) 
P.O. Box 1600 
Huntsville, AL 35807-4301 
Telephone No.: (256) 895-1838
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Centers can also obtain additional information on the ECONPACK Program and download the latest
version of the software from the U.S. Army Corps of Engineers Military Program (CEMP) Web site
at: http://www.hq.usace.army.mil/cemp/e/ec/econ/econ.htm
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APPENDIX K. Resources for Lighting and
Waste Disposal Information 


K.1 Lighting and Waste Disposal Resources


K.1.1 EPA Regional Offices


a. Region III (PA, WV, VA, MD, DE, DC) 
Environmental Protection Agency
841 Chestnut Building
Philadelphia, PA 19107
(215) 597-9800


b. Region IV (TN, KY, NC, SC, GA, AL, MS, FL) 
Environmental Protection Agency
345 Courtland Street, NE
Atlanta, GA 30365
(404) 347-4727


c. Region V (IL, WI, IN, MI, MN, OH) 
Environmental Protection Agency
77 West Jackson Boulevard
Chicago, IL 60604-3507
(312) 353-2000


d. Region VI (NM, TX, OK, AR, LA) 
Environmental Protection Agency
First Interstate Bank Tower at Fountain Place
12th Floor, Suite 1200
1445 Ross Avenue
Dallas, TX 75202-2733
(214) 665-6444


e. Region IX (CA, NV, AZ, HI, American Samoa, Guam) 
Environmental Protection Agency
75 Hawthorne Street
San Francisco, CA 94105
(415) 744-1305


K.1.2 EPA Lighting Upgrade Manual


a. U.S. Environmental Protection Agency
Office of Air and Radiation 6202J
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EPA 430-B-95-003, January 1995
http://www.epa.gov/oar/


K.1.3 State Solid and Hazardous Waste Agencies


a. Alabama: Department of Environmental Management
Land Division (Solid/Hazardous Waste) 
1751 Federal Drive
Montgomery, AL 36130
(205) 271-7761/7735


b. California: Department of Toxic Substances Control
P.O. Box 806
Sacramento, CA 95812-0806
(916) 322-0712


c. District of Columbia: Department of Consumer and Regulatory Affairs
Environmental Regulation Administration
Pesticides, Hazardous Waste, and Underground Storage Tank Division
Hazardous Waste Management Branch
2100 Martin Luther King Jr. Avenue, SE, Suite 203
Washington, DC 20020
(202) 404-1167


d. District of Columbia: Department of Public Works
Public Space Maintenance Administration
Bureau of Sanitation Services (Solid Waste Disposal/Recycling) 
2750 South Capitol Street, SE
Washington, DC
(202) 767-8512


e. Florida: Bureau of Solid and Hazardous Waste
Department of Environmental Protection
2600 Blair Stone Road
Tallahassee, FL 32399-2400
(904) 488-0300


f. Louisiana: Department of Environmental Quality
Office of Solid and Hazardous Waste
Solid Waste Division
P.O. Box 44307
Baton Rouge, LA 70804
(504) 765-0355


g. Maryland: Department of Environment
Toxic Operations Program
2500 Boening Highway
Baltimore, MD 21224
(410) 631-3345


h. Mississippi: Department of Environmental Quality
Office of Pollution Control
P.O. Box 10358
Jackson, MS 39209
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(601) 961-5171


i. New Mexico: New Mexico Environmental Department
Harold Runnels Building
P.O. Box 26110
Santa Fe, NM 87502
Hazardous and Radioactive Materials Bureau: (505) 827-4308
Solid Waste Bureau: (505) 827-2775


j. Ohio: Environmental Protection Agency
Office of Solid and Hazardous Waste
P.O. Box 1049
1800 Watermark Drive
Columbus, OH 43266-0149


k. Texas: Texas Water Commission
P.O. Box 13087
1700 North Congress Avenue
Austin, TX 78711-3087
(512) 463-7830


l. Virginia: Virginia Department of Environmental Quality
Special Solid Waste Program
P.O. Box 10009
Richmond, VA 22240
(804) 527-5357


K.1.4 National Hotlines


a. Toxic Substances Control Act (TSCA) Assistance Information Hotline: (202) 554-1404


b. RCRA/CERCLA Hotline: (800) 424-9346; in the Washington, DC metro area: (703) 412-9810


c. CERCLA National Response Center (NRC) Hotline: (800) 424-8802
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APPENDIX V. DOE Guidance on Facility Water
Management Plans and Water Efficiency
Improvement Best Management Practices (BMP) 


Recommended Elements of a Facility Water Management Plan


1) Operation and Maintenance (O&M) recommendations. Include appropriate O&M recommendations from
the FEMP Best Management Practices in facility operating plans or procedure manuals.


2) Utility Information, including:


a) Contact information for all water and wastewater utilities.


b) Current rate schedules and alternative schedules appropriate for your usage or facility type. You want to
be sure you are paying the best rate.


c) Copies of water/sewer bills for the past 2 years. This will help you identify inaccuracies and determine that
you are using the appropriate rate structure.


d) Information on financial or technical assistance available from the utilities to help with facility water
planning and implementing water efficiency programs. Sometimes energy utilities offer assistance on water
efficiency.


e) Contact information for the office that pays the water/sewer bills.


f) Production information, if the facility produces its water and/or treats its own wastewater.


3) Facility information. At a minimum, perform a walk-through audit of the facilities to identify all major
water using processes; location and accuracy of water measurement devices; main shut off-valves; verify
operating schedules and occupancy of buildings. Because of reporting requirements in Executive
Order13123, facilities should include a description of actions necessary to improve the accuracy of their
water usage data. This can include a metering (or other measurement) plan for the facility.


4) Emergency response information. Develop water emergency and/or drought contingency plans that will
describe how your facility will meet minimum water needs in an emergency or reduce water consumption in
a drought or other water shortage. This should be done in conjunction with your local water supplier.


5) Comprehensive Planning. Inform staff contractors and the public of the priority your agency or facility
places on water and energy efficiency. Ensure that they take water supply, wastewater, storm water issues
and water efficiency BMPs into account at the earliest stages of planning and design for renovation and new
construction.


BMP # 1 - Public Information and Education Programs Background


Educating users is very important if water conservation technologies and methods are to be successful.
Experience shows that it is not enough to install a retrofit or water saving technology in a facility. New
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operation procedures, retrofit or replacements are most effective when employees, contractors and the public
know what the new technology or methods are and how to use them properly.


An additional benefit to water conservation is positive public opinion. If your facility is doing its part to save
the community resources, let them know. Informing the public about your facilities commitment to reduce
waste is good news. The news media is often interested in facilities that take a proactive stand on water
conservation.


Internal Options 


Establish a user-friendly hot line or other systems to report leaks or other wastes of water and energy. Repair
promptly to encourage continued participation.


Keep employees informed about your commitment to water conservation, your ongoing conservation
program and any program successes. Start a water column in your building or agency newsletter featuring
how much water has been saved through the water management program. Send information via e-mail.


Place sign and placards near new equipment so it is easy understand the new technology and how to use it
properly.


Start a suggestion and incentive system to recognize and encourage water saving in you facility. Consider
distributing efficiency devices.


Conduct regular training workshops for maintenance personnel to keep them up to date on operational
changes and maintenance procedures.


External Options Work with local utilities to develop comprehensive programs and share your successes with
other similar facilities.


Invite members of the local news media to tour you facility and see first-hand the conservation program and
successes you have achieved.


Create displays presenting your water conservation results for posting in your lobby and other public
reception areas.


Develop Web sites, brochures and other materials for distribution to employees and the public describing
your program, goals and successes.


BMP # 2 - Distribution System Audits, Leak Detection and Repair
Background


A distribution system audit, leak detection and repair program can help facilities reduce water losses and
make better use of limited water resources. If you are located at the average, circa 1940's, military facility it
is very likely that much more than 10 percent of your total water production and purchases are lost to system
leaks. Regular surveys of distribution systems should always be conducted prior to obtaining additional
supplies and can have substantial benefits including:


Reduced water losses. Reducing water losses will help stretch the existing supplies to meet increasing
demand. This could help defer the construction of new water facilities such as wells, reservoirs, or treatment
plants.


Reduced operating costs. Repairing leaks will save money by reducing power costs to deliver water, and
reduce chemical to treat water.


Increased knowledge of the distribution system. As personnel become more familiar with the system
including knowing the location of mains and valves, they are able to respond more quickly to emergencies
such as main breaks.
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Reduce property damage. Repairing system leaks can prevent damage to property and safeguards public
health and safety.


Operations and Maintenance 


Complete a prescreening system audit to determine the need for a full-scale system audit using one of the
following methods. Every two years:


1. Determine authorized uses


2. Determine other system verifiable uses


3. Determine total supply into the system


Divide authorized uses plus other verifiable uses by total supply into the system. If this quantity is less than
0.9, a full-scale system audit and leak detection program is indicated. Or


Once a system audit has been conducted, obtain and monitor minimum system flow. This is usually the flow
rate at around 3 or 4 AM. Significant increases to this amount can be assumed to be leak-related and would
indicate that a full-scale leak detection survey is necessary.


When indicated, facilities shall complete full-scale water audits of their distribution systems using a
methodology consistent with that described in the American Water Works Association's "Water Audit and
Leak Detection Guidebook, Number M36."


Retrofit and Replacement Options Repair leaks or replace pipes when leaks are found.


For specifics on this technology, consult with experts in the field. Your first resource should be your local or
higher headquarters engineers, but do not overlook or rule out the benefits of input from experienced
contractors or other Governmental agencies (e.g., DOD, CERL, DOE, and FEMP).


BMP # 3 - Water Efficient Landscaping Background 


In most locations, traditional landscapes require supplemental water to thrive. For example, Kentucky
bluegrass is native to regions that receive in excess of 40 inches per year of precipitation. To make up the
difference between a plant's water requirement and the natural precipitation in your area, additional water
must usually be added in the form of irrigation.


If your facility includes any irrigated landscape, then exterior water use should be an important part of your
overall water conservation program. There are a number of good reasons to have a water efficient landscape:


Native and other "climate appropriate" landscape materials can reduce irrigation water use by more than 50
percent.


Reduced turf and other irrigated areas can significantly reduce time and money spent mowing, fertilizing,
removing green wastes and maintaining landscapes.


Over-watering can cause more damage to plant materials than under-watering and can damage streets, curbs,
other paving and building foundations.


Operation and Maintenance Options Periodically review all landscape service and maintenance agreements
to incorporate high priority for water, chemicals and energy conservation. Consider incorporating a
performance standard for water use and other parameters into contracts. Encourage landscape contractors to
report and fix problems. 


Consider installing an irrigation meter to measure the amount of water applied to the landscape. Some water
utilities offer an interruptible rate for the service or will provide a credit to the sewer charges.
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Verify that irrigation schedule is appropriate for climate, soil conditions, plant materials, grading, and
season. Water only in the early morning to minimize evaporation. This will maximize the effectiveness of
watering while minimizing the amount of water used and the opportunity for fungus growth. Generally, it is
better to water deeply less frequently than to water lightly often.


Recirculate water in decorative fountains, ponds and waterfalls and shut off when possible to reduce
evaporation losses. Check water recirculation systems annually for leaks and other damage. Consider using
nonpotable water in these systems.


Monitor irrigation systems for effectiveness. Make sure sprinkler heads are placed and adjusted so that they
will water the landscape, not the pavement. Water plant roots, not trunks or leaves. Check for dirty or broken
emitters. Verify that irrigation system pressure is within manufacturer specifications. Make sure replacement
emitters match existing equipment.


Alternate your turf mowing height between low and high levels. This encourages roots to grow deeply and
helps make plants more able to go longer between watering. Keep the irrigated landscape weed free so that
valuable water is consumed only by decorative landscape. Mulch also helps reduce weed growth.


Make sure all handheld hoses have shut-off nozzles. 


Establish user-friendly method to report irrigation system problems and fix them immediately.


Retrofit Options Install an irrigation timer to appropriately schedule sprinkler use. Verify that emitters are
appropriate to the plants being irrigated. Use low flow sprinkler heads instead of turf sprinklers in areas with
plants, trees or shrubs.


Use a soil tensiometer or other sensor to determine when the soil is dry and gauge the amount of water
needed. If using a variety of automatic controls, make sure they have a manual override feature and that you
use it. This way, if it rains, you can cancel your next watering. Rain sensors can also be installed to shut off
automated irrigation systems when it is raining.


Select climate appropriate turf, trees, shrubs and ground cover.


Eliminate "strip grass" to the greatest extent possible. Small strips of grass, common in parking islands and
between sidewalks and the roadway are hard to maintain and difficult to efficiently water, use bushes, mulch,
colored tiles, instead.


Replacement Options Install irrigation systems that have controls or sensors


Use a trickle or subsurface irrigation system that is installed underground and provides water directly to the
roots, preventing water loss from evaporation and run-off.


Use water from other systems such as once through cooling systems, cooling tower bleed off or other
nonpotable sources such as reclaimed water, or gray water, where environmentally appropriate.


Replace or install entire landscape with climate appropriate, water-efficient materials and an efficient
irrigation system.


BMP # 4 - Toilets and Urinals Background 


The United States uses about 4.8 billion gallons of water every day to flush waste. Since toilets and urinals
account for nearly one third of building water consumption, the potential for savings in this area is
significant. Unless your facility is relatively new or has been refurbished recently, chances are that your
toilets and urinals are consuming too much water. Current Federal law requires that residential toilets
manufactured after January 1, 1994 must use no more than 1.6 gallons per flush (gpf). Commercial toilets
manufactured after January 1, 1997 must use no more than 1.6 gpf and urinals must use no more than 1 gpf.


Ultra-low flush fixtures have been the topic of a great deal of discussion. When first introduced these
fixtures were often judged to be inadequate. Unfortunately, the poor performance of early models continues
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to cast a cloud of doubt over the technology. However, ultra-low flush toilets have come a long way. For
instance, early modifications to flush valves to reduce the volume of water, without changing the bowls, led
to many reports of clogging and double flushing. As a result, national standards have been established to
match tanks and bowls, and accommodate varying water pressure. Most surveys conducted to measure
consumer satisfaction with ultra-low flush toilets have shown an acceptance or satisfaction rate of more than
80 percent.


Operation and Maintenance Options


Establish user-friendly method to report leaks and fix them immediately.


When performing maintenance replace worn parts and adjust mechanisms to ensure that the water consumed
per flush meets manufacturers' guidance.


Encourage cleaning or custodial crews to report problems.


Retrofit Options Retrofits for tank style toilets, such as displacement dams or bags may hamper overall
operation of the toilet and increase maintenance costs, as they often have a short life span and require
frequent replacement or adjustment. Therefore, they may not be appropriate for many Federal facilities.


For flush valve style toilets, infrared or ultrasonic sensors can be used to automatically activate flushing,
making it unwieldy for users to flush twice. However, these devices need to be set properly to avoid multiple
flushing.


Also early closure or valve insert or replacement devices can reduce flush volumes from 0.6 to 2 gpf.
However, they often require frequent replacement or adjustment. Therefore, they may not be appropriate for
many Federal facilities.


Replacement Options Replace 3.5 to 7 gpf toilets, to maximize water savings, with valves and porcelain
specifically designed to use 1.6 gpf. Site specific evaluation of existing waste lines, water pressure, distance,
usage, settling, and types of users (e.g., employees, residents, occasional members of the public, and high
visitor populations) is necessary to determine the appropriate models for a specific site. Where appropriate,
recycle used parts (crushed vitreous china can be used for roadbed materials), to minimize land fill impacts. 


Replace urinals with models designed to use 1 gpf or install a waterless (no-flush) urinal.


In remote areas, consider replacing water using toilets and urinals with alternative technologies such as
composting or incinerator toilets.


Consider nonpotable water for toilet and urinal flushing.


For specifics on this technology, consult with experts in the field. Your first resource should be your local or
higher headquarters engineers, but do not overlook or rule out the benefits of input from experienced
contractors or other Governmental agencies (e.g., DOE and FEMP).


BMP #5- Faucets and Showerheads Background 


Tremendous amounts of water and energy are wasted using water-inefficient faucets and showerheads.
Federal guidelines mandate that all lavatory and kitchen faucets and aerators manufactured after January 1,
1994, must use no more than 2.2 gpm, showerheads must use no more than 2.5 gpm. If your facility still uses
older faucets and showerheads, there is a significant opportunity to save both water and energy costs.


Operation and Maintenance Options


Establish user-friendly method to report leaks and fix them immediately. Encourage cleaning or custodial
crews to report problems.


NPR 8570.1 -- AppdxV
Verify Current version before use at:


http://nodis3.gsfc.nasa.gov/
Page  98  of  106 


NPR 8570.1 -- AppdxV
Verify Current version befor use at:


http://nodis3.gsfc.nasa.gov/
Page  98  of  106 



http://nodis3.gsfc.nasa.gov/

http://nodis3.gsfc.nasa.gov/





Test system pressure to make sure it is between 20 and 80 psi. If the pressure is to low, then low consuming
devices won't work properly, if its too high they will consume more than their rated amount of water.


Install expansion tanks, pressure reducing valves and reduce water heater settings, where appropriate, to
prevent temperature and pressure relief valves from discharging water.


Correctly adjust and maintain automatic sensors to ensure proper operation.


Encourage users to take shorter showers. 


Post energy/water awareness information to encourage conservation from users.


Retrofit/Replacement Options Install showerheads that achieve the 2.5 gpm and aerator or laminar flow
devices that achieve the 2.2 gpm requirement.


Install temporary shut-off valves in faucets. These valves cut off the water flow during intermittent activities
like scrubbing or dishwashing. The water can be reactivated at the previous temperature without the need to
remix the hot and cold water.


Install automatic shut-off valves. These can be operated by infrared or ultrasonic sensors, which detect the
presence of someone's hands and will shut off water when the hands are removed. However, these devices
need to be set properly to operate properly.


BMP # 6 - Boiler/Steam Systems Background 


Boiler and steam generators are commonly used in large heating systems, institutional kitchens or in facilities
where large amounts of process steam are used. This equipment consumes varying amounts of water
depending on the size of the system, the amount of steam used and the amount of condensate return.


Operation and Maintenance Options 


Develop and implement a routine inspection and maintenance program on steam traps and steam lines.


Maintain proper water treatment to prevent system corrosion and optimize cycles of concentration.


Develop and implement routine inspection and maintenance program on condensate pumps.


Use periodic quality assurance of boiler water treatment.


Regularly clean and inspect boiler water and fire tubes. Reducing scale buildup will reduce the amount of
blowdown necessary as well as improve the energy efficiency of the system.


Retrofit Options Install and maintain condensate return system. By recycling condensate for reuse, water
supply, chemical use and operating costs for this equipment can be reduced by up to 70 percent. A
condensate return system also helps lower energy costs as the condensate water is already hot and need less
heating to produce steam than water from other make-up sources.


Install an automatic blow down system based on boiler water quality to better manage the treatment of boiler
make-up water.


Add an automatic chemical feed system controlled by makeup water flow.


Replacement Options Replacement options vary depending on the size of the facility and existing
equipment. Consider performing an energy audit to reduce heating load and ensure that the system is sized
appropriately. Reducing the size of the boiler system can reduce water requirements.


Always purchase the most life cycle cost-effective boiler available for new installations or major renovations.
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Consider installing a small summer boiler, small distributed system or heat capture system for reheat or
dehumidification requirements instead of running a large boiler at part load. Also consider alternative
technologies such as heat pumps.


For specifics on this technology, consult with experts in the field. Your first resource should be your local or
higher headquarters engineers, but do not overlook or rule out the benefits of input from experienced
contractors or other Governmental agencies (e.g., DOE and FEMP).


BMP # 7 - Single-Pass Cooling Equipment Background 


Single-pass or once through cooling systems provide an opportunity for significant water savings. In these
systems, water is circulated once through a piece of equipment and then disposed down the drain. To remove
the same heat load, single-pass systems use 40 times more water than a cooling tower operated at 5 cycles of
concentration. The types of equipment that typically use single-pass cooling are: CAT scanners, degreasers,
hydraulic equipment, condensers, air compressors, welding machines, vacuum pumps, ice machines, x-ray
equipment and air conditioners.


Operation and Maintenance Options 


Provide proper insulation on piping, chiller or storage tank.


Inventory cooling equipment and identify all single-pass cooling systems.


Check entering and leaving water temperatures and flow rates to ensure that they are within the
manufacturer's recommendations. For maximum water savings, water flow rate should be near the minimum
allowed by the manufacturer.


Keep coil loops clean to maximize heat exchange with the refrigerated enclosure.


Retrofit Options Add an automatic control to shut off entire system during unoccupied night or weekend
hours. This option should only be considered where shutdown would have no adverse impact on indoor air
quality.


Modify equipment to operate on a closed loop that recirculates the water instead of discharging it.


Find another use for the single pass effluent, in boiler make-up supply or landscape irrigation and implement.
Note some equipment effluent may be contaminated such as degreasers, hydraulic equipment. This effluent
should not be used in boilers.


Replacement Options Replace the once through cooling systems with a multipass cooling tower or closed
loop system.


Replace water-cooled equipment with air-cooled equipment or best available energy /water efficient
technology.


For specifics on this technology, consult with experts in the field. Your first resource should be your local or
higher headquarters engineers, but do not overlook or rule out the benefits of input from experienced
contractors or other Governmental agencies (e.g., DOE and FEMP).


BMP # 8 Cooling Tower Management Background 


Cooling towers help regulate temperature by rejecting heat from air-conditioning systems or by cooling hot
equipment. In doing so, they use significant amounts of water. The thermal efficiency, proper operation and
longevity of the water cooling system all depend on the quality of water and its reuse potential.


In a cooling tower, water is lost through evaporation, bleed-off, and drift. To replace the lost water and
maintain its cooling function, more make-up water must be added to the tower system. Sometimes water
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maintain its cooling function, more make-up water must be added to the tower system. Sometimes water
used for other equipment within a facility can be recycled and reused for cooling tower make-up with little or
no pretreatment, including the following:


Water used in a once through cooling system 


Pretreated effluent from other processes, provided that any chemicals used are compatible with the cooling
tower system.


High-quality municipal wastewater effluent or recycled water (where available)


Operation & Maintenance Options Consider measuring the amount of water lost to evaporation. Some water
utilities will provide a credit to the sewer charges for evaporative losses.


Find out if conductivity is actually representative of your controlling parameter. Depending on your water
supply, the equipment being cooled and the temperature differential across the tower, your parameter may be
hardness, silica, total dissolved solids, algae or others. Once you determine the relationship between
conductivity and your controlling parameter, set you blow down valve to keep that parameter constant.


Install conductivity and flow meters on make-up and bleed-off lines. Meters that display total water being
used as well as current rate of flow are most useful. Check the ratio of conductivity of make-up water and
the bleed off conductivity. Then check the ratio of bleed-off flow to make up flow. If both ratios are not
about the same, check the tower for leaks or other unauthorized draw-off. Read conductivity and flow
meters regularly to quickly identify problems. Keep a log of make-up, bleed-off consumption, dissolved solid
concentration, evaporation, cooling load, and concentration ratio.


Consider using acid treatment such as sulfuric or ascorbic acid, where appropriate. When added to
recirculating water, acid can improve the efficiency of the water by controlling scale buildup created from
mineral deposits. Acid treatment lowers the pH of the water, and is effective in converting a portion of the
calcium bicarbonate, the primary cause of scale, into the more readily soluble forms. Make sure that workers
are fully trained in the proper handling of acids. Also note that acid overdoses can severely damage a cooling
system, so use a timer and add acid at points where the flow of water is well mixed and reasonably rapid.
Also beware that lowering pH may mean you may have to add a corrosion inhibitor.


Select your chemical treatment vendor with care. Tell vendors that water conservation is a high priority and
ask them to estimate the quantities and costs of treatment chemicals, volumes of bleed-off water and the
expected concentration ratio. Keep in mind that some vendors may be reluctant to improve water efficiency
because it means the facility will purchase fewer chemicals. In some cases, saving on chemicals can
outweigh the savings on water costs. Vendors should be selected based on "cost to treat 1000 gallons
makeup water" and highest "recommended system water cycle of concentration." 


Retrofit Options Install a side-stream filtration system that is composed of a rapid sand filter or
high-efficiency cartridge filter to cleanse the water. These systems draw water from the sump, filter out
sediment and return the filtered water to the tower, enabling the system to operate more efficiently with less
water and chemicals. Side-stream filtration is particularly helpful if your system is subject to dusty
atmospheric conditions. Side-stream filtration can turn a troublesome system into a more trouble-free
system.


Install covers to block sunlight penetration. Reducing the amount of sunlight on tower surfaces can
significantly reduce biological growth such as algae.


Consider alternative water treatment options such as ozonation or ionization, to reduce water and chemical
usage. Be careful to consider life cycle cost impact of such systems.


Install automated chemical feed systems on large cooling tower systems (over 100 ton). The automated feed
system should control blow down/bleed-off by conductivity and then add chemicals based on makeup water
flow. These systems minimize water and chemical use while optimizing control against scale, corrosion and
biological growth.
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biological growth.


Replacement Options Get expert advice to help determine if a cooling tower replacement is appropriate. New
cooling tower designs and improved materials can significantly reduce the water and energy requirements
for cooling. However, since replacing a cooling tower involves significant capital costs, the facility manger
should investigate every retrofit and O&M option available and compare their costs and benefits to a new
tower. For specifics on this technology, consult with experts in the field. Your first resource should be your
local or higher headquarters engineers, but do not overlook or rule out the benefits of input from experienced
contractors or other Governmental agencies (e.g., DOE and FEMP).


BMP # 9 - Miscellaneous High Water-Using Processes Background 


Many other high water using processes are found at federal facilities, including kitchens and food processing,
cleaning/laundry services, laboratories, fish hatcheries and other environmental uses, Treasury production,
and so on. High water using processes should be identified and analyzed for potential water and energy
efficiency improvements.


Operation and Maintenance, Retrofit, and Replacement Options


Consider metering or otherwise measuring the amount of water used in high watering processes. 


Get expert advice to help determine if water efficiency improvements are appropriate. New system designs
and improved materials can significantly reduce the water and energy requirements. However, since this
may involve significant capital costs, the facility manger should investigate every retrofit or O&M option
first. Your first resource should be your local or higher headquarters engineers, but do not overlook or rule
out the benefits of input from experienced contractors or other Governmental agencies (e.g., DOE and
FEMP). New Facilities Construction and Major Renovations Efficient water use should be considered and
implemented where appropriate in the design and construction of all new federal facilities.


BMP # 10 - Water Reuse and Recycling Background 


Many facilities may have water uses that can be met with nonpotable water. Due to unclear terminology,
several entirely different water reuse concepts are often confused. Some of these concepts and appropriate
uses include:


Filtered but otherwise untreated water, which can often be easily reused onsite for nonpotable uses without
being discharged to the wastewater system. Examples include using rinse water from laundries or car washes
for the next wash process, or cooling tower condensate distributed for adjacent landscape irrigation.


Wastewater that is treated to meet high standards at a wastewater treatment plant can then be redistributed
for nonpotable uses. Pursuant to health regulations established under the Clean Water Act and various States'
regulations, this water is allowed for nonpotable uses, including landscape irrigation, decorative water
facilities, cooling towers and other industrial processes, fire sprinkler systems, and as flush water for toilets
and urinals. Although treatment and distribution of this water can be expensive, it is usually cost-effective
when compared to the costs to develop additional potable water supplies. 


Water from showers/baths and clothes washers (not used to wash diapers or process food), which can be used
for landscape irrigation. Use of this water at Federal facilities is generally not recommended because of high
capital costs and health and safety issues. 


Operation and Maintenance, Retrofit, and Replacement Options As described in other BMPs, potential
nonpotable water use should be identified while reviewing current water use practices. The use of
nonpotable water is generally most cost-effective when included in the design of new facilities. For specifics,
consult with experts in the field. Your first resource should be your local or higher headquarters engineers,
but do not rule out the benefits of input from experienced contractors or other Governmental agencies (e.g.,
DOE and FEMP). 
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Water Management References 


Water Management: A Comprehensive Approach for Facility Managers, General Services Administration,
http://www.gsa.gov/Portal/browse/channel.jsp?channelId=-13867&channelPage=/channel/default.jsp&cid=1 


Military Handbook 1165: Water Conservation, Naval Facilities Engineering Service Center;
http://www.afcesa.af.mil/Directorate/ces/Civil/Water/Water.htm or
http://energy.navy.mil/key-areas/WaterWeb.html


Roadside Use of Native Plants; Federal Highway Administration;
http://www.fhwa.dot.gov/environment/veg_mgt.htm or environment@fhwa.dot.gov


A Water Conservation Guide for Commercial, Institutional and Industrial Users, New Mexico Office of the
State Engineer; (800)WATER-NM
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Appendix W 


RESERVED
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Appendix X 


RESERVED
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